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This contribution is part of the IEEE 802.15.1 Letter Ballot #3 comments and
Is submitted in this form due to the nature of its contents. The content of this
contribution is an SDL model containing the BB, LMP, and L2CAP. This
SDL is not complete, but is more complete than what is currently part of the
letter ballot #3 draft.

This SDL completes Telelogic’s Tau version 3.6 Analyzer without any errors,
warnings, or infos. The Behaviour observed under the Simulator Tool
appears to behave correctly.

The first part is the Signals defined and used in the model.

The second part includes the main block structure and the LMP and Link
Manager. Dummy Blocks are used for SCO and HCI.

The third part is the BaseBand model.
The fourth part is the L2ZCAP model.
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package sig_type def

SIGNAL
voice_sample(integer,integer),HV1,HV2,HV3,DV,
com,

LMP_error,

listendpage,
BB_Create_Connection(Address_type),
BB_Inquiry,

BB_Inquiry_Cancel,

BB_Reset,

BB_Detach,

BB_EvntPkt,

14p,t2p,gi,stop_ing,xReset;
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SIGNAL

hold_mode_on,
BB_parkModeOn(integer,integer),
BB_parkModeOff(integer),
sniff_mode_on,

sniff_mode_off;

real_slot(pckt_new

SIGNAL % SIGNAL

DAC, GIAC, DIAC, NULL, POLL,

FHS(integer), DM1(data_format), DH1,

AUX1, DM3, DH3, DM5, DH5,
bb_addtab(Address_type,integer,Pid),
bb_deltab(Address_type,integer,Pid),
bb_terminate, bb_send_id(pid), bb_send_id2(Pid),
received_something,

must_tx, ACL_timeout, amimaster(boolean);

SIGNALLIST sig_Imp = Imp_Create_ID, Imp_Return_ID; B
SIGNALLIST sig_2Ilmp = bb_Create_ID, bb_Return_ID;
SIGNALLIST sig_sco = voice_sample,HV1,HV2,HV3,DV;
SIGNALLIST sig_2sco = voice_sample,HV1,HV2,HV3,DV;
SIGNALLIST sig_l2cap = 12cap_Return_ID;

SIGNALLIST sig_2I2cap = bb_Return_ID;

SIGNALLIST sig_hci = com,listen4page,
BB_Create_Connection, BB_Inquiry,

BB_Inquiry_Cancel, BB_Reset;

SIGNALLIST sig_2hci = com,BB_EvntPkt;

SIGNALLIST user_hci=l4p, t2p, gi, stop_ing, xReset;
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package sig_type def 2(16)

newtype pckt_new choice B
ID_pckt ac_types;
non_ID_pckt slot;

endnewtype pckt_new;

newtype slot
struct
access_code ac_types;
header pk_head;
payload contents;
endnewtype slot;

newtype ac_types
literals CAC, DAC, GIAC, DIAC
endnewtype ac_types;

newtype pk_head
struct

AM_ADDR Integer;
_Type p_type;
flow Integer;
argn Integer;
seqgn Integer;
HEC boolean;

endnewtype pk_head,;

newtype p_type

literals NULL, POLL, FHS, DM1, DH1, HV1, HV2, HV3,
DV, AUX1, DM3, DH3, DM5, DH5;

endnewtype p_type;

newtype contents choice
df data format;
vC voice_contents;
fhsp fhs_payload;
dvp dv_frame_format;
empty integer;
endnewtype contents;
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package sig_type def

newtype fhs_payload N

struct

LAP Integer,
SR sr_values;
SP sp_values;
UAP Integer;
NAP Integer,
AM_ADDR Integer;
CLK27_2 Integer,
pg_scn_md Integer;

endnewtype fhs_payload;

newtype sr_values
literals RO, R1, R2, reserved
endnewtype sr_values;

newtype sp_values
literals PO, P1, P2, reserved
endnewtype sp_values;

newtype data_format
struct
L_CH Ich_type;
FLOW Integer;
Length Integer;
real_payload Imp_or_|2cap;
endnewtype data_format;

newtype Ich_type
literals NA, cont, storall, LM
endnewtype Ich_type;

newtype Imp_or_|2cap choice
pyld_Imp LMP_pdu;
pyld_I2cap 12cap_pdu;

endnewtype Imp_or_l2cap;

newtype voice_contents
literals 10bytes, 20bytes, 30bytes;
endnewtype voice_contents;

newtype dv_frame_format
struct
vf voice_contents;
df data_format;
endnewtype dv_frame_format;

3(16)







)

package sig_type def

newtype role
literals slave, master

endnewtype role;

newtype bt_entity
array(Address_type, bt_entry)
endnewtype bt_entity;

newtype bt_entry
struct
AM_ADDR integer;
PM_ADDR integer;
AR_ADDR integer;
ACL Pid;
endnewtype bt_entry;

newtype AM_array
array(integer,Address_type)
endnewtype AM_array;
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package sig_type def
"""" ™ pooTTTTTTTTT T
ta !l Information added by LMP
__________ j b e
newtype Lmp_R_tab newtype Decision_type B
Array(Address_type,Process_type) literals yes, no;
endnewtype; endnewtype;

syntype Address_type=Integer
endsyntype;
newtype Process_type
struct
Imp PId;
Imp_codex Pid;
BB PId;
handle Handle_type;
endnewtype;
newtype Handle_type

endnewtype;
newtype Packet_type

endnewtype;

newtype Packet_typel
literals HV1, HV2, HV3;

endnewtype;

newtype Imp_reason_type

host_timeout,user_ended_connecti

unit_key_used;
endnewtype;

newtype Service_type

endnewtype;
newtype Encryption_mode

literals disabled, point_to_point, both;
endnewtype;
newtype Mode_type

literals _active, sniff, hold, park;
endnewtype;

literals non_exist, ACL, new_SCO, exist SCO;

literals DM1, DH1, DM3, DH3, DM5, DH5;

literals authentication_failure,_key missing,max_SCQO_connections,
limited_resources,security_reasons,personal_device,

on,low_resources,

about_to_power_off,connection_terminate,repeated_attempts,
pairing_not_allowed,unknown_PDU,unsupported_feature,
SCO_offset,SCO_interval,SCO_air_mode,invalid_parameters,
unspecified_error,unsupported_value,switch_not_allowed,
transaction_collision,PDU_not_allowed,not_agree_encryption,

literals no_traffic, best_effort, guaranteed;

newtype Role_type
literals master, slave;
endnewtype;
newtype Key_flag_type
literals semi_permanent, temporary;
endnewtype;
newtype Link_type
literals ACL, SCO;
endnewtype;
newtype Encryption_enable
literals ON, OFF;
endnewtype;
newtype Key_type
literals unit_key, comb_key;
endnewtype;
newtype Paging_mode
literals mandatory, _optional;
endnewtype;

newtype Power_type
literals min, normal, max;
endnewtype;
newtype Name_type
Array(Integer,Address_type)
endnewtype;
syntype Key_content=Integer
endsyntype;
syntype Response_content=Integer
endsyntype;

newtype Imp_status_type

literals success, failed;
endnewtype;
newtype Imp_status_typel

literals no, success, pending, reject;
endnewtype;
newtype Imp_status_type2

literals no, request, agree;
endnewtype;
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package sig_type def

SIGNAL N
Create_Connection(Address_type,Packet_type,Paging_mode,Decision_type),
Disconnect(Handle_type,Imp_reason_type),
Add_SCO_Connection(Handle_type,Packet_typel),
Accept_Connection_Request(Address_type,Role_type),
Reject_Connection_Request(Address_type,Imp_reason_type),
Authentication_Requested(Handle_type),
Set_Connection_Encryption(Handle_type,Encryption_enable),
Change_Connection_Link_Key(Handle_type),
Master_Link_Key(Key_flag_type),
Remote_Name_Request(Address_type,Paging_mode),
Read_Remote_Supported_Features(Handle_type),
Read_Remote_Version_Information(Handle_type),
Read_Clock_Offset(Handle_type),

Hold_Mode(Handle_type),
Sniff_Mode(Handle_type,Duration,Duration),
Exit_Sniff_Mode(Handle_type),

Park_Mode(Handle_type),

Exit_Park_Mode(Handle_type),
QoS_Setup(Handle_type,Service_type),
Switch_Role(Address_type,Role_type),
Modify_SCO_Connection(Handle_type,Packet_typel),
Modify_Park(Handle_type),
Read_Timing_Accuracy(Handle_type),
Power_Control(Handle_type),

Change_DM_DH(Handle_type),
Change_Data_Rate(Handle_type),
Multislot_Packets_Control(Handle_type),
Paging_Scheme(Address_type),
Link_Supervision(Handle_type),

Connection_Complete(Imp_status_type,Handle_type,Address_type,Link_type,Encryption_mode),
Connection_Request(Address_type,Link_type),
Disconnection_Complete(Imp_status_type,Handle_type,Imp_reason_type),
Authentication_Complete(Imp_status_type,Handle_type),
Remote_Name_Request_Complete(Imp_status_type,Address_type,Name_type),
Encryption_Change(Imp_status_type,Handle_type,Encryption_enable),
Change_Connection_Link_Key_Complete(Imp_status_type,Handle_type),
Master_Link_Key_Complete(Imp_status_type,Handle_type,Key_flag_type),
Read_Remote_Supported_Features_Complete(Imp_status_type,Handle_type,Integer),
Read_Remote_Version_Information_Complete(Imp_status_type,Handle_type,Integer),
QoS_Setup_Complete(Imp_status_type,Handle_type,Service_type),
Role_Change(Imp_status_type,Address_type,Role_type),
Mode_Change(Imp_status_type,Handle_type,Mode_type),
Link_Key_Notification(Address_type,Key_content),
Read_Clock_Offset_Complete(Imp_status_type,Handle_type),
Read_Timing_Accuracy_Complete(Imp_status_type,Handle_type),
Multislot_Packets_Control_Complete(Imp_status_type,Handle_type),
Paging_Scheme_Complete(Imp_status_type,Address_type);
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package sig_type_def

SIGNAL N

LMP_name_req(Integer),
LMP_name_res(Integer,Integer,Name_type),
LMP_accepted(Integer),
LMP_not_accepted(Integer,Imp_reason_type),
LMP_clkoffset_req,
LMP_clkoffset_res(Duration),
LMP_detach(lmp_reason_type),
LMP_in_rand(Role_type,Key_content),
LMP_comb_key(Key_content),
LMP_unit_key(Key_content),
LMP_au_rand(Key_content),
LMP_sres(Response_content),
LMP_temp_rand(Key_content),
LMP_temp_key(Key_content),
LMP_encryption_mode_req(Encryption_mode),
LMP_encryption_key_size_req(Integer),
LMP_start_encryption_req(Key_content),
LMP_stop_encryption_req,

LMP_switch_req,

LMP_hold(Duration),
LMP_hold_req(Role_type,Duration),
LMP_sniff(Duration,Duration,Duration,Duration),
LMP_sniff_req(Role_type,Duration,Duration,Duration,Duration),
LMP_unsniff_req,

LMP_park_req,
LMP_park(Integer,Duration,Integer,Address_type,Address_type),
LMP_set_broadcast_scan_window(Duration),
LMP_modify_beacon(Duration,Integer),
LMP_unpark_BD_ADDR_req(Address_type,Address_type),
LMP_unpark_PM_ADDR_req(Address_type,Address_type),
LMP_incr_power_req,

LMP_decr_power_req,

LMP_max_power,

LMP_min_power,

LMP_auto_rate,

LMP_preferred_rate(Integer),
LMP_version_req(Integer,Integer,Integer),
LMP_version_res(Integer,Integer,Integer),
LMP_features_req(Integer),
LMP_features_res(Integer),
LMP_quality_of_service(Duration,Integer),
LMP_quality_of_service_req(Duration,Integer),
LMP_SCO_link_req(Role_type,Handle_type,Duration,Duration),
LMP_remove_SCO_link_req(Handle_type),
LMP_max_slot(Integer),
LMP_max_slot_req(Integer),
LMP_timing_accuracy_req,
LMP_timing_accuracy_res(Duration,Duration),
LMP_setup_complete(Role_type),
LMP_use_semi_permanent_key,
LMP_host_connection_req,
LMP_slot_offset(Duration,Address_type),
LMP_page_mode_req(Paging_mode),
LMP_page_scan_mode_req(Paging_mode),
LMP_supervision_timeout(Duration);
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package sig_type def

signatlist N\ [signallist N
LMP_Cmds= Up_LMP_Cmds=
LMP_name_req, Disconnect,

LMP_name_res,
LMP_accepted,
LMP_not_accepted,
LMP_clkoffset_req,
LMP_clkoffset_res,
LMP_detach,

LMP_in_rand,
LMP_comb_key,
LMP_unit_key,
LMP_au_rand,

LMP_sres,

LMP_temp_rand,
LMP_temp_key,
LMP_encryption_mode_req,
LMP_encryption_key_size_req,
LMP_start_encryption_req,
LMP_stop_encryption_req,
LMP_switch_req,

LMP_hold,

LMP_hold_req,

LMP_sniff,

LMP_sniff_req,
LMP_unsniff_req,
LMP_park_req,

LMP_park,
LMP_set_broadcast_scan_window,
LMP_modify_beacon,
LMP_unpark_BD_ADDR_req,
LMP_unpark_PM_ADDR _req,
LMP_incr_power_req,
LMP_decr_power_req,
LMP_max_power,
LMP_min_power,
LMP_auto_rate,
LMP_preferred_rate,
LMP_version_req,
LMP_version_res,
LMP_features_req,
LMP_features_res,
LMP_quality_of_service,
LMP_quality_of_service_req,
LMP_SCO_link_req,
LMP_remove_SCO_link_req,
LMP_max_slot,
LMP_max_slot_req,
LMP_timing_accuracy_req,
LMP_timing_accuracy_res,
LMP_setup_complete,
LMP_use_semi_permanent_key,
LMP_host_connection_req,
LMP_slot_offset,
LMP_page_mode_req,

LMP_page_scan_mode_req,

Add_SCO_Connection,
Accept_Connection_Request,
Reject_Connection_Request,
Authentication_Requested,
Set_Connection_Encryption,
Change_Connection_Link_Key,
Master_Link_Key,
Remote_Name_Request,
Read_Remote_Supported_Features,
Read_Remote_Version_Information,
Read_Clock_Offset,
Hold_Mode,

Sniff_Mode,

Exit_Sniff_Mode,

Park_Mode,

Exit_Park_Mode,

QoS_Setup,

Switch_Role,
Modify_SCO_Connection,
Modify_Park,
Read_Timing_Accuracy,
Power_Control,
Change_DM_DH,
Change_Data_Rate,
Multislot_Packets_Control,
Paging_Scheme,
Link_Supervision;

signallist
Up_LMP_Cmds1=
Create_Connection,
Remote_Name_Request;

signallist

LMP_Up_Cmds=
Connection_Complete,
Connection_Request,
Disconnection_Complete,
Authentication_Complete,
Remote_Name_Request_Complete,
Encryption_Change,

Change_Connection_Link_Key_Complete,

Master_Link_Key_Complete,

Read_Remote_Supported_Features_Complete,
Read_Remote_Version_Information_Complete,

QoS_Setup_Complete,
Role_Change,

Mode_Change,
Link_Key_Notification,
Read_Clock_Offset_Complete,
Read_Timing_Accuracy_Complete,
Multislot_Packets_Control_complete,
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package sig_typ

o def

mewtype LMP_pdu [\
choice

pdul PDU_typel;
pdu2 PDU_type2;
pdu3 PDU_types3;
pdud PDU_type4;
pdu5 Integer;

pdu6 PDU_types6;
pdu7 PDU_type7;
pdu8 PDU_type8;
pdu9 PDU_type9;
pdulO PDU_typelO;
pdull PDU_typell;
pdul2 PDU_typel?2;
pdul3 PDU_typels3;
pduld PDU_typel4;
pdul5 PDU_typel5;
pdul6 PDU_typel®6;
pdul?7 PDU_typel7;
pdul8 Integer;
pdul9 Integer;
pdu20 PDU_type20;
pdu2l PDU_type21;
pdu22 PDU_type22;
pdu23 PDU_type23;
pdu24 Integer;
pdu25 Integer;
pdu26 PDU_type26;
pdu27 PDU_type27;
pdu28 PDU_type28;
pdu29 PDU_type29;
pdu30 PDU_type30;
pdu3l Integer;
pdu32 Integer;
pdu33 Integer;
pdu34 Integer;
pdu35 Integer;
pdu36 PDU_type36;
pdu37 PDU_type37;
pdu38 PDU_type38;
pdu39 PDU_type39;
pdu40 PDU_type40;
pdu4l PDU_type4l;
pdu42 PDU_type42;
pdu43 PDU_type43;
pdu44 PDU_type44;
pdu45 PDU_type45;
pdu46 PDU_type46;
pdu4d? Integer;
pdu48 PDU_type48;
pdu49 PDU_type49;
pdu50 Integer;
pdu51 Integer;
pdu52 PDU_type52;
pdu53 PDU_type53;
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SIGNAL
Imp_Create_ID(Address_type,PId),
Imp_Return_ID(PId),
Imp_Send_ID(PId),

Imp_terminate,
Imp_Send_ID1(Pid,Pid),
Imp_terminatel,
Lmp_Sdu(LMP_pdu);

pdu54 PDU_type54;




pdu55 PDU_type55;
endnewtype;
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package sig_type def 10(16)
r I
I Ly
1 1
b e j
newtype PDU_typel struct N [newtype PDU_type20 struct |\
code Integer; code Integer;
offset Integer; endnewtype; hold_time Duration; endnewtype;
newtype PDU_type2 struct newtype PDU_type21 struct
code Integer; code Integer;
offset Integer; trans_ID Role_type;
length Integer; hold_time Duration; endnewtype;
fragment Name_type; endnewtype; newtype PDU_type22 struct
newtype PDU_type3 struct code Integer;
code Integer; Dsniff Duration;
op_code Integer; endnewtype; Tsniff Duration;
newtype PDU_type4 struct attempt Duration;
code Integer; timeout Duration; endnewtype;
op_code Integer; newtype PDU_type23 struct
reason Imp_reason_type; endnewtype;| | code Integer;
newtype PDU_type6 struct trans_ID Role_type;
code Integer; Dsniff Duration;
offset Duration; endnewtype; Tsniff Duration;
newtype PDU_type7 struct attempt Duration;
code Integer; timeout Duration; endnewtype;
reason Imp_reason_type; endnewtype;| |newtype PDU_type26 struct
newtype PDU_type8 struct code Integer;
code Integer; DB Integer;
trans_ID Role_type; TB Duration;
rand Key_content; endnewtype; NB Integer;
newtype PDU_type9 struct PM_ADDR Address_type;
code Integer; AR_ADDR Address_type;
rand Key_content; endnewtype; endnewtype;
newtype PDU_typel0 struct newtype PDU_type27 struct
code Integer; code Integer;
key Key_content; endnewtype; scan_window Duration;
newtype PDU_typel1l struct endnewtype;
code Integer; newtype PDU_type28 struct
rand Key_content; endnewtype; code Integer;
newtype PDU_typel2 struct TB Duration;
code Integer; NB Integer; endnewtype;
res Response_content; endnewtype; newtype PDU_type29 struct
newtype PDU_typel3 struct code Integer;
code Integer; AM_ADDR Address_type;
rand Key_content; endnewtype; BD_ADDR Address_type;
newtype PDU_typel4 struct endnewtype;
code Integer;
key Key_content; endnewtype;
newtype PDU_typel5 struct
code Integer;
mode Encryption_mode;
endnewtype;
newtype PDU_typel6 struct
code Integer;
key_size Integer; endnewtype;
newtype PDU_typel7 struct
code Integer;




rand Key_content; endnewtype;
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package sig_type def

newtype PDU_type30 struct [\

code Integer;

AM_ADDR Address_type;

PM_ADDR Address_type;
endnewtype;
newtype PDU_type36 struct

code Integer;

data_rate Integer; endnewtype;
newtype PDU_type37 struct

code Integer;

VersNr Integer;

Compld Integer;

SubVersNr Integer; endnewtype;
newtype PDU_type38 struct

code Integer;

VersNr Integer;

Compld Integer;

SubVersNr Integer; endnewtype;
newtype PDU_type39 struct

code Integer;

features Integer; endnewtype;

newtype PDU_type40 struct B

code Integer;

features Integer; endnewtype;
newtype PDU_type41 struct

code Integer;

interval Duration;

NBC Integer; endnewtype;
newtype PDU_type42 struct

code Integer;

interval Duration;

NBC Integer; endnewtype;
newtype PDU_type43 struct

code Integer;

trans_ID Role_type;

handle Handle_type;

Dsco Duration;

Tsco Duration; endnewtype;
newtype PDU_type44 struct

code Integer;

handle Handle_type; endnewtype;
newtype PDU_type45 struct

code Integer;

max_slots Integer; endnewtype;
newtype PDU_type46 struct

code Integer;

max_slots Integer; endnewtype;
newtype PDU_type48 struct

code Integer;

drift Duration;

jitter Duration; endnewtype;
newtype PDU_type49 struct

code Integer;

trans_ID Role_type; endnewtype;
newtype PDU_type52 struct

code Integer;

offset Duration;

BD_ADDR Address_type;
endnewtype;
newtype PDU_type53 struct

code Integer;

paging_scheme Paging_mode;
endnewtype;
newtype PDU_type54 struct

code Integer;

paging_scheme Paging_mode;
endnewtype;
newtype PDU_type55 struct

code Integer;

timeout Duration; endnewtype;

11(16)
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package sig_type_def Fommmmmmmmmmmmmmmmemoo- 12(16)
P .  Information added for L2CAP
Ly e
SIGNAL N

LP_ConnectCfm(Address_type),
LP_Connectind(Address_type,Pid),
LP_ConnectReq(Address_type),
LP_ConnectRsp(Address_type),
LP_Disconnectind(Address_type),
LP_QoSCfm(Flow_type),
LP_QoSReq(Flow_type),
LP_QoSViolationInd(Flow_type),

L2CAP_Unknown_Command,

L2CAP_Data(Integer),

L2CA_ConnectReq(Address_type,PSM_type),
L2CA_ConnectRsp(Address_type,Integer,Integer,Response_type,l2cap_status_type),
L2CA_ConfigReq(Integer,Integer,Duration,Duration,Flow_type),
L2CA_ConfigRsp(Integer,Integer,Flow_type,Response_typel),
L2CA_DisconnectReq(Integer),
L2CA_DataRead(Integer,Integer,Integer),
L2CA_ConnectCfm(Integer,Result_typel,l2cap_status_type),
L2CA_ConfigCfm(Result_type3,Integer,Duration,Duration,Flow_type),
L2CA_DisconnectCfm,

L2CA_TimeOutind,
L2CA_Connectind(Address_type,Integer,PSM_type,Integer),
L2CA_Configind(Integer,Integer,Duration,Flow_type),
L2CA_Disconnectind(Integer),
L2CA_QoSViolationind(Address_type),

12cap_Return_ID(PId),
BB_Create_ID(Address_type,PId), BB_Return_ID(PId),
I2cap_Send_ID(PId,PId), I2cap_Terminate,
I2cap_Send_ID1(Pid,Pid), 12cap_terminatel,
12cap_Sdu(L2CAP_pdu);

signal LP_ConnectCfmNeg inherits LP_ConnectCfm;

signal LP_QoSCfmNeg inherits LP_QoSCfm;

signal LP_ConnectRspNeg inherits LP_ConnectRsp;

signal L2CA_DisconnectRsp inherits L2ZCA_DisconnectReq;
signal L2CA_DataWrite inherits L2CA_DataRead;
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package sig_type def 13(16)
| _I\\
Ly
1
1
e }
signallist signallist signallist
L2CAP_LP_Cmds= Up_L2CAP_Cmds= L2CAP_Cmds=

LP_ConnectReq,
LP_QoSReq,
LP_ConnectRsp,
LP_ConnectRspNeg;

signallist
LP_L2CAP_Cmds=
LP_ConnectCfm,
LP_ConnectCfmNeg,
LP_Disconnectind,
LP_QoSCfm,
LP_QoSCfmNeg,
LP_QoSViolationInd;

syntype Smalllnt=Integer B

constants 0:10
endsyntype;
newtype Result_typel
literals success, pending,
refused, timeout;
endnewtype;
newtype Result_type3
literals success, failure, timeout;
endnewtype;
newtype Response_type
literals success,pending,refused;
endnewtype;
newtype Response_typel
literals success,failed;
endnewtype;

L2CA_ConnectReq,
L2CA_ConnectRsp,
L2CA_ConfigReq,
L2CA_ConfigRsp,
L2CA_DisconnectReq,
L2CA_DisconnectRsp,
L2CA_DataRead,
L2CA_DataWrite;

signallist
L2CAP_Up_Cmds=
L2CA_Connectind,
L2CA_ConnectCfm,
L2CA_Configind,
L2CA_ConfigCfm,
L2CA_Disconnectind,
L2CA_DisconnectCfm,
L2CA_TimeOutind,
L2CA_QoSViolationInd;

L2CAP_CmdReject,
L2CAP_ConnectReq,
L2CAP_ConnectRsp,
L2CAP_ConfigReq,
L2CAP_ConfigRsp,
L2CAP_DisconnectReq,
L2CAP_DisconnectRsp,

L2CAP_Data;

L2CAP_Unknown_Command,

newtype L2cap_R_tab

Array(Input_type,Channel_type)
endnewtype;
newtype Input_type
struct

PSM PSM_type;

Add Address_type;
endnewtype;
newtype Channel_type
struct

I12cap PId;

I12_codex Pid;

LP PId;

CID Integer,

Iden Integer;
endnewtype;







)

package sig_type def
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I SIGNAL

L2CAP_CmdReject(Integer,Integer,Reason_type,Data_type),
L2CAP_ConnectReq(Integer,Integer,PSM_type,Integer),
L2CAP_ConnectRsp(Integer,Integer,Integer,Integer,Result_type,l2cap_status_type),
L2CAP_ConfigReq(Integer,Integer,Integer,Flag_type,Integer,Duration,Flow_type),
L2CAP_ConfigRsp(Integer,Integer,Integer,Flag_type,Result_type2,Integer,Duration,Flow_type)
L2CAP_DisconnectReq(Integer,Integer,Integer,Integer),
L2CAP_DisconnectRsp(Integer,Integer,Integer,Integer);

h

newtype L2CAP_pdu [\
choice
12pdul 12pdu_type1l;
12pdu2 12pdu_type2;
12pdu3 12pdu_type3;
12pdu4 12pdu_type4;
12pdu5 12pdu_type5;
12pdu6 12pdu_type6;
12pdu? 12pdu_type7;

endnewtype;

newtype [2pdu_typel struct
code Integer;
iden Integer;
len Integer;
reason Reason_type;
data Data_type;
endnewtype;

newtype Reason_type
literals not_understood,
MTU_exceed, invalid_CID;
endnewtype;

newtype Data_type
literals not_applicable,

endnewtype;

actual_MTU, requested_CID;

newtype [2pdu_type2 struct B
code Integer;
iden Integer;
len Integer;
PSM PSM_type;
LCID Integer;

endnewtype;

newtype [2pdu_type3 struct

code Integer;

iden Integer;

len Integer;

LCID Integer;

RCID Integer;

result Result_type;

status 12cap_status_type;
endnewtype;

newtype PSM_type
literals SDP, RFCOMM, TCP;
endnewtype;

newtype Result_type
literals success, pending,
refused;
endnewtype;

newtype I2cap_status_type
literals no_further, pending;

endnewtype;

newtype 12pdu_type6 struct|\
code Integer;
iden Integer;
len Integer;
RCID Integer;
LCID Integer;

endnewtype;

newtype [2pdu_type7 struct
code Integer;
iden Integer;
len Integer;
LCID Integer;
RCID Integer;
endnewtype;

newtype [2pdu_type4 struct B
code Integer;
iden Integer;
len Integer;
RCID Integer;
C_flag Flag_type;
MTU Integer;
FlushTO Duration;
Flow Flow_type;
endnewtype;

newtype I2pdu_type5 struct
code Integer;
iden Integer;
len Integer;
RCID Integer;
C_flag Flag_type;
result Result_type2;
MTU Integer;
FlushTO Duration;
Flow Flow_type;
endnewtype;

newtype Flag_type
literals 0,1;
endnewtype;

newtype Result_type2
literals success, failure;
endnewtype;

newtype Flow_type struct
service_type Service_type;
QoS_para Integer;
endnewtype;







)

package sig_type def
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Signal
db_update(Address_type, Pid, Pid, Pid);
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package sig_type def 16(16)
o S SR
Lo ; {HCI

literals Giacaddr, Diacaddr;

newtype allen_type
endnewtype allen_type;
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block link_manager 1(2)

|I2cap2im R_12cap ’ R _bb
link_manager_jprc to_Im

[(LP_L2cAP_ [lLecap Lp BB_Return_ID, [BB_Create_Connectiom]
_Cmds), Cmds) A bb_create_id
db_update,

LP_Connectind [(LMP_Up_Cmds)]
[(LMP_Up_Cmds)]
R_Imp_c R_Imp_p
[(Up_LMP_Cmdsl),-‘ [(Up_LMP_Cmds)]
db_update

LMP_c LMP_p






process link_manager_prc

DCL N
Im_db Im_R_tab;
DCL

addr Address_type;
DCL

pt Packet_type;
DCL

pm Paging_mode;
DCL

dt Decision_type;
DCL

Impsttst Imp_status_type;
DCL

hndlt Handle_type;

DCL

Inkt link_type;

DCL

encrym encryption_mode;

newtype Im_R_tab
array(address_type, db_entry)
endnewtype Im_R_tab;

newtype db_entry
struct
bb_pid PID;
Imp_pid PID;
Imp_codex_pid PID;
I2cap_pid PID;
endnewtype db_entry;
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process link_manager_prc

DCL
bb_id, Imp_id, Imp_codex_id PID;

[l

pdate_lm’o

update | ZFcap

Im_init

2(8)







process link_manager_prc

Im_init

Im_db(addr)
ll2cap_pid:=sen(

Update_|2cay

TRUE

LP_ConnectCfm [0
Im_db(addr)

ll2cap_pid

Create_ConpectigBB_Create\Connection
(addr,pt,pm,gt) |(addr)
viaR_LMB/c via R_bb

<WAIT4LMP> < WAIT4BB >

3(8)







process link_manager_prc

WAIT4BB

Im_db(addr)!
bb_pid:=bb_id

update_Imp

Create_Caonpection

(addr,pt,pm,
viaR_LME

WAIT4LMP

4(8)







process link_manager_prc

WAIT4LMP

Connectiop_/

_Complete

(Impsttst, hndlt,
addr, Inkt,encrym)

Im_|db(addr)!imp |
:=sender;

Update_l2cay]

LP_ConnectGfm [0

Im_db(addr)
I'l2cap_pid

5(8)







process link_manager_prc

bb_create 4
(addr, bb_IM

Im_db(addr)!
bb_pid:=bb_id

false

update_Imp

'something
went wrong’

Create_Conpecti
(addr,pt,pm,gY)
viaR_LMP/c

I
)

GOTBB

6(8)







process link_manager_prc 7(8)

GOTBB

BB_Returr{D Connectiop_/ (Impsttst, hndlt,

(bb_id) _Complete addr, Inkt,encrym)

Im_db(addr)!|Im_db(addr)!Imp_|pid
bb_pid:=bb_id :=sender;

L |

( GOTBB ) Lpdate_|2cay

LP_Connectod |, ;
(adalr, bb_;% via R_|2cap







process link_manager_prc

Im_db(addr)
ll2cap_pid
::selnder:

Im_db(addr)
ll2cap_pid
:=null;
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procedure update Imp

bb_id:=

[ db(addr)!bb_pi

_|db(addr)imp_|

Im_db(

Imp_id:=

Mp_codex_id:
addr)!Imp_cod

ex_pid;

db_update Imp_id,Imp_codex_id)
(addr,bb_id viaR_Imp_c

1(1)







procedure update_|2cap

bb_id:= [ Im_db(addr)!bb_pid;
Imp_id:=  |—Im_db(addr)!Imp_pid,;
mp_codex_id:+—Im_db(addr)!Imp_codex_pid;

db_update
(addr,bb_id

Imp_id,Imp_codex_id)
via R_|2cap

1(1)







procedure Im_init

addr:=0

TRU

Im_db(addr)
Ibb_pid:=null;

Im_db(addr)
Imp_pid:=null

Im_db(addr)

IImp_codex_pid:=hull;

Im_db(addr)
2cap_pid:=null;

addr:=addr+1

L ]

FALSE

1(1)







LMP_c

LMP_p

[(LMP_Up_Cmds)]

R5

(Up_LMP_Cmds)]

Block Imp (LMP_Up_Cmds)]
| _I\\
Ly
1
b e j
R1
(Up_LMP_Cmds1),
db_update
| SN
Imp_control2
Imp_terminate] Imp_Send_ID,

Do_Create_ID, IMmp_terminatel

bb\Return_ID,
LMP\error

R2

Imp_Create_ID,
Imp_Return_ID,
BB_Detach

Imp_terminate,
(Up_LMP_Cmds1

R9

|

Imp_p2(0, )

Imp_Send_IP1,
Imp_terminaje!

L _Sdu}

Bgdu]

[(LMP_C ds)]

R8

[(LMP_Cmds)

p_codex(0,

1(1)

R12

old_mode_on, BB_parkModeOn
BB_parkModeOff, sniff_mode_on

sniff_mode_off

tolmp







process Imp_control2

dcl Pro Lmp_R_tab;

dcl BB_ID PId;

dcl BD_ADDR Address_type;
dcl packet Packet_type;

dcl paging_scheme Paging_m
dcl temp_flag,

dcl remote_name Name_type;
DCL
x1, x2 Pid;

ode;

allow_role_switch Decision_type;
dcl connection_handle Handle_type;

create |
_proces

5 g)s_

update_|

p_

_proces

€S

1(4)







process Imp_control2

emp_flag:=no

create_Imp_|
_processes

ame_Request
A\paging_scheme)

(false)

(false)
true)
Imp_Create\ ID
(BD_ADDR,gffspring)
via tolmp
L —yed- |Mpdate_Imp_|
tpmp_flag:=yes; _processes

Remote_|
(BD_ADDR,

to Pro(BD_ADDR)!Imp

Pr

bb_Create

b(BD_ADDR)!
:=BB_ID;

create_Imp_|
_processes

Lupdate_Imp |
_processes

(BD_ADDR\BB_ID)

(false)

2(4)







process Imp_control2

db_update

(BD_ADDR\BB_ID, x1, x2)

LMP_erro

Pro(BD_ADDR
IBB:=BB_ID;

true

3(4)

Imp_termir%

to Pro(BD_ADDR)!Imp

A

bro(BD_ADDR]

<

lImp:=null;
emp_flag:=no emp_flag
no

| ves
Remote (BD_ADDR ; ; (failed, connection_handle

— N ,paging_scheme) - Connection ' _ ,
_Name_ }to Pro(BD_ADDR)!Imp emp_flag:=no _Complete BD_ADDR,ACL,both)
Request via LMP_c

1remote_name)

(failed,BD_ADDR,

via LMP_c







process Imp_control2

4(4)

(BD_ADDR, packet,
paging_scheme,
allow_role_switch)

Create_

create_Imp_|
_processes

update_Imp_|
_processes

Create
_Connection

(BD_ADDR,packet,
paging_scheme,
allow_role_switch)

to Pro(BD_ADDR)!Imp

)

Imp_termigate

Pr (BD_ADDR)!Ir&p_,: clear database
1

}

1

i
Prb(BD_ADDR)!BIB
==null;

BB_Detach
via tolmp







procedure create Imp_processes

D

Imp_p2

Prq

(BD_ADDR)!Imp
:=offspring;

Imp_codex

Pro(BIl

D_ADDR)!Imp | codex
:=offspring;

1(1)







procedure update Imp_processes

L

)

Imp_Retu

(Pro(BD_AD
limp code

via tolmp

Imp_send
(Pro(BD_A

Imp code

to Pro(BD_ADDR)!Imp

Imp_send
(Pro(BD_A
Pro(BD_A

o

,tﬁ)Ffro(BD_ADDR)!Imp_codex
B)

1(1)







process

Imp_p2

1(74)

timer Auth, Hold, Supervise; N
dcl Pro Lmp_R_tab;
dcl BB_ID Pid;

dcl BD_ADDR, AM_ADDR, AR_ADDR, PM_ADDR Address_type;
dcl connection_handle Handle_type;

dcl service_level Service_type;

dcl packet Packet_type;

dcl packetl Packet_typel;

dcl device_type, role, trans_ID Role_type;

dcl Dsniff, Tsniff, sniff_attempt, sniff_timeout, clock_offset, TB,
broadcast_scan_window, poll_interval, Dsco, Tsco, drift, jitter,
slot_offset, auth_value, auth_timeout, hold_time, super_timeout Duration;
dcl features, LMP_version, op_code, name_offset, name_length,
N, key_size, DB, NB, data_rate, VersNr, Compld, SubVersNr,
NBC, max_slots, power_level, max_power, min_power, auth_time,
snd_key, max_times, enabling, rcv_hold_req,
rcv_sniff_req, SCO_number, size_ACL Integer;

dcl encr_enable Encryption_enable;

dcl encr_mode Encryption_mode;

dcl key, rand Key_content;

dcl key_flag, temp_key Key_flag_type;
dcl link_key Key_type;

dcl reason Imp_reason_type;

dcl auth_res Response_content;

dcl auth_done Imp_status_typel;

dcl encry_mode_done Imp_status_type2;
dcl remote_name, name, name_fragment Name_type;
dcl paging_scheme Paging_mode;

dcl power_flag Power_type;

dcl encryptionl, slot_offsetl, timing_accuracyl, switchl,
hold_model, sniff_model, park_model, channel_qualityl,
SCO_link1, paging_schemel, power_control1,
encryption2, slot_offset2, timing_accuracy?2, switch2,
hold_mode2, sniff_mode2, park_mode2, channel_quality2,
SCO_link2, paging_scheme2, power_control2 Decision_type;

dcl allow_role_switch, change_link_key, change_current_link_key,
pair_done, version_information, supported_features,
name_request, snd_park_req, park_accepted,
hold_req, command_enable Decision_type;

dcl common_key, fixed_PIN, slot_full,
auth_res_correct, accept_pairing, req_switchl,
snd_unit_key, key_missing, agree_encry_mode,
return_key_size req, accept_key_size, accept_switch,
return_hold_req, accept_hold_mode, req_sniff,
return_sniff_req, accept_sniff_mode, req_park,
accept_park_mode, unpark_PM_ADDR, set_broadcast,
req_QoS, accept_QoS, accept_max_slot_req,
support_timing_accuracy, accept_page_mode,
accept_page_scan_mode, Is_my_address, accept_ DM_DH,
mutual_auth, page_scan, RSSI_incr Decision_type;







process

Imp_p2

Imp_implement2

Imp_initialization2

Imp_name_
_fragment2

Imp_name_
_store2

Imp_features?2

2(74)




(ves)

process Imp_p2 3(74)
| =
1 I\
1 Ly
1 1
I 1
e }
Imp_
| implement2
Imp_
|| initialization|
-mmmmmmmmmees
OFF r- compare length
T
1
[ | | i |
Rﬁzrinrgtee_ (BD_ADDR, LMP_namgeq Imp_send < i I(_n'\gﬁ%n%?%{es
_Request paging_scheme)|(name_offs) | (BB_ID) i name_lengthname_fragment)
___________ | l
Imp_name_ OFF I [[Imp_name_
lone time _fragment2 ! _store2
___________ i
1
I
1

(ves)

C(

mmand_enahle
:=yes;

LMP_nam

©)
to BB_ID

req

(<0)

C(

mmand_enahle
:=no;

hame_offset:5
name_offset+14;

hame_reques|{ [-MP_nameyreq
yes: (name_offse
' to BB:||/D
LMP_deta
(connection_fermjnatePFF
to BB_||D
Remote_| e_ |(success,BD_ADDR,

_Request_
Complet

remote_name)
via R5

Imp_termin
to parent







process
| _i\\
: Ly
1 1
1 1
I
P
Jonly run
| Tone time
I T
1
I
1
1
! _
1
1
1
i
1
L

Imp_p2

e_Request

A\paging_scheme)

command_enable

=yes;

LMP_nam
(0)
to BB_ID

req

ow+super_tim
Supervise);

(ves)

Imp_name_
_fragment2

else

else

4(74)
LMP_name fes
(name_offset,
name_length\name_fragment)
set(now+super_timeout,
Supervise);
Imp_name_
_store2
(<0)
(true)
LMP_not_agcepted hame offset:]
1(1,transactiogr_collision) = 1h
BB 1D name_offset+14};
command_enaljle [LMP_namexreq
:=no; (name_offse
ment) to BB _ID

hame_request

ireject slave-initiated for

s collision, may not necessary
\for name request
[

)







process Imp_p2
r ™
1 Ly
1 1
I 1
e }

BEGIN

(419) (=51) (38)
device_type PR =2
—master: r1 enabling:=1; r enabling:=3;
} }
| VS N
Role_Change ! !
(success,BDDADDR, FRSHHY) | | REQ ! REQ
via R5 ! !
1 1
I 1
LMP_accepted e e rTTTTTTTTTT
- 'L-i start supported; | s¢art authentication
Ifeature !
I ——

5(74)

REQ
(mmmmmmmmmem
LMP_accepfed | start setup
(op_code) | Tcomplete
L
|
1
op_code :
else ! (=17)
(=15) i
( REQ ) L] enabling:=8;
REQ
T (slave)

er
:=agree;

1
1
1
:
1
cry_mode_do ne
1
1
1
1
i
1
L

<>

[ (mas

D

{ enabling:=6;

_ start encryption
Ikey size req

-

r
I
I
1
1
I
I
1
1
I
I
1
1
I
1
1
L







process Imp_p2 6(74)

LMP_accepfed

else

(=29,30)

ccmmand_enable( PARK )

:=NO;

Mode_Chan

BB_park_
ModeOff

(success,ACL,_active)
via R5

(AM_ADDR)
via R12

Y Y




7(74)

(=26)

command_
_enable:=no;

Mode_Change

BB_parkModeOn

(=42)

DEC 6/5/00 |- (PM_ADDR,XR_ADDR)
___________ ;o lviaR12
QoS_Setupy Com
PARK (success,ACR,se
(=44) (=46) via R5

process Imp_p2
| =
1 I\
1 Ly
1 1
1 1
e }
LMP_accepfed
e | I
'start ' start encryption ! | set(now+
riauthentication [ Tkey size req [_EStart encryption kuper_timeout
S O S 1 Supervise):
| | |
1 1 1
i : : op_code
| (38) | (315) | (316)
i i i else
' . | lencry_mode_| |
t{ enabling:=3; | ! “done I < 2
! =agree; '
i i [ (mastel)
I I (slave)
ON I« &> L] enabling:=7;
|
' [(maste})
I Slave)
<] enabling:=6; ( ON ) < ON )
D
(=21) (=17)
[
hold_req
"y|es’ (=23) (=18
[
hselfj(ntc.’v‘” command @
old_time, om0
Hold): _enable:=no; (=19

via R5

Mode_Change
(success,ACR,ho

v_sniff_req
(55; :=0;

(H0¢m>

Mode_Chzﬁe
via R5

SNIFF

(success,ACR,sniff)

$CO_number:F
CO_number-

|
Multislot_Pagke
(success,conhe
via R5

ts_Control_Comple
iction_handle)

(=53,54)

Paging_scheme |
(success,BDAD

command_
_enable:=no;

plete
vice_level)

te

Complete
DR)







process Imp_p2
P N
1 Ly
1 1
1 1
e }
command_
_enable:=no;

M

change_link_

(no)

(o]

hange_curren{
| link_key:=no

via R5

EncryptionNChange
(success,ACR,0ON)

Master_Li
(success,ACR,temp_key|
via R5

Key_Compllete

<>

(ON)
(OFF)
command_ | | gnapling:=7; |-
_enable:=no;
,-
(slave)
(master)
device_type device_type
:=slave; ‘=master;
command_ command_
_enable:=no; _enable:=no;

8(74)

start
lencryption







process

Imp_p2

(exist_SCO)

(new_SCO)
command_
_enable:=no;
SCO_number
| v command_
"SCOJr—l”.“mber _enable:=no;

Connection\
_Complete

(success,connection_handle,
BD_ADDR,SCO,disabled)

via R5

restart encryption _E
for change current r--
link key i

temp_key
=semi_
permanent;
ncr_enab
(OFF)
(ON)
change_current_
_link_key
::r|10'
LMP_stct).p_>e command
_encryption_peq —g-
% BB ID _enable:=no;

ON

9(74)

Master_Lin
_Key_Comptete

(success,ACL,semi_permanent)
via R5







t,

10(74)

process Imp_p2
| =
1 I\
! b SNIFF
Lo j
LMP_accepfed
\start el i
start now+super_timeou
,r_iauthentication [_EStart encryptii Supervise);
L L
I I
1 1
1 1
i : op_code
! (8 (H15) (§16)
i i else
L enabling:=3; erjcry_mode_dope _4 .
' ‘=agree; !
I
i [ (masfe})
i (slave)
SNIFF d &> L] enabling:=7;
[ {maste}) \|§
Slave)
4 enabling:=6; ( SNIFF ) < SNIFF )

| start encryption

Ikey size req

(=44)

(=24)

command_
_enable:=no;

(success,ACp

(=46)

5CO_number:
CO_number-

Multislot_

Mode_Change

|
ck
(success,conhe
via R5

(=42)

active)

gts_Control_Comple

iction_handle)

(=53,54)

Paging_scheme |
(success,BDAD

command_
_enable:=no;

SNIFF

plete

te

Complete
DR)




process Imp_p2
P N
1 Ly
1 1
1 1
e }
command_
_enable:=no;

M

change_link_

(no)

(o]

hange_currenf
| link_key:=no

via R5

Key_Comglete

(OFF)

(ON)
enabling:=7; |5 | command_
_enable:=no;

EncryptionNChange
(success,ACR,0ON)

(slave)
(master)
device_type device_type
:=slave; :=master;
command_ command_
_enable:=no; _enable:=no;

I%l

Role_Ch ang> \(/?;J(I::E:Sess,BD_ADDR,device_type)

SNIFF

11(74)




process Imp_p2

(exist_SCO)
(new_  SCO)
command_
_enable:=no;
$CO_number:F command_
SCO_number+]; |_enable:=no;

Connectiomy Complete
(success,conhection_handle,

SNIFF

[%]

12(74)

temp_key:=
EMi_permanet]

—

ncr_enab

(ON)

(OFF)

(o]

hange_current
| link_key:=no

to BB_ID

LM P_stop_>cry')timmmqnd_

_enable:=no;

Master_Link_Key_Completg
(success,ACR,semi_permari
via R5

Irestart encryption

t-for change current
1

ilink key

ent)



process Imp_p2
| -y
1 Iy
1 Ly
! 1
! 1
- )
BEGIN
Lgﬂczgg?eta (op_code,reason)
op_code
Gt else
(=51)
Role_Chang (failed,BD_ADDR,slave)
- via R5
LMP
e >— command_
(_éilc)cepted to BB_ID _enable:=no; ( BEGIN )
REQ LMP detach (connection_terminate)
- to BB_ID

Imp_termin
to parent

Connection
_Complete

(failed,non_exist,BD_ADDR,
ACL,disabled)
via R5

13(74)




process

Imp_p2

REQ

LMP_not

_accepted\

(op_code,reason)

(=8,16) (=11) (=15)
else
command_ command_ command_
_enable:=no; _enable:=no; _enable:=no;
auth_done
( REQ ) ( REQ ) =reject;

l

=

encry_mode_|
_done:=no;

14(74)

else
_encryption)




process Imp_p2 15(74)
| =
1 I\
b e e j
LMP_not_
"accepted (op_code,reason)
set(now+
super_timeout|
Supervise);
op_code
(39 (311) (§15) (=21) (=23) (=25)
else
snd_key:=0; auth_done encry_mode_ rcv_hold_req rcv_sniff_req snd_park_req
-7 :=reject; _done:=no; :=0; :=0; =no;
[ * J _ * I< J
command_ command_
enable:=no; enable:=no;
— — I (=1,8,16,37,39)
| |
Mode_ Cha e
command
L) S.z"z%ACL e _enabler=no
=44
(=46) (44

(=19) | WiaR5
Role_Change
(failed,BD_APDOR,devicq_type)

command_
_enable:=no;

(=43)

Disconnection_Complete
(failed,exist_3CO,

transactiop/collision)
viaR5S

(=53,54)

(failed,ACL,

via R5

Connectiol\ Complete

command_
_enable:=no;

Paging_scheme |
(f_ailed,BD_A DR

Complete

)




process Imp_p2 16(74)
| =
1 I\
! b3 SNIFF
R j
LMP_not_
"accepted (op_code, reason)
set(now+
super_timeout|
Supetrvise);
op_code
39) (311) (315) (=43) (=1}8,16,37,39) (=44)
else C C | C I
onnectio omplete Disconnectiqn_Cpmplete
snd_key:=0; af*ft‘gdor?e encry_mode_ (failed ACL,BD_ADDR, (failed,exist_SCQ
=reject; _done:=no; ; ! h
SCO.disa transaction/collisj
[ * ] via R5 Via RS
command_ SNIFE command_
_enable:=no; _enable:=no;
SNIFF SNIFF
(=19) (=46)
Role_Change Multislot_Pagkets_Control_Comple
(failed,BD_APDR,device_type) (failed,connegtion_handle)
via R5 (=24)  (=53,54) (=42) via R5
[ [
Mode_Change |Paging_scheme_Complete QoS_Setupy Complete
(failed,ACL,spiff) |(failed,BD_APDR) (failed,ACL,sprvice_leve|)
via R5 via R5 via R5
J
command_ command_
_enable:=no; _enable:=no;

SNIFF

SNIFF

bn)

te




process Imp_p2

ON,SNIFF

Read_Clogk™ Offs
(connectioﬁimn( ?e'\{l P—Clkoé‘_req

et(now+super_tim
Supervise);

eoyt,MP_clkoffget res
(clock_offs

(master)

(dlave)
commanti\
enable

to BB_ID

LMP_clkoffsgt_re
(clock_offset, enable:=no:

[

command_

(fes) ‘ ‘ < _ s)et(now+super_timeout,

Supervise);

(false)

N (<10)

command_
| enable:=yes;

elke

Read_Clock_Offset_Complete
(success,conhection_handle)

BEGIN

LMP_deta
(reason)

Imp_termina
to parent

ConnectiomComplete
(failed,non_exist,BD_ADDR,

17(74)




process

Imp_p2

LMP_deta
(reason)

Imp_termina
to parent

disable any b

enabling
condition

REQ,ON,SNIF

LMP_deta
(reason)

- enabling:=0;

reset(Auth);

command_
_enable:=no;

auth_done
:=no;

encry_mode_
_done:=no;

Imp_termin
to parent

18(74)

(false)

Disconnecti
_Complete

(success,connection_handle,
reason)
via R5




process Imp_p2

=) =)

i-<enabling=2> <enab|ing=2>
}

1

: | |

i

! enabling:=0; enabling:=0;
}

1

| |

i command_
| | enable:=yes;
’ |

|

I pair_done
| :=no;

:

i

i mmon_k

| (no)
1

! (yes) _

i | auth_done LMP—'”—”&
1| =pending- (device_typexand)
| =pending: | o8B D

1

1

| [[MP_au_r

I |(rand)

! to BB _ID

|

R

L start pairing

1

19(74)




process Imp_p2 20(74)
| =
1 I\
1 Ly
1 1
I 1
e }
REQ
LMP_in_
“rand (trans_ID,rand)
trans_ID
(master) (slave)
(master) ewce%
(mastef)
I (slave) (slave)
command_
| enable:=yes;
ixed_PI
no
(o) (no) [ (ves)
(no)
ILMP in ran (trans_ID,rand) Cept_pain (no) command_
r - - to BB_ID - _enable:=no;
}
1
| N (yes) |
}
I (8) LMP_not_ (8,pairing_not_allowed)
i REQ LMP_accept to BB_ID _accepted > to BB_ID
|
T
! 'may request switch role
Ll REQ REQ

f claimant—verifier

o




process Imp_p2 21(74)

ON,SNIFF

LMP_in_
_rand

set(now+
super_timeout
Supervise);

(master) @ (slave)

(trans_ID,rand)

d@@u& device_type=m
(true)
(true) (false)
c le
(o)
(ves)
command_ LMP_not_ (8,transaction_collision)
| enable:=yes; _accepted to BB_ID
pair_done (false) m@%
:=no; -
(ves)
(no)

I(_SI\;IP_acceﬁd command_
{0 BB ID _enabie.—no,

_ _ LMP_not_ (8,pairing_not_allowed)
_accepted to BB_ID
F____________._ ______
L_i may request switch role _




, of claimant-verifier




process

Imp_p2

(es)

ON,SNIFF

Authenticatigh_
_Request

(connection_handle)

elsq

els

(false)
D (<10)
command_
| enable:=yes;
auth_done
:=pending;
(rand)
LM P_au_r% 10 BB, ID

22(74)




process Imp_p2

ON SNIFF

enabllng 4

enabling:=0;

,-<anabling=3> create link key___ enabllng 4
I E— S
enabling:=0; enabling:=0;
auth_done d_unit K
:=pending;

K (yes)

LM P_au_r%» gagg) D snd_key:=1;

(no)

snd_key:=2;

LMP_unit_%

(key)
to BB_ID

L start authentication REQ

LMP_comb\key
(rand)
to BB_ID

23(74)




process

Imp_p2

REQ

LMP_unit

24(74)

ey (key)
else
snd_key:=0;
(no)
(yes)

; (key) LMP_comb\ (rand) ] PR
LMP_unit_k to BB_ID ey o BB_ID :F enabling:=5;
k k ! J

> N .
pair_done Hstart .
=yes; Tencryption
| mode req
| [
link_key
:=unit_key;

common_key
=yes;

Link_Key
_Notificatio

(BD_ADDR, key)
via R5

REQ




process

Imp_p2

ON,SNIFF

25(74)

LMP_comb_/ (rand)
_key
change_link_k¢g
=yes;
set(now+
super_timeout
Supervise);
nd_key=
(true) (false)
snd_key:=0;
| (unit_key)
command_ LMP_comb\ (rand) (9,unit_key_used)
_enable:=no; _key to BB_ID _accepted to BB_ID

pair_done
=yes;

link_key
:=comb_key;

I%l

Link_Key

(BD_ADDR,rand)

_Notificatﬁ)p\/ via R5




process

restart
encryption
for change
link key

-_encryption

Imp_p2

(OFF)

(slave)

(semi_permanent)

change_link_
_key:=no;

Change_ (success,ACL)
_Connection via R5
Link_Key/Complete

LMP_stop

req

to BB_ID

26(74)







process Imp_p2 27(74)

LMP_comb_/ (rand)

(=2)
snd_key:=0;
(no)
| (ves) « | R
LMP_unit LMP_combxke ;
~{ enabling:=5; | |(key)” _S (rand) > Y enabling:=5; ___i%igee?ecryptlon
: to BB_ID to BB_ID ymode re a
Vo
[}
| }start encryption [ pair_done pair_done
Imode req :=yes; =yes;
T | |
link_key link_key
=unit_key; :=comb_key;
common_key common_key
=yes; =yes;
Link_Key (BD_ADDR key) [Link_Key (BD_ADDR,rand)
_Notificatio via R5 _Notificatio via R5

REQ REQ




process Imp_p2 28(74)
| =
1 I\
1 Ly
1 1
I 1
e }
REQ ON,SNIFF
F___________T__.___
LMP_au_ (rand) i mutual authentication
_rand | Tare independent (rand)
i e
else 1 set(now+
auth_done Super_timeout
Supervise):
(no)
(Mo) (ves)
LMP_sres (ves) N
(auth_res) ey_missin aster
to BB_ID
jmmmmmmmmmmmmm (no)
1one direction or HAVIP_sres LMP_not_agcepted

>- - bi—direction

| authentication

(auth_res)

to BB_ID

(11 transactip
to BB_ID

_collision)




process Imp_p2 29(74)

ON,SNIFF

_|
1

1

1

1

1

1

1

1

=)

1

LMP_sres
(auth_res)

idepends on set(now+
Ir". correctness of ~ puper_timeout
: | response Supervise):
T ——
i
\ N th_red~
(ves) ~ correg
ng no (yes)
fmmmmmmmmmee
auth_done ____lAuthenication comg?a.rld_.
:=success; Hfailure _enable:=no,
| T |
.eiutht_htlmelout. auth_done:=
:=auth_value; SuGCess,
auth time:=0; auth_timeout:3
-7 auth_value;
auth_time:=0;
N !
_______create Authenticatis (success,
Hink key _Complete connection_handle)
Cmm e via R5
ito avoid
--- duplicate
|encryption o
) jmode (no)
| request .; ;e_a_t; ——————
] H —0 e ———— H =4 L_J
- enabling:=5; enabling:=4; {link key
! A
1
P ——
1

L }start encryption _
mode req




process

(false)

(true)

set(now+auth |
| timeout,Auth);

command_
_enable:=no;

huth_timeout:3
2*auth_timeout;

auth_done
=no;

auth_time:=
auth_time+1;

auth_timeout
:=auth_value;

auth_time:=0;

disable I )
any - enabling:=0;
enabling i
condition i |
encry_mode_
_done:=no;
(authentication_failure)
LMP_deta% g

Imp_termin
to parent

30(74)




process Imp_p2

Iy
L*, ON,SNIFF
b e e j

Change_
_Connecti&fi—
Link Key

(connection_handle)

31(74)

(es)
(false)
(Wes)
e
e
(comb_key) (unit_key)
change_link_
_key:=yes;
command_
| enable:=yes;
snd_key:=2;
LMP | b> (rand) istart
_comb\ ran =0 | Start
_key to BB_ID enabling:=2; iencryption
% ] FTTTTTT




process Imp_p2 32(74)

ON,SNIFF

Master_Li
(key_flag)

(yes)

else

—~

demi_perf

(@]

hange_current_
|link_key:=yes;

command_
| enable:=yes;

LMP_use_s
to BB_ID

i permanent_key







process

Imp_p2

____________

i [LMP_stop>
r--_encryption
reg
k

restart
encryption
for change
current
link key

33(74)

]
____key_flag =
Itemporary
U —
temp_key:=
temporary;
LMP_temp (rand)
_rand toBB_ID
LMP_temp_ (key)
_key to BB_ID
ncr_enab
(OFF)

(ON) _
chlankgi_cg[renl._ M}?:;er_l-ly Srl%cg:oe;s;f)\CL,
T <|9y.—yes, _Complet via R5

command_
| enable:=yes;

to BB_ID




process Imp_p2

Iy
L*, ON,SNIFF
b e e j

(encr_mode)

LMP_
_encrypti
moderreq

set(now+
super_timeout
Supervise);

supported |
feature

| mmmmmm e
1both may initiate

| lat the same time

34(74)

LMP_
_encrypti
mode req

(encr_mode)

e -

start encryption
Ikey size req

(M (no)
(false)
command_ (yes)
| enable:=yes;
(false)
LMP_not_ (15,transaction_collision)
_accepted —to BB ID
(no) —
encry_mode_|
| done:=agree
LMP_accepted | ~ommand
(15) e
to BB ID _enabie. no;
@ encry_mode_
_done:=no;
(dlave)
(master) |
) LMP_not_: :
4 enabling:=6; _accepted gség(frg gree_encryption)




process

Imp_p2

supported
feature

ON,SNIFF

(connection_handle,

Set_ )
_Connectiqa— encr_enable)
Encryption

else

_ldone:=request;

N (<10)

command_
| enable:=yes;

encry_mode_

(false)

(encr_mode)
to BB_ID

LMP_
_encryption
mode re

I

35(74)




process Imp_p2

start encryption |

mode req :
J

REQ

--<enabling=5>

enabling:=0;

encry_mode_

_|done:=request;

REQ

LMP_sta
_encrypti
req

rt
Oé (rand)

LMP_
_accepte

(17)
d>_m8&m

REQ

LMP_
_encryption
mode_reg

(encr_mode)

to BB_ID

36(74)




process Imp_p2 37(74)

REQ ON,SNIFF

.
<enab|ing:6> <enabling:6>___is“°‘” encryption
Ikey size req

| | | S

enabling:=0; enabling:=0;
ncr_enab
(ON)
(QFF)

LMP_ ; LMP_stop
_encryptio% glgeélgs%e) _encryptio% to BB_ID
key size feq - req




process Imp_p2 38(74)

fmmmmmmmmmmmme o
Imaster key
ON,SNIFF r_i becomes link key
[

LMP_temp/
_rand (rand)

temp_key:= “ S
temporary; (OFF)
ON)

hange_curren{ |Master_Lin (success,ACL temporary)
1link_key:=yes, |- via R5

X

set(now+
super_timeout|
Supervise);

(@]




process

REQ,ON,SNIF

I
<anab|ing=7>___:

enabling:=0;

Imp_p2

start
encryption

1
1
| S

LMP_start (
_encryption
req

rand)
to BB_ID

39(74)

r-supported
i features

REQ,ON,SNIF

LMP_ . .
_encrypti (key_size) enabling:=0;
key size r

set(now+
super_timeout|
Supervise):

LMP_features_req
(features)
to BB_ID

(es)
LMP_ ;
_encryptio% gléeggs%e)
key_size feq -
(no)
LMP_accepted | ~ommand
- (16) =1o:
to BB ID _enabie. no;
; LMP_not_ > (16,unsupported_value)
evice_typ _accepted to BB_ID
(dlave)
___________ - (master) \I/
1
start L_{ enabling:=7; -
encryption |
___________ }
J




process Imp_p2

ON,SNIFF

command_
_enable:=no;

set(now+
Buper_timeout
Supervise);

LMP_start
_encrypti (rand)
req |

LMP_ 17)
_accepted to BB_ID

(Mes)

change_link_

(@]

hange_current
| link_key:=no

(success,ACL,
temp_key)

via R5

40(74)

ON,SNIFF

reg

set(now+
super_timeout
Supervise);

I
_supported
|feature
| I ——
(no)
(ON)
command_
_enable:=no;

Encryption_\_| |(success,ACL,OFF)
_Change via R5




process

supported
feature

Imp_p2

ON,SNIFF

Sg(i)tlceh_ (BD_ADDR,[ole)
(ves)
switchl
(@)
(es)
(Wes)
else
else
(tfue)
(fals
command_
| enable:=yes;
(master)
(no)

41(74)

(false)

~TTswitch role

T
I
Lo

LMP_switc
_req

to BB_ID

LMP_slot_
_offset

(slot_offset,BD_ADDR)
to BB_ID

L T




process

Imp_p2

BEGIN

_switch_rey

‘ BEGIN ’

(no)
device_type LMP_not_ (19,switch_not_allowed)
:=slave _accepted to BB_ID
LMP_ (19) (failed,
_accepted > to BB_ID Role_Chang> BD_ADDR,
master)
| \l/ via R5
(success,
Role_Chang BD ADDR, BEGIN
slave)
via R5

42(74)




43(74)

process Imp_p2
| T\
i - ON,SNIFF
b e e j
_switch_rey
set(now+
super_timeout|
Supervise);
___________ |
supported |
feature :
___________ }
(mmmmmmmm e
supported
I feature

Fo———mmm—————— =

LMP_slot_b

to BB_ID

(slot_offset,BD |ADDR)

(master)

LMP_not_ (19,
accepted transaction_
— _collision)

to BB_ID

(no)

(no)

device_type
‘=master

device_type
:=slave

I%l

LMP_
_accepted

(19)
to BB_ID

Role_Chang

(success,
BD_ADDR,
device_type)
via R5

)

LMP_not_ (19,switch_not_allowed)
_accepted to BB_ID
N|
1
(failed,
RoIe_Chang BD ADDR,
device_type)
via R5

)




process

(o)

(es)

(Mes)

el

el

Imp_p2

command_
| enable:=yes;

_______________

(false)

(slave)

to BB_ID

LMP_hold xgq
(d evice_ty;}\h o?é E?irrrrl]agy/d_enab e

€s;

LMP_hold
(hold_time)
to BB_ID

LMP_hold

set(now+
super_timeout|
Supervise);

44(74)

(slav

set(now+

hold_time,
Hold):

command_
_enable:=no;

(no)

(master) ( :

Mode_Changg_

(success,

connection_handle,

hold)

via R5

‘ HOLD ’
(ves)
1

(master)

set(now+
hold_time,
Hold):

LMP_hold
(hold_time)
to BB_ID

Mode_Chan

(success,
connection_handle,
hold)

via R5

‘ HOLD ’




process Imp_p2 45(74)

HOLD

Hold

command_
_enable:=no;

rcv_hold_req

=0;
(success,
Mode_Chan connection_handle,
_active)
via R5

( ON )
(ves)

set(now+
hold_time,
Hold):
LMP_hOld LMP not (20,
(hold_time) accepted transaction_collision)
to BB_ID — to BB_ID
(success, (failed,
Mode_Change— connection_ Mode_Chan connection_handle,
_handle, _active)
hold) via R5

via R5 : :




process

supported |
feature :

(vles)

to BB_ID

LMP_hold xeq
(trans_ID,holg_time)

Imp_p2

[
set(now+
super_timeout
Supervise):

yes
cv_hold_req:3
rev_hold_reqg+1;

(no)

(no)

command_
| enable:=yes;

(ves)

alse)

rv@d_re

LMP_hold xeq

(trans_ID,

aster)

rn_hold_]

b+ Tad

(no)

pt_hold_|

(o)

command_
_enable:=no;

rcv_hold_req
=0;

(21,unsuppopte

Mode_Change
(failed,connegti

cepted

i_value)

bn_handle,_active)

Qld_time)

46(74)

(true) L _____
(oo me =T
frans 1D _______initiated
- Ifrom slave
(slave) __________.
(false)
(true
rcv_hold_req
:=0;
(ves) |
hold_req LMP_not_ (1, . .
=yes: accepted transaction_collision)
| - | to BB_ID
set(now+ (failed,
hold_time, Mode_Chan connection_handle,
Hold); _active)
J via R5

LMP_accepted
(21) ON
to BB_ID

Mode_Chan

(success,

hold)
via R5

connection_handle,

( HOLD \







process

Imp_p2

47(74)

(connection_handle, . (Dsniff, Tsniff,
sniff_attempt, LMP_sniff sniff_attempt,
sniff_timeout) | sniff_timeout)
supported | set(now+
feature super_timeout
oo Supervise);
ﬁ (no)
(ves)
‘ ON ’
(false) (success,
Mode_Chan connection_handle,
sniff)
via R5
‘ SNIFF ’
(master)
(slave)
(Mes)
command . (Dsniff, Tsniff,
enable:=yes: LMP_sniff sniff_attempt,sniff_timeout)
C to BB_ID
(device_type, (success,
Dsniff, Tsniff, Mode_Chan connection_handle,
sniff_attempt, sniff)
sniff_timeout) via R5

to BB_ID
SNIFF

i




process

Imp_p2

SNIFF

[
Exit_sniff

SNIFF

(connection_ LMP_
Mode _handle) _unsniff_r
set(now+
super_timeout
Supervise);
no (ves)
yes
command_ cagrimand_enaple
| enable:=yes;
(no)
LMP_unsnifi\rgq
to BB_ID
- (false)
)

48(74)

LMP_
_accepted

(24)
to BB_ID

(true)

LMP_not_
accepted

(24,
transaction_collision)
to BB_ID

(success,

connection_
_handle,
actlve)

V|a R5

Mode Changg_

(failed,
connection_handle,
sniff)

via R5

‘ SNIFF ’




process Imp_p2

49(74)

]
£ ] .
Rsniff, Tsniff, ___: Sf:gﬁ?rged
sniff_a niff_timeout) .
i [ (ves) (no)
set(now+ ; .
. cv_sniff_req:4
puper_timeout rev_sniff _re(?+] :
Supervise): - - '
(ves)
(no)

command_

| enable:=yes;

(false)

frans 1D _______initiated
(master) - Ifrom slave
(slave) o__________.
Mm (false)
_'eq
(Ves)
(true
command_ yceg’l)r1mand_ rcv_sniff_req

_enable:=no; _enable:=no; :=0;
LMP_sniff xeq ; ; LMP_not_agcepted
(trans_ID,Dspiff, Tsniff, rc"{“ﬁ.‘—req rcv_§2(|)ff_req (23,transa%n_collision)
sniff_attemygt,sniff_timeout) ' - to BB_ID
to BB_|ID |

LMP_accepted |Mode_ Change
(23) (failed,connegtion_handle,_active)

Mode_Change
(success,cophec
via RS

(on_ha‘ndle,sr)ff)

SNIFF







process

supported |
I
1

feature

Imp_p2

set(now+
super_timeout
Supervise);

(no)

‘ ON ’
(master)

50(74)

transaction_collision)
to BB_ID

via R12

(slave)
(Yes) (yes)
(no)
park_accepted (no) LMP_not_ (25,
=yes; _accepted
command_ LMP_not_ (25,
| enable:=yes| | accepted unsupported_
_value)
to BB_ID
LMP_accepied (DB, TB,NB,
(25) LMP_park PM_APDR,AR_ADDR)
to BB_ID to BB_|ID
|
(failed, (success,
Mode_Change— connection Mode_Chan connection_handle,
_handle, park)
_active) via R5
via RS BB park_ (PM_ADDR,
ModeOn AR_ADDR)




process

Imp_p2

(connection_handle)

(false)

N (<10)
efse command_
| enable:=yes;
snd_park_req
=yes;
(yes)
(DB,TB,NB, LMP_park
LMP_park PM_ADDR, to BB_ID
AR_ADDR) -
to BB_ID
ON

)

51(74)




process

supported |
I
1

feature

Imp_p2

‘IIEHII"

(DB,TB,NB,
LMP_park PM_ADDR.AR_ADDR)
set(now+
super_timeout
Supervise);

(false

se)

command_
_enable:=no;

(fal
LMP_accepted
(26) >
to BB _ID

snd_park_req
:=no

bark_accepted
:=no;

—

1
_determine whether to
1 1send LMP_accepted

L

(success,
Mode_Chan connection_handle,

park)

via R5

BB_park_ (PM_ADDR,AR_ADDR)
ModeOn via R12

PARK

52(74)




process

Imp_p2

PARK

53(74)

[
Exit_Park /

[ |
; LMP_unpau LMP_unpar,
(connection_ - — |(AM_ADDR, — — |(AM_ADDR,
Mode "handle) _BD_ADDR=—1BD ADDR) _PM_ADDR=——1pM_ADDR)
req req
(slave)

(no)

(master) (yes) es)
LMP_ LMP_
g(r?ambrlnea'lzggs ( PARK ) _accepted%) ( PARK ) _accepted(3)) ( PARK )
- AN to BB_ID BB ID
! 3
ark (success,
ADD Mode_Chan connection_handle,
(yes) _active)
(no) via R5

req

LMP_unpa (AM_ADDR,
_BD_ADDR BD_ADDR)

to BB_ID

LMP_unpal
_PM_ADDR
reg

PARK

(AM_ADDR,
PM_ADDR)

to BB_ID

BB_park_
ModeOff

(AM_ADDR)
via R12

(0]

=




process

54(74)

PARK

Imp_p2
™
Ly
[}
j
PARK
[ [ |
Modify (connection_ LEAP set (broadcast_ LMP_modiy_beacon
_Park _handle) roa ca _scarn_
scan_win _window)
(slave) PARK
(master)
g6t _broadcas
(no)
(yes)
LMP_set_ (broadcast_ || MP_modi (TB.NB)
_broadcast _scan beacon to BB_ID
scan_window | window) - _
toBB_ID




process

Imp_p2

ON,SNIFF

(connection_ LMP_incr
_handle) __power_re
suoported set(now+
fngtﬂre super_timeout|
. Supervise);
(no)
(false) (false)
LMP_max
__power
to BB_ID
'increase
power level’

power_flag
:=normal;

LMP_incr__
_power_req

to BB_ID

(true) (true)

power_flag
:=normal;

LMP_decr
_power_req

to BB_ID

55(74)




process

Imp_p2

ON,SNIFF

LMP_max
_power

LMP_min
_power

LMP_decr
_power_re

LMP_auto
_rate

LMP_
_preferre (data_rate)
rate

(f

(true)

ower_fla ower_fla set(now-+ set(now+
P =max: 9 P -=min: g super_timeout]  fuper_timeout
: ' : ' Supervise): Supervise):
sef(now+ | gupnorted |
super_timeout feature - (no)
Supervise): | ___________

'decrease

power level’

accept_DM_
_DH:=yes;

LMP_min_
_power
to BB_ID

1
1
I
1
1
1
I
1
1
I
I
1
I
I
1
1
I
I
1
1
I
1
1
L

set(now+
Buper_timeout
Supervise);

(no)

_|supported
Ifeature

56(74)




ON,SNIFF

57(74)

process Imp_p2

| =

1 I\

1 Ly

1 1

1 1

e }

[ |

Change_ (connection_ Change_
 DM_DH _handle)

(mmm————————
_l:supported

|feature

(false)

LMP_auto_|
to BB_ID

_Data_Rafe\

(connection_
_handle)

(false)

elke

K=10)

LMrzf_e rred (data_rate)
—fate — to BB_ID




process Imp_p2

Jonly run ON,SNIFF
| Tone time '
: Lo
i [ ]
i nggﬁ% o (connection_  [LMP_ g/oer;SpI\IIQ
i “Version InfgrmataanD ©) _verS|c|)n_rEQL SubVersNr)
! Dt
1
' set(now+
L super_timeout|
Supervise);
o @%
enable~
(yes)
(no)
(yeS) ice%
N E—maste
(false)
(true)
(false) LMP_versidg_res
(VersNr,Compld,
SubVersN
to BB_|ID
v LMP_not_ (37,

else
N (<I0)
else
command_
| enable:=yes;

(VersNr,Compld,
SubVersNr)
to BB_ID

1_accepted

transaction_
_collision)
to BB_ID

reject slave-initiated for
collision, may not necessary
for LMP version

58(74)




process Imp_p2 59(74)

ON,SNIFF ON,SNIFF

LMP_ (VEI’SNI’, LMP_ a
_version_ri Compld, _features_Te\q (features) (features)
SubVersNr) |
set(now+ set(now+ set(now+
super_timeout super_timeout super_timeout
Supervise): Supervise): Supervise):
\version_infor_| supported_features
mation:=yes; =yes;
command_ command_
_enable:=no; _enable:=no;
| (true) |
Read_Reere% (success,ACL, [LMP_featurs_re§ vip not (39, Imp
Version_ LMP_version) |(features) r1 accented transaction_ features2
Informatiofi CompieRs to BB ID - P _collision) —eamres
to BB_ID

EB i

ireject slave-initiated for

1 collision, may not necessary
| for supported features
[

_Features_Complete




process

Imp_p2

60(74)

REQ REQ r‘i start pairing
Db oo
1
| lstart setup LMP l l : LMP #
setu ! eatur
G e A R S
| ot (transWID) - | _Te\q ' |(features)
]
1
‘allocate '
=0 X LMP_ (features) | $upported_fea|
enabling:=0; connection _features_% to BB_ID 1 tures:=yes:
| handle \|/ |
LMP_setup_> (device_type) command_ PR
_complete to BB_ID _enable:=no; REQ enabling:=2;
FPro(BD_ADDR — ;
— :=connection_ Imp_
REQ 'handle = handle; _features2
ﬁ REQ
(master) (slave)
@m(slave) (master) /@%
LMP_setup\ (trans_ID)
_complete toBB_ID
(master) * slave)
Connection\ (success,
Complete connection_handle,
- BD_ADDR,ACL
,both)
via R5




ON,SNIFF

process  Imp_p2
r-——-—-——-- Y
1 ",
1 Ly
| 1
| 1
N )
[
Read_Rempgpfe_ (connection_
_Support handle)
Features -
——————————— A
only run L
one time d

(Yes)

(vies)

(false)

else

N (<10)

command_
| enable:=yes;

elke

LMP_

(features)
_features_r to BB_ID

Link_ (connection_
_Supervisibq | _handle)
(false)
(super_
5 _timeout)
timeout

to BB_ID

61(74)




Imp_p2

ON,SNIFF

set(now+
super_timeout
Supervise);

mman

[
LMP_qught — (poll_interval,
_of_servic NBC)
reg |

enabl

(ves)

process

C ™

1 Ly

| 1

| 1

R }
(o)
(false)

ccept_Qo

I~
1<
D
n
~

(no)

/de(ce_t
=maste

(true)

LMP_accepted
(42)
to BB_ID

LMP_not_ (42,
accepted unsupported_value)
— to BB_ID

QoS_Setup\
_Complete

(success,
connection_handle,
service_level)

via R5

.

62(74)

(poll_interval,
NBC)

LMP_
_quality_o
serviTe

set(now+
super_timeout

Supervise):

LMP_not_

(42,transaction_

service_level)
via R5

accepted _collision)
— to BB_ID
QoS_Setup\_ |(failed,
_Complete connection_handle,




process

(Mes)

(vies)

else

Imp_p2

ON,SNIFF

63(74)

(connection_
_handle,

el

service_level)

|
LMP_remoy&_

) (connection_
_SCO_IInk_ _handle)
req
set(now+
super_timeout|
Supervise);

$CO_number:¥
SCO_number-1;

(44,
transaction_collision)
to BB_ID

LMP_not

_accepted

(failed,exist_SCO,
transaction_collision)

_Complete i
via R5

Disconnech?_

(success,exist_SCO,
connection_terminate)
via R5

_of _service
re

LMP_accepted
(44)
to BB_ID
(ves)
command_ Disconnectidg_
| enable:=yes; |_Complete
master)
LMP_quality_of_service
(poll_interval)NBC)
to BB_ID
LMP_quali (poll_interval,

NBC)
to BB_ID




process

Imp_p2

ON,SNIFF

64(74)

packetl)

(connection_
_handle,

(connection_
_handle,

2

Modify_SG

packetl)

nnection_handle
:=new_SCO;

command_
|_enable:=yes;

LMP_sco_
_link_req

(device_type,
connection_
_handle,Dsco,Tsco)
to BB_ID

(false)

elke

CQ

nnection_handle
:=exist_SCO;

command_
| enable:=yes;

(device_type,

LMP_sco .
“req connection

link_re _
—1nkred _handle,Dsco,Tsco)
to BB_ID




(BD_ADDR,
reason)

(43,unsupported_value)
to BB_ID

(failed,connection_handle,
BD_ADDR,SCO,disabled)
via R5

process Imp_p2
| =
1 I\
! ta ON,SNIFF
b e e j
[ 1
LMP_sco (trans_ID, Reject.
link_req connection_handle, _Connectigfi—
— _| Dsco,Tsco) Requ|est
| set(now+ LMP_not_
super_timeout _accepted
Supervise):
— C
___jsupported Connection
Ifeature _Complete
| I ——
es
2| (o)
trans_ID
(true)
command_
_enable:=no;
/eoﬁn%
enabl
(o) ~
(master) (yes)
Connection (BD_ADDR,
_Request SCO)
via R5
LMP_not_
_accepted

(43,
transaction_collision)
to BB_ID

65(74)




process

create new
SCO link

Imp_p2

ON,SNIFF

_Complete connection_handle,
BD_ADDR,SCO,
disabled)

via R5

|
Accept BD_ADDR LMP_ma
" Connacti % Eole)_ , MP x/ (max_slots)
Request — |
set(now+
super_timeout
Supervise);
Multislot_ (success,
_Packets_ connection_
(master) _Control_GOmplgtehandle)
via R5
(new_SCO) command_ -
|_enable:=yes;
(exist_SCO) |
$CO_number:F |LMP_sco_ (trans_ID,
____________ §CO_number+{; | _link_req connection_handle,
Dsco,Tsco)
e \|/ to BB_ID
LMP_ (43) —
_accepted to BB_ID
Connectio (success,

66(74)




process Imp_p2 67(74)

ON,SNIFF

[ l
Multislot ( . /
— connection_ LMP_max
_Packets < _handle) _slot_req (max_slots)
Control

set(now+
super_timeout|
Supervise);

(ves)

(false) (ves)

(46,
transaction_
_collision)

to BB_ID

LMP_not_
_accepted

(Wes)

el

(46,
unsupported_
_value)

to BB_ID

_accepted

(slave) ( :

el

(master)
LMP_maxslot | ~ommand
(max_slots) —yec
to BB ID | enable:=yes;
Multislot_ (success,
_Packets_ connecgtion_handle)

Control

mplqtﬁa R5

LMP_max_ (max_slots)
_slot_req to BB_ID




process Imp_p2

68(74)

[
Read_Tim'yé_

(connection_
_Accuracy

_handle)

set(now+
super_timeout|

Supervise):

(no)

_______________

(vies)

LM P_timiréa\ccuracy_req

set(n

LMP_timin

a Y accuracy_res
(drift,jitter)

ow+super_timeout,
Supervise);

command_
_enable:=no;

| vg_Accuracy_Cqdg
(success,cophection_handlég
via R5

S - tim (47, )
~accura _accepted transaction_
_collision)
else (yes) to BB_ID
_not_agcepted
(47,unsuppopted_value) ON
efse command_ LMP_timing\_[ |(drift,jitter)

| enable:=yes; _accuracy_tgs | [to BB_ID

LMP_timi

ngx\
_accuracy_[&q

to BB_ID

(

\l%
ON>

ON

mplete

)




process Imp_p2
| =
1 Y
1 Ly
1 1
I 1
e }
ON,SNIFF
I |
Paging_ LMP_page/ ,
_Scheme (BD_ADDR) _mode_req\ (paging_scheme)
___________ set(now+
?éj;{)](r)erted super_timeout
A Supervise);
(ro)
(no)
I C)
(ves)
(false)
(y (53,transaction
LMP_not ' _
pt_page_msde accepted _collision)
(Yes) - to BB_ID
(no)
else LMP_
accepted(52)
D (<10)
erss command_ _ LMP_not_ (53,
| enable:=yes; accepted unsupported_
_value)
to BB_ID
-
(Mo) (yes)
LMP_page \_| [(paging_scheme LMP_paged_ (paging_scheme)
_mode_req to BB_ID —fgj‘”—mo &2 to BB_ID
2 |

69(74)




process

Imp_p2

ON,SNIFF

set(now+
super_timeout
Supervise):

[
LMP_page (pag
n paging_
_Scan_moé _scheme)
req |

LMP_
_supervisigh—
timeo|ut

set(now+
super_timeout

Supervise):

_accepted(59)
to BB_ID

(no)

(super_timeout) Supervise<
command_
_enable:=no;
‘disable any 1 _
enabling -+ enabling:=0;
condition ]l |
auth_done
:=no;
encry_mode_|
_done:=no;
OFF

LMP_not_
_accepted

(54,
transaction_
_collision)
to BB_ID

LMP_not_
_accepted

(54,
unsupported_
_value)

to BB_ID

70(74)




process

L N

1 Ly

I 1

I ]

[ ]
(ves)

Imp_p2

OFF
[ |
Create (BD_ADDR,  |LMP_host
Connecti® packet, _connecticn_
— paging_ re
_scheme,
allow_role_
switch) command_
= | enable:=yes;
command ;
= device_type
| enable:=yes; =slave:
device_type Connection\
‘=master; _Request
to BB_ID

LMP_host
_connection
req

<

BEGIN

(BD_ADDR,
ACL)

via R5

71(74)




process

Imp_p2

72(74)

Reject_
_Connecti§a—
Request

(BD_ADDR,
reason)

Accept_ (BD_ADDR,
_Connecti§a— role)
Request

e ____
LMP_host 'to avoid both initiate
_connectic----the connection at the

LMP_not_
_accepted

BEGIN

req |same time
e e e e e
command_
enable:=no;
(MmaGtester) _ :
(slave)
BEGIN OFF
(51,reason)
to BB_ID i
- (slave)
(master)
LMP_slot (slot_offset, LMP_
offset BD_ADDR) _accepted(5D)
— to BB_ID

to BB_ID

LMP_switc t0 BB ID
_req r> -

=)




process

SCO link(s)
must be

first detached
before

ACL link can
be released

disable any b
enabling i
condition I

Imp_p2

ON,SNIFF

Disconne%

(connection_handle,
reason)

command_
_enable:=no;

enabling:=0;

auth_done
=no;

encry_mode_|
_done:=no;

LMP_deta
(reason)
to BB_ID

Imp_termin
to parent

(false)

Disconnect

(exist_SCO)

(<10)

command_
| enable:=yes;

(exist_SCO)
to BB_ID

Disconnecti
_Complete

LMP_
_remove_sco—
link_req
[
(success,

connection_handle,
reason)
via R5

73(74)

(yes)

else

else




process Imp_p2

ON,SNIFF

LMP_use_gémi_

temp_key:=
eMi_permanert;

n

set(how+
super_timeout
Supervise);

LMP_
_accepted(50)
to BB _ID

(ON)

(OFF)

BEGIN,ON,SNIf

F

(slot_offset,
BD_ADDR)

-

oS Joue s
offset

slot_offset2 1 | |
set(now+
super_timeout|
Supervise);

=

Imp_
_terminate

O

nange_current
Alink_key:=yes

Complet

Master_Lin (success,ACL,
_Key_
via R5

semi_permanent)

‘discard it’

iall other

< messages

| consumed
|
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procedure Imp_name_fragment2

D

N:=0;
_______________ ) |
return name traffic | | name_ | |:=name
to name fragment | |_fragment(N) (N+name_offset);
_______________ J
(<0)
N:=N+1,
el
(<0)
name_fragment name_ | [ |:=name
(N):=0; _fragment(N) (N+name_offset);
e m e
____________onename fragment

1(1)




procedure Imp_name_store2

(true)
‘store i | [remote_namé
remote F1N+name_offsefy— :=name_fragment(N);
name i |
N:=N+1;
(<0) N-14 i

! else

i (oo

| 1one time

t-fragment

| incudes at

i most
1 14 bytes

____________

1(1)




procedure Imp_implement2

( |

)

name_length
:=200;

mmmmm— e
name length is
lat most 248 bytes

max_times:=5

auth_value
:=30;

rauthentication waiting

lis not correct

r

auth_timeout

rdinterval, if response
1
1
1
[}
1
}

:=1000;

:=auth_value;
rold_ime | {F0dtime period fr ioid
:=300: T mode, time period to
I 1supervise link loss
e e o o o e e e
L
super_timeouq

ehcryptionl:=ye

isupported features

S~ for local device,
based on LMP M/O option

I
1
i g g g g S S

slot_offsetl
=yes;

=

iming_accuracy
=yes;

switchl:=yes;

1(1)

hold_model
=yes;

sniff_model
=yes;

park_model
=yes;

channel_qualityf
:=yes;

=

SCO_link1
‘=yes;

pging_schemgq
=yes;

e)

[y

power_control]
=yes;

|




procedure Imp_initialization2

pair_done
:=no;

auth_done
:=no;

encry_mode_|
_done:=no;

temp_key
:=$emi_permansg

snd_park_req
:=no;

bark_accepted
:=no;

hange_link_kg
:=no;

je_current_lin
:=no;

(@]

chan

nitially, there is no pairing, no authentication,
---1no encryption mode done,
| semi permanent link key,
ino park req message sent and
i no park mode accepted for slave,
Iflags for change link key and
Ichange current link key.

r.
1

_key

vefsion_informat

=no;

n

-
I
I
1
1
I
1

supported_featu

=no;

-

0
&5 | initially, LMP version, supported features and
name request procedures are not processed yet

.

hame_request
:=no;

I
1
1
I
1
1
1
L=




procedure Imp_initialization2

hold_req:=no;}5

|there is no request accepted
- for hold mode, can't
.automatlcally change

| between DM & DH

r

dccept_DM_DH

I
1
1
I
1
1
1
-

:=no;
command_ [ _ 'only one procedure run
_enable:=no;[ ~Ifor each device
| |_ ___________________
auth_time:=0:- -1 'run times for
“Tauthentication request
| |_ __________________
] Tenabling conditions for next step running:
enabling:=0; |--4 1 start supported features; 2. start pairing;
1 3. start authentication; 4. create link key;
| | 5. start encryption mode regq;
| 6. start encryption key size req;
snd_key:=0; [ }7. start encryption; 8. start setup complete.
- | e e e e  — — — — — — — ——————————
1
-
rev_hold_req] J.'"h'e'tﬁér' sending unit key or combination key,
-=0; )!\ 10r how many times for receiving
i 1LMP_hold_req and LMP_sniff_req
| i 'or how many SCO links exist

rcv_sniff_req
:=0;

=0;

SCO_number|

poyver_flag:=norn

zal-: power status
I for remote device

2(3)







procedure Imp_initialization2

[t i ettt
I

encryption2 supported features
Zno: [~ 7for remote device,

based on LMP M/O option

I
1
[

slot_offset2
:=no;

timing_accuracy

=no;

switch2:=no;

hold_mode2
:=no;

sniff_mode2
:=no;

park_mode2
:=no;

SCO_link2
=no;

pging_schemgq
=no;

channel_quality
:=no;

bower_control?
:=no;

o
N

N
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procedure Imp_features2

D

timing_accuracy

:=yes;

switch2:=yes;

hold_mode2
=yes;

sniff_mode2
=yes;

park_mode2
=yes;

encryption2 | 1Supported features depends on
:=yes; - real implementation, currently
| 1assume all features are supported
g g SR S
slot_offset2
=yes;

(@]

hannel_quality
=yes;

N

SCO_link2
=yes;

=]

Rging_schemgq
=yes;

N

bower_control?

=yes;

p

1(1)




process

Imp_codex

IDEC delete Pro_ID & Pro_flag

dcl LMP_ID, BB_ID PlId;
dcl BD_ADDR, AM_ADDR, AR_ADDR,
PM_ADDR Address_type;
dcl connection_handle Handle_type,
trans_ID Role_type;

dcl Dsniff, Tsniff, sniff_attempt, sniff_timeout,
clock_offset, TB, broadcast_scan_window,
poll_interval, Dsco, Tsco, drift, jitter,
slot_offset, hold_time, super_timeout Duration;
dcl features, op_code, name_offset, name_length,
key_size, DB, NB, data_rate, VersNr, Compld,
SubVersNr, NBC, max_slots Integer;

dcl encr_mode Encryption_mode;

dcl key, rand Key_content;

dcl reason Imp_reason_type,
auth_res Response_content,
name_fragment Name_type,
paging_scheme Paging_mode;

dcl pdu LMP_pdu; N

1(23)







process Imp_codex 2(23)

[ | [ |
LMP_name Afes ;
: LMP_name/req — Imp_send_jid1
'mp—term'@l (name_off% (“ame—Off@: HL%_I\{IP ID {m)
| namewlenqt na rajTén

{
bdulpdullcodg pdu!pdu2!codg _ _JDEC
=1; =2; I Deleted

;I>du!pdul!offset ;I>du!pdu2!offse

—F

=name_offsetf] |=name_offset

pdulpdu2!lengt
Fname_length;

pdu!pdu2!fragment
hame_fragment;

VA

Lmp_Sdu(pdu)
to BB_ID

-







process

Imp_codex

pglul

pdu2

pglull

c
[
(]

p

pdul

1

pdu3

©

pdul

pdu4

pdul2

dul9

pdu5

O,

Q.
[«

N
o

pdu6

pdul3

du21

pdu7

(=X

G,[0,10,010,(C5,

pdu22

pdu8

pdul4d

pdu2

e}
Q.
c
[{e]

(=X

du24

pdulbs

du25

(£ L LR (R (D (o

O,

O,[0,100;
(eX

3(23)

(=X

(2X

(2X

ngum pdu4l gju%
pdu47
B O ®
a a
pdu48
" (=
pdu27 pdu4?2 pdu49 a
T (D ®
T (D @
pdu28 @ pdu43 pdu51
JOIOINO
a e pdu52
O ©
pdu29 pdu44 pdu53
pduz8 ‘liil) <:if:>
OO
©
pdu30 @ pdu45 pdu55 a
®







process

hame_offset:5
pdulpdulloffset;

Imp_codex

o
o

>

padu!pdu2!offsef;

9

hame_offset:

hame_length:3
du!pdu2!length;

ame_fragmentr=
ulpdu2!fragmgnt;

LMP name\es |nhame_length,
(name_offsgt, _|name_fragment)

to LMP_ID

op_code:=
pdu!pdu4!op_codle;

reason:=
fu!pdud!reasoh;

=]

op_code:=
pdu!pdu3lop_codle;

LMP_accepted
(op_code)
to LMP_ID

clock_offset:=

pdulpdub!offset;

LMP_clkoffset_res

4(23)







process Imp_codex

o

reason:=
Hu!pdu7!reaso

=

LMP_deta
(reason)
to LMP_ID

Imp_termin
to parent

key:=
bdu!pdulO'key;

LMP_unit)

trans_ID:=
pdu'pdu8ltrans_|D;

rand:=
bdu!pdu8!rand

rand:=
gdu!pdulllrand;

5(23)

rand:=
bdu!pdu9!rand

LMP_comi\ key

auth_res:=
pdu!pdul2!res

LMP_sres
(auth_res)
to LMP_ID







process Imp_codex

rand:=
ddu!pdul3!randg;

LMP_temp\rand

key_size:=
pdi'pdul6lkey_s|

LMP_encrygption_key_size_req
(key_size)
to LMP_ID

key:=
bdu!pduldlkey;

LMP_temp\key

rand:=
dulpdul?'randg;

ncryption_req

6(23)

encr_mode:=
fu!pdul5!mode;

LMP_stop_eqcryption_req
to LMP_ID







process Imp_codex

LMP_switc
to LMP_ID

req

Dsniff:=
Hu!pdu22!Dsniff;

Tsniff:=
Hulpdu22!Tsni

Bniff_attempt:3
u!pdu22!attempt;

sniff_timeout:
pdu!pdu22!timequt;

o

=5

o

(o}

p

hold_time:=

pdu!pdu20!hold_time;

Q.

p

=]

LMP_hold
(hold_time)
to LMP_ID

trans_ID:=
Ipdu23!trans |

Dsniff:=
fu!pdu23!Dsni

Tsniff:=
Hulpdu23!Tsni

D;

=+

=+

sniff_attempt:3
u!pdu23!attempt;

pd

sniff_timeout:
u!pdu23!timedut;

LMP_sniff xeq

to LMRA_ID

7(23)

trans_ID:=
pdiilpdu2l!trans |ID;

hold_time:=
pdu'pdu21!hold_time;

LMP_hold xeq

LMP_unsnif
to LMP_ID

req







process Imp_codex

LMP_park_]
to LMP_ID

TB:=
hdu!pdu28!TB

NB:=
bdu!pdu28!NB

pdu

pdu

pdu

pdu

DB:=
bdu!pdu26!DB

TB:=
pdulpdu26!TB

NB:=
bdu!pdu26!NB

PM_ADDR:=
pdu26!PM_AL

AR_ADDR:=
pdu26!AR_AL

DR;

DR;

AM_ADDR:=
pdu29!AM_AL

BD_ADDR:=

pdu29!BD_AL

(AM_ADDR,

DR;

DR;

BD_ADDR_req
D_ADDR)

broad
pdu'p

8(23)

du27!scan_wi

tast_scan_wirjJdow:=

LMP_set_
(broadcast_:

to LMP_ID,

pdul

AM_ADDR:=
pdu30!AM_A[

DR;

pdul

PM_ADDR:=
pdu30!PM_AL

DR;

(AM_ADDR,

PM_ADDR_rd
M_ADDR)

_\vindow

o)






process

Imp_codex

P

LMP_incr

bovier rE} to LMP_ID

LMP_decr__
_power_re

to LMP_ID

LMP_max_
_power

to LMP_ID

LMP_min_p
to LMP_ID

)

LMP_auto )
to LMP_ID

-

data_rate:=
pdy!pdu36!data_rpte;

LMP_prefered_
_rate(data_rate

to LMP_ID

9(23)







process Imp_codex
| =

1 I\

1 Ly

1 1

I 1

e }

VersNr:= VersNr:=
pdu!pdu37!Versir; pdu!pdu38!VersNr;
Compld:= Compld:=
pdu!pdu37!Compld; pdu!pdu38!Compld;
SubVersNr:= SubVersNr:=
dulpdu37!SubVefsNr; pdufpdu38!SubVelsNr;
LMP_versi LMP_versi

(VersNr, (VersNr,
S S

features:= poll_interval:5
pdu!pdu40!features; pdu!pdu4llinterval;
LMP_features_res NBC:=
(features) I - h.
to LMP 1D pdu!pdu4l1!NBC;

[=X

p

features:=
Ipdu39lfeatures;

LMP_features_req
(features)

to LMP_ID,

pd

poll_interval:=
u!pdu42linterval;

NBC:=
du!pdu42!NBC;







process Imp_codex 11(23)

trans_ID:= connection_hand|e:= max_slots:=
pdlilpdu43ltrans |ID; pdu!pdu44!handle; pdulpdu45!max_sjots;

connection handle:= LMP_remo SCO_link_req LMP_max_slot
2 (connection_handle) (max_slots)

! I ;
pdu!pdu43!handle; to LMP ID to LMP_ID

Dsco:=
du!pdu43!Dsc

Tsco:=
pdu!pdu43!Tsco;

o
N

LMP_SCONink_req
(trans_ID,
connection/
Dsco,Tsco)

andle,

drift:=
pdu!pdu48!drifi;

jitter:=

max_slots:=
Aadu!pdu48ljittef;

pdulpdu46!max_sjots;

LMP_timin
(drift,jitter)
to LMP_ID,

accuracy_res

LMP_timing\
to LMP_ID

accuracy_req

(max_slots)
to LMP_ID,







process

Imp_codex

trans_|ID:=
pdlilpdu49ltrans |

D;

LMP_setupncomplete
(trans_ID)
to LMP_ID

slot_offset:=
dulpdu52!offsg

=]
ad

BD_ADDR:=
pdu52!BD_ALDR;

c

pd

LMP_slot_
(slot_offset,

LMP_use_s®
to LMP_ID

12(23)

i_permanent_key |LMP_host_

to LMP_ID

nnection_req

pgging_schemef=
pdu!pdu54!paging_s¢heme;

duper_timeout:F
pdu!pdu55!timequt;







process Imp_codex

LMP_accepfed

pdu'pdu3!codg
=3

pdu!pdu3!op_cofle
:=op_code;

LMP_not
(op_code,

pdu!pdu4!codg
=4;

pdg

u!pdudlop_co
:=op_code;

du!pdu4!reasd
:=reason;

He

>

LMP_clkofset_req

pdu!pdu5:=5;

LMP_clkoffget res
(clock_offse

pdu!pdu6!codd
=6,

du!pdu6!offse
=clock_offset

Lmp_Sdu(pdy)
to BB_ID

Lmp_Sdu(pd

to BB_ID

pdulpdu7!reasq

LMP_deta
(reason)

pdu!pdu7!codd
=T,

=]

=reason;

Lmp_Sdu(pdy)
to BB_ID

Imp_termin
to parent

13(23)




|




process Imp_codex 14(23)

LMP_combZkey
(rand)

LMP_unit_}
(key)

pdutpdu8lcodg bdu!pdu9!cods fdulpdul0lcode
=8; =9; :=10;

pdu!pdu8ltrans_|D pdu!pdu9!rand pdu!pdulOlkey
:=trans_|ID; =rand,; =key;

pdu!pdu8!rand
:=rand;

Lmp_Sdu(pd
to BB_ID

Lmp_Sdu(pd
to BB_ID

Lmp_Sdu(pd
to BB_ID

pdulpdulllcodp pdu!pdul2!codpe pdulpdul3!codp
=11, =12, :=13;

pdu!pdull!rang pdulpdul2!req pdu!pdul3!rang
:=rand; :=auth_res; :=rand;

Lmp_Sdu(pdy)
to BB_ID

Lmp_Sdu(pdy)
to BB_ID

Lmp_Sdu(pdy)
to BB_ID




|




process Imp_codex

LMP_temp/key
(key)

pdulpdul4icod
=14,

4%

pdu!pdul4lkey
:=key;

Lmp_Sdu(pd
to BB_ID

pdulpdul?7!cod
=17;

4

pdulpdul7!rand
:=rand;

Lmp_Sdu(pdy)
to BB_ID

fdulpdul5!cod

pdu!pdul5!mode

D

:=15;

:=encr_mode;

Lmp_Sdu(pd
to BB_ID

LMP_stop{encryption_req

pdulpdul8
:=18;

Lmp_Sdu(pd
to BB_ID

p

(=X

tion_key_size req

du!pdul6!cod
:=16;

D

Ipdul6lkey_size
:=key_size;

Lmp_Sdu(pd
to BB_ID

LMP_switeh_|

pdu!pdul9
=19;

Lmp_Sdu(pd
to BB_ID

15(23)







process

Imp_codex

pdulpdu20!cod

:=20;

D

pdd

Ipdu20'hold_t
:=hold_time;

me

Lmp_Sdu(pd
to BB_ID

du!pdu2l!cod
=21;

D

pd

L!pdu21ltrans |

:=trans_ID;

D

pdd

Ipdu21!hold_t
:=hold_time;

me

Lmp_Sdu(pd
to BB_ID

LMP_sniff
(Dsniff, Tsr{(f,
sniff attemptsniff_timeout)

pdulpdu22!cod
1=22;

du!pdu22!Dsn
:=Dsniff;

dulpdu22!Tsn
:=Tsniff;

pdu!pdu22!attempt
Fsniff_attemptj;

pdu!pdu22!timed
Fsniff_timeout

D

i)
=

°
=3

t

c

Lmp_Sdu(p
to BB_ID







process Imp_codex 17(23)

LMP_parkdreq

LMP_sniff_r&q
(trans_1D,Rsniff, Tsniff,
sniff_attempksniff_timeout)

Adu!pdu23!cod pdu!pdu24 pdu!pdu25
:=23; =24, :=25;

pdu!pdu23!trans | |
:=trans_ID;

du!pdu23!Dsniff
:=Dsniff;

du!pdu23!Tsniff
:=Tsniff;

pdu!pdu23lattempt
Fsniff_attempt);

pdulpdu23!timequt
=sniff_timeout

D

D Lmp_Sdu(pdy)

to BB_ID

Lmp_Sdu(pd
to BB_ID

=]

o)

Lmp_Sdu(pdy)
to BB_ID







process

LMP_park
(DB, TB,NRE
PM_ADDR.,AR_ADDR)

Qdu!pdu26!cod
=26,

pdu!pdu26!DB
:=DB;

pdu!pdu26!TB
=TB;

pdu!pdu26!NB
=NB,;

pdu26!PM_ADDR
:=PM_ADDR;

pdu26!AR_ADDR
'=AR_ADDR;

D

d

c

d

c

Lmp_Sdu(pd
to BB_ID

Imp_codex

du!pdu27!cod
=27,

D

pdulpglu27!scan_wir
broadcast_scan_wi

Lmp_Sdu(pd
to BB_ID

pdu

pdu

dow:=
hdow;

D

du!pdu28!cod
1=28;

pdu!pdu28!TH
=TB;

pdulpdu28!NB
=NB,;

Lmp_Sdu(pdy)
to BB_ID

LMP_modif¥ beacon

18(23)

LMP_unp

du!pdu29!cod
:=29;

D

:=AM_ADDR;

'=BD_ADDR;

Lmp_Sdu(pdy)

to BB_ID

3 ’BD_ADDR_req
(AM_ADDRBD_ADDR)

pdu29!AM_ADDR pd

pdu29!BD_ADDR pd

c

[

LMP_unpa# PM_ADDR_rd
(AM _ADDRPM_ADDR)

D

du!pdu30!cod
:=30;

pdu30!AM_ADDDR
'=AM_ADDR;

pdu30!PM_ADDR
:=PM_ADDR;

Lmp_Sdu(pduy)

to BB_ID







process Imp_codex

LMP_incr_gower_req

pdulpdu3l
:=31;

Lmp_Sdu(pd
to BB_ID

LMP_min_gower

pdu!pdu34
=34,

Lmp_Sdu(pd
to BB_ID

LMP_decr{power_req

pdu!pdu32
:=32;

Lmp_Sdu(pd
to BB_ID

LMP_auto(rate

pdu!pdu35
:=35;

Lmp_Sdu(pd
to BB_ID

pdulpdu36!cod

19(23)

LMP_max{power

pdulpdu33
:=33;

Lmp_Sdu(pd
to BB_ID

LMP_prefesfed_rate

14

:=36;

pdulpdu36!data_tate

:=data_rate;

Lmp_Sdu(pd
to BB_ID







process Imp_codex

Compld,Sub\ersNr)

pdulpdu37!cod
=37,

D

pdu!pdu37!VersNr
:=VersNr,

pdulpdu37!Compld
:=Compld;

d SNr

c

pdu37!SubVe
:=SubVersNr;

Lmp_Sdu(pdy)
to BB_ID

(VersNr,
Compld,SubVersNr)

LMP_feat
(features)

fdulpdu38!cod
:=38;

4%
et

du!pdu39!cod
:=39;

pdu!pdu38!VersNr
:=VersNr;

pdu!pdu39lfeatu

:=features;

pdu!pdu38!Compld
:=Compld;

pdu38!SubVersNr
:=SubVersNr;

pdu

Lmp_Sdu(pdy)
to BB_ID

D

20(23)

Lmp_Sdu(pdy)

to BB_ID

LMP_feat
(features)

és_res

du!pdu40!cod
:=40;

4%

u!pdu4O!featu
:=features;

Lmp_Sdu(p

to BB_ID

)







process

Imp_codex

LMP_qualipy” of service
(poll_intervg],NBC)

LMP_quali

du'pdu4l!cod
=41,

14

du!pdu42!cod
=42,

D

Pd

u!pdudllinter

=poll_interval

al u!pdu42linteryal

=poll_interval

Pd

dulpdu41INBC
:=NBC;

dulpdu42!NBC
:=NBC;

f

\
Ay

Lmp_Sdu(p
to BB_ID

) Lmp_Sdu(pdy)

to BB_ID

LMP_remgve_SCO_link_req
(connectiol_handle)

y_of_service_req
(poll_interval,NBC)

LMP_SCO k
(trans_ID,

connection =
Dsco,Tsco)

21(23)

du!pdu43!cod
=43,

D

pd

L!pdu43!trans |
:=trans_ID;

D

pdu!pdu43!hand
:=connection_han

le
dle;

du!pdu43!Dsc|
:=Dsco;

[®]

du!pdu43!Tsc
:=Tsco;

H

O

Lmp_Sdu(p

< ON > to BB_ID

| L

pdu!pdud4icode pdulpdu45!codp
=44; :=45;
pdulpdu44!handle pdy!'pdu45!max_dlots
:=cpnnection_handle; :=max_slots;
Lmp_Sdu(pdy) Lmp_Sdu(pdy)

to BB_ID

to BB_ID

)

LMP_max slot _
(max_slots







process

pdu!pdu49ltrans |

pdulpdu46!cod
=46,

D

pdy!pdu4d6!max_glots

:=max_slots;

Lmp_Sdu(pdy)
to BB_ID

LMP_setup/complete

pdulpdu49lcod
:=49;

4%

D

:=trans_ID;

Lmp_Sdu(pdy)
to BB_ID

Imp_codex

LMP_timing” accuracy_res

D

pdu!pdu4?7 pdulpdu48licod
=47, =48,

Lmp_Sdu(pdy) bdu!pdu48!drift
=drift;

to BB_ID

du!pdu48ljitte)
=jitter;

Lmp_Sdu(pdy)
to BB_ID

LMP_use &emi_permanent_key

pdu!pdu50
:=50;

Lmp_Sdu(pdy)
to BB_ID

22(23)







process Imp_codex

LMP_host{connection_req

pdulpdu51
:=51;

Lmp_Sdu(pd
to BB_ID

pdulpdu54!cod
:=54;

4

Ipdu54!paging_sgheme
paging_schenie;

Lmp_Sdu(pdy)
to BB_ID

pdu!pdu52!cod
:=52;

dulpdu52!offse
:=slot_offset;

pdulpdu52!BD_AIDDR
:=BD_ADDR;

D

9
—

Lmp_Sdu(pd
to BB_ID

(super_timsgut)

pdu!pdu55!cod
:=55;

D

pdu!pdu55!timequt
:Fsuper_timeout;

Lmp_Sdu(pdy)
to BB_ID

pdulpdu53!cod
:=53;

D

pdulpdu53!paging_s

=paging_schenm

Lmp_Sdu(pd
to BB_ID
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|




tosco

block sco

P13

(sig_sco)]

[(sig_Zsco)

dumy_sco

1(1)







process dumy_sco

dcl
h_type, voice integer;

voice_sampfe HV1 HV?2 HV3 DV
(h_type,voleg)

voice_sample 4y, HV2 HV3 DV
(h_type,voic via tosco via tosco via tosco via tosco
via tosco

)

)

)

OO

=) (=) )

1(1)







tohci

user_input

block hci

B

b e j from_env
o1 \ﬁ (user_hCi)]

(sig_hci)] dumy_hci

[(sig_thi)

1(2)







process dumy_hci

DCL
addr Address_type;

i

BB_EvntP<

—
)

com listendpage ‘process
via tohci via tohci event’
k k J
D> N
I I
gi stop_ing xReset
B%aCreate_Connection BB_Inquiry BB_Inquiry Xgancel BB_Reset
(addn) via tohci via tohci via tohci
via tohci
I< k

1(1)
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USE sig_type_def; Iﬁ

package bb_package

bb_block

ACL_prc
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\1_(sig_2hci)J /JﬂBB_Return__lD, i(sig_Zsco)J \1_(sig_2 €0y, | 2ty _error,J
Ghdi G_IM™-"8%d | Glecap | Gl
(sig_hci)] BB_Create_Co;%(ici'ggB}o)] (sig_l2¢cabiigc&ouSHald_mode_on,
block type bb block BB_Return_ID, | [ (sig_2sco) (sig/A1bkspfl_mode_on, sniff_y
yp - bb_create id [(sig Bl p)InCIE}PPB%W%FJ(aCh
Fooomoos N [(sig_zhci)] - -
: A
L e ) [Ianp_ Sdu][me_Sdu]
hci_bb |2cap2acl
Imp2acl
. . Lmp_Sdu, hold_mode_on,
[(Slg_hu)] BP_parkModeOn, BB_parkMod
sniff_mode_on, sniff_mode_off,
|:|2Cap_sdu] BB_DetaCh
I _Imp)]
m

bb_controlle

DAC, GIAC, DIAC, NULL,
POLL, FHS

|

POLL, FHS, bb_addtab,

DAC, GIAC, DIAC, NULL,
bb_deltab, amimaster

bb_controller
_prc

GBcap Glmp/[

b controlle
%phy >

BB_Create_Con

3

1

ACL_timeout,

BB_parkModeOn,

BB_Detach

[(sig_sco)]

Gsco
bb_phy(1,1)

[real_slot]

C . .
received_something] bb_terminatg,

b_send_ID,
BB_parkModeOff, b_send TBZ

DM1, DH1, DM3, DH3, DM5, DH5,
ff

M1, DH1, DM3, DH3, DM5, DH5,
AUX1/DV, POLL,NULL

|

phy_acl

AUX1, DV, POLL,NULL,
BB_parkModeOn, BB_parkModeO

bb_phy prc

pOAf,




Grf

real_slot]

real_slot]



BB_Return_ID; (sig_2hci)] (sig_2l20ap)]

(sig_2lmp),LMP_error]

G_ImPP-creatgsic; Gl2ca GIm
BB_Create_Co esit;igh]:i)] (sig_IZCap)] (sig_lmp)]
process type bb_controller_prc 1(25)
A
Timer

Tpagescan, Tw_page_scan, pageTO, pagerespTO,
Tw_inquiry_scan, Tinquiryscan, inquiryTO, inqrespTO,
Trand, newconnectionTO,

T_slot, T125ms;

DCL

ival, isval, irval, tisval,

pval, psval, prval, tpsval,

ncTOval, cal Duration;

DCL N
i, trigger_threshold, prev_st, Npage,

n_page, new, fhs_am, phase, hh Integer;

DCL

device_type role;

DCL

opt_scanpage, first_visit, more_ACLs boolean;
DCL

co_id, ii Pid;

DCL

addr Address_type;

DCL

am_tab AM_array;

DCL

bt_device bt_entity;
DCL

Imp_pid, I2cap_pid Pid;

DCL
ingLnth Duration;
DCL

LAP allen_type;

received_something,
IACL_timeout,
BB_parkModeOn,
BB_parkModeOff,
BB_Detach

Gacl
K—

bb_terminate,
must_tx,
bb_send_ID,
bb_send_ID2

[DAC, GIAC, DIAC, NULL,
POLL, FHS
Gphy

DAC, GIAC, DIAC, NULL,
POLL, FHS, bb_addtab,

|
1



I_bb_deltab, amimaster J



process type bb_controller_prc

activate |
_receiv

allocate |
_AM_ADDR

changeZ
master |
channel
changeZ_L
master |
clock

clear_amk
_array

check_
_ACls

clear_Dbt]
_array

find_Pid| |
_index

imple_
mentati

initialize

RANDO

save_imB

select_

_next_h

select_
_scan_

terminat|

ACL

—frequericy

2(25)




process type bb_controller_prc

nplementatioH

initialize

STANDBY

Tpagesca|< Iisten4pag<

Tinquirysc<

Trand <

|}

via Gphy

_SCAN

prev_st:=0

PAGE_SCAN

amimaster(talse) ( INQUIRY_ )

RESET Sg'ce;rf— JET(Now+irval
(Tpagescan) frequency ingrespTO)
select_ SET(Now+isval, [ INQUIRY_
_scan_ TWv_inquiry_scah) \ RESPONS
frequency |
SET(Now+psvdl, first_visit
Tw_page_scar]) :=TRUE;
device_type prev_st:=0
= slave; -

3(25)







process type bb_controller_prc

{(pkt_type,
(add'lr SR_Mode, ---
1 PS_Mode,
| Clk_offset)
| 'EvntCode:=
to bb_phy i £mnd_Status;
i
___________ . !
—1- Notin BB, | ! |BB_EvntPk
npage=lil puther - PXvia Ghei
___________ 1
| i
SET(NOW+0.000625, i
T_slot
_slot) R i
| i (true)
SET(NOW+pval, |[DIAC I |[GIAC
pageTO) to bb_phy I |to bb_phy
| l S
|
device_type L] ival:=ingLnth;
= master; ’

allocate_

| AM_ADDR

PAGE

$ET(Now+ival

inquiryTO)

prev_st:=0

INQUIRY

|
I (LAP, ingLnth,

'NumRsp)

I
1 (EvntCode,ParmLnth,
'CmndStat,CmndOC)

4(25)







process type bb_controller_prc

5(25)
:rAII signals recevied on this
ipage are considered unexpected
1and were added to complete
1 the protocol during verification
1to remove implicit consumption
| of these signals. A real
limplementation does not need
Ithis becuase these signals
1cannot occur while in this state.

STANDBY
|

GIAC

DIAC <

k

k
<

[

'ignore’

STANDBY







process type bb_controller_prc

PAGE_SCAN
Tw_page_éam DAC <

SET(NOW+tpsval._
Tpagescan)

TRUE

TRUE

DAC
to bb_phy

‘ STANDBY ’ PAGE_SCAN) activate_
_receiver
RESET

—~

Tw_page_scal

)

pagerespTO)

SET(Now+prva|

T125ms)

$ET(Now+1.25

SLAVE_
RESPONS

6(25)







process type bb_controller_prc

GIAC < DIAC <

%l

'ignore’

PAGE_SCAN

7(25)
:rAII signals recevied on this
ipage are considered unexpected
1and were added to complete
1 the protocol during verification
1to remove implicit consumption
| of these signals. A real
limplementation does not need
Ithis becuase these signals
1cannot occur while in this state.







process type bb_controller_prc

1
1
| lin FHS
1
1
1

______________

Added 5/3/2000
Use to associate
SDL Pids across
SDL Blocks.

Should use BD_ADDR, noti
AM_ADDR.

SLAVE

RESPONS

FHSUhs_mﬁZ

pagerespT<

DAC
to bb_phy

Tw_page_sca

SEHNOWHps%L
)

select_
_next_hop

-Jnew:=fhs_am;

GAGE_SCA@

SET(NOW+1.25%,
T125ms)

ACL_entity

co_id
:=offspring;

IAM_ADDR:=ne

t_device(add
IACL:=co_id;

bb_create |
via G_Im

(fhs_am,co_id)

bb_addtab(aqdr,new,co_id)

SLAVE_
RESPONS

change2_
master_
channel

change2_
master_
clock

SHT(Now+ncTOval,
ngwconnectionTO)

RESET
(pagerespTO),

RESET
(T125ms)

CONNECTIO

8(25)







process type bb_controller_prc

SLAVE_
RESPONSE

9(25)
:rAII signals recevied on this
ipage are considered unexpected
1and were added to complete
1 the protocol during verification
1to remove implicit consumption
| of these signals. A real
limplementation does not need
Ithis becuase these signals
1cannot occur while in this state.

DIAC <i

'ignore’

SLAVE_
RESPONS

/N







process type bb_controller_prc 10(25)

{CONNECTIOI

Tpagescal< Iisten4pag< Tinquirysc< Trand <

RESET ’fre; asmany|  4ET(Nowirval
(Tpagescan) bossible’ ingrespTO)

—— | )

select_ select_ <7|NQUIRY_$

_scan_ _scan_ RESPONS
frequency frequency
SET(Now+psvgl, $ET(Now+isval,
Tw_page_scar]) TW_inquiry_scah)

device_type
= slave;

| |}

amimaster(false) ( INQUIRY _ )

prev_st:=1

via Gphy _SCAN

prev_st:=1

PAGE_SCAN







process type bb_controller_prc

BB_Create | (Pkt_type,
_Connecti§a---4PSR_Mode,
addr 1PS_mode,

| Clk_Offset)

to bb_phy

n_page:=1,
(t
| (false)
SET(NOW+0.000625|GIAC DIAC
T_slot) to bb_phy to bb_phy
SET(NOW+pval, ival:=
pageTO) ingLnth;
device_type BET(Now-+ival
= master; inquiryTO)
prev_st:=0

allocate_
_AM_ADDR

PAGE

INQUIRY

-
I (LAP,ingLnth,

'NumRsp)

11(25)







process type bb_controller_prc

r ™ | Added 5/3/2000
i i r1Used to Associate
Lo ] i 1SDL Pids across
| 1SDL BLock
| 'boundries.
{CONNECTIOI *." finlpbinbrinbyinhyiiyisiat
l ]
! 1
| [ ! I i |
! ; ; I |l2cap_Ret Ib|Imp_Retury/1D
newconne@nTOrecelved_{neth|ng A (IZszp_ o d;‘i—,s. (Impp_ i) <
1 — 1 —
i !
1
1 B R
i |bb_send_i | |bb_send_i
d > |ob_tetum Isender) 1 (I2€ap_pﬁi§ L-(Im_p_pid)_>
slpve — to co_id to co_id
master \|/ \|/
terminate_ terminate_
“ACL “ACL ><CONNECTIO>I ><CONNECTIO>I
prev_st:=1 prev_st:=lagtivegiewconnectionTO)

SET(NOW-+psva,
d

['w_page_scar) n_page:=0;

RESET(new_| | FALSE

connectionTO

L |

—

PAGE SCANPET(NOW+0.000
- T_slot)

32§<ZONNECTIO)\I

SET(NOW+pva|
pageTO)

PAGE

12(25)







process type bb_controller_prc

I

1
{CONNECTION 4{10.8}

1

e e =

BB_Reset<_>-- BB_Detac<

—

STANDBY

___________________ 1
1
1

notify bb_phy to delete
from its database :

find_Pid_
_index

ACL_time:<_ -1{10.11}Tsupervision

bb_deltab
(addr,

t_device(addn
IACL:=NULL;

bt_device(addr)!AM_ADDR,
NULL)
to bb_phy

mmmmm e mmmmmm e
1delete from

Ibb_controller database

L

TRUE

am_tab | |(addr)!
(bt_device AM_ADDR):=-1;
|delete from

1bb_controller database

fmm— e mmmmm e mmm—— =
I

Return TRUE if more ACL

check_ACLS||-- connections exist, FALSE

| otherwise.
S

FALSE

><CONNECTIO>\I

< STANDBY >

13(25)







process type bb_controller_prc

undefined signal to
icoordinate parking of
| device.

r
I

find_addr_
_given_pidl
X |
bt_device(add) _ j remove AM_ADDR
! = ! -
- R
Fmmmmmmmmmmm e
) }Record Park Member
I*M_ADDR:=pm; !Address
g g

“TAddress

T
! I
S,

find_add

_given_

dl

14(25)







process type bb_controller_prc

{CONNECTIOI

15(25)
:rAII signals recevied on this
ipage are considered unexpected
1and were added to complete
1 the protocol during verification
1to remove implicit consumption
1 of these signals. A real
limplementation does not need
Ithis becuase these signals
1cannot occur while in this state.

GIAC

DIAC <

k

/N

[

'ignore’

{CONNECTIOI







process type bb_controller_prc

PAGE

1

must set AM_ADDR| _ [FHS(new)
(i.e. value for "new");  [to bb_phy
________________ J |
SET(NOW+prva
pagerespTO)

MASTER_
RESPONS

16(25)
I |
pageTO < T_slot <
RESET DAC
(T_slot) to bb_phy
I, _ ET(NOW+0.000625,
T_slot)
n_page
'=n_page+1,;
age=Npa
TRUE
FALSE (mmmmmm e
-0 1 switch
n_page:=0; "iA/Btrain

PAGE







process type bb_controller_prc

PAGE

GIAC < DIAC <

%l

'ignore’

PAGE

17(25)
:rAII signals recevied on this
ipage are considered unexpected
1and were added to complete
1 the protocol during verification
1to remove implicit consumption
1 of these signals. A real
limplementation does not need
Ithis becuase these signals
1cannot occur while in this state.







process type bb_controller_prc

! Ly MASTER_
! ' RESPONS
e }
___________ g I |
no_response |- T_slot < DAC < pagerespT<
““““““ S | |
_______________ -
set AM_ADDR i |[FHS(new) . 'EvntCode:=
(i.e. value in "new") ™ " to bb_phy ACL_entity Cmnd_Status;|
““““““““ ] | |
SET(NOW+0.000625 co_id ‘CmndStat:=
T_slot) :=offspring;

)

MASTER_ t_device(addn
RESPONSE| !AM_ADDR:=ne};

SET(NOW+ncTOpal,
ngwconnectionTO)

RESET
(T_slot)

RESET
(pageTO)

RESET
(pagerespTO)

{CONNECTIOI

IACL:=co_id;

t’u_device(addr

LMP_error >

must_tx

to offspring> <

bb_addtabtaddr,
new,co_id)
to bb _ph

change2_
master_
channel

change2_
master_
clock

pgerspTOerr;’_)\:but in HCI

BB_EvntPk i
via Ghci

)

I
JNotin BB,

1 (EvntCode,
siParmLnth,
| CmndStat,
1CmndOC)

1 These signals
imay be the same,
1S0 one might be

i removed.

18(25)







process type bb_controller_prc

MASTER_
RESPONS
GIAC <i DIAC <i

%l

'ignore’

MASTER_
RESPONS

19(25)
:rAII signals recevied on this
ipage are considered unexpected
1and were added to complete
1 the protocol during verification
1to remove implicit consumption
1 of these signals. A real
limplementation does not need
Ithis becuase these signals
1cannot occur while in this state.







process type bb_controller_prc

20(25)

(EvntCode,
--+ParmLnth,
1Inq_Status,
{Num_Rspns)

[

]
I

FALSE

< STANDBY> ><ZONNECTIO>I

| _i\\
i Ly
1 1
1 1
e }
|(EvntCode,
INQUIRY r4ParmLnth,
i 1CmndOC,
| 1o dCat o)
fmmmmmmmmmem [ I | e 22,
: lot EHS(fh BB Inquir : . inTO
:rc slo (fhs_an) Cancel & ! inquiry
— 1
| I —— | :
| : [T T
! 'EvntCode:= | !Notin BB, 'EvntCode:=
ETX GIAC CmndCmplete]” J:but HCI i |ing_Cmplete;]
N b |
T A
' ; BB_EvntPk 1 |BB_EvntPk
ilnqwry via Ghci " via Ghci
| I ——
Cos]  Bxiac perinentFHS T
1 IngResulty [ ~71parameters and send
: ithem up to Link Manager.
e e e
___________ ] (o mmmmem
Notin BB, || [BB_EvntPky _ !(EvntCode,
butin HCI {7 ¥¥|via Ghi :Egﬂ%‘éhé
___________ ) 1BD_ )
i 'PSP_Mode,
Tismaybe | | — {PS_Mode,
done using save_info :gﬁ(\’%?fss’t
the previous 1 | Clk_Offset)
signal i
i Fommm]mmmm- ---
i Continue sending
I Inquiry Packets
| I [ ——

‘ INQUIRY ’







process type bb_controller_prc

INQUIRY
[

21(25)
:rAII signals recevied on this
ipage are considered unexpected
1and were added to complete
1 the protocol during verification
1to remove implicit consumption
1 of these signals. A real
limplementation does not need
Ithis becuase these signals
1cannot occur while in this state.

GIAC

DIAC <

k

/N

[

'ignore’

INQUIRY







process type bb_controller_prc

(Tw_inquiry_scg

INQUIRY_
_SCAN
|

nyT|

W_inquiry_scg

GIAC DIAC TW—i“q“ir><
_scan
FHS(0) FHS(0) SET(Nows+tisval,
to bb_phy to bb_phy Tinquiryscan)
RESET RESET

p L

TRUE

FALSE

[da)

ET(Now+irval
ingrespTO)

ET(Now+irval

ingrespTO)

( STANDBY) >€ZONNECTIO>I

INQUIRY_ INQUIRY_
RESPONS RESPONS

22(25)







process type bb_controller_prc 23(25)

| _i\ rey o -y - - - -=="T- T T T ===
Ly 1All signals recevied on this
i ipage are considered unexpected
Lo ] 1and were added to complete

1 the protocol during verification
1to remove implicit consumption
1 of these signals. A real
limplementation does not need
Ithis becuase these signals
1cannot occur while in this state.

INQUIRY_
_SCAN

'ignore’

INQUIRY
_SCAN







process type bb_controller_prc

24(25)
| =
1 I\
1 Ly
1 1
1 1
e }
INQUIRY _
RESPONS
| mmm e mmmm e [ |
1Need resolution on this )
r4random function on whether GIAC DIAC ingrespT
i 1FHS is sent before entering
i linquiry_response or only sent |
i 'after RAND slots have passed. -
e SET(NOW-+tisval,
FALSE Tinquiryscan)
TRUE
FHS(0)
RANDOM
to bb_ph
| _T y FALSE
RESET phase }< b
(ingrespTO) —phase+1 STANDBY CONNECTIO
_______________ ] | |
implement optional}  $ET(NOW-+cal, RESET
page scan {10.7.4} Trand) (ingrespTO)
_______________ J 1
1
i |
I first_visit
=FALSE
TRUE
FALSE |
Siﬁ— SET(NOW+isv4|,
frequency TN—'nqli'llry—SCM)
SET(NOW+tpsvhl, first_visit
Tpagescan) :=TRUE ”éQUlRY—SCA)w

PAGE_SCAN

E
STANDBY

FALSE

)1CONNECTIO’\I







process type bb_controller_prc

INQUIRY _
RESPONSE

'ignore’

INQUIRY_
RESPONSE

25(25)
:rAII signals recevied on this
ipage are considered unexpected
1and were added to complete
1 the protocol during verification
1to remove implicit consumption
1 of these signals. A real
limplementation does not need
Ithis becuase these signals
1cannot occur while in this state.







procedure activate_receiver

1(1)







procedure allocate. AM_ADDR 1(2)

| =

: ly DCL

i ! k integer;
oo ]

FALSE

I
ki=k+1: am_tab(k):=k:L------—l-______1Mark entry as used

L |

o mm e mmmmmmm e
_ ymust PARK a device or
I close a connection

4

new:=k; none to allocat







procedure change2master_channel

1(1)







procedure change2master_clock

D

®

1(1)







procedure clear_am_array

iii:=0;

<>

frue

am_tab(iii)
==1;

iii:=iii+1;

L 1

DCL
iii Integer;

false

1(1)







procedure check ACLs 1(2)

| =

: ly DCL

i ! h integer;
oo ]

|mmmmmm e
more_ACLs | Search assumes BD_ADDR is an integer
:=FALSE; I between [0 and 10).
| e o e o o o o e e e e e e e e -
fmmm e
h:=0: i Currently only checks for Active ACL
- Imembers

FALSE

FALSE
—had - more_ACLs
h:=h+1; =TRUE;
L 1] L N

Y







procedure clear_bt_array

bt _device(add
IACL:=NULL;

h:=h+1;

DCL
h integer;

FALSE

1(1)







procedure find_Pid_index

C

)

ii:==sender;

hh:=0;

addr:=hh;

FA

FALSE

hh:=hh+1;

I

1(1)







procedure implementation

C

1(1)

fmmmmmmmmm— e
Npage:=128;|--1R1 {10.6.3 & Table 10.1}
| e e e
opt_scanpagd i variable for determining support
:=FALSE; :?I§$g§ scan following inquiry scan
| R
| m e
ival:=2: -)r-; ival = inquiryTO value;
" 1 1isval = Tw_inquiry_scan value;
L
| |
[}
1
isval:=1.28; |-
| l______f____ __________________
irval:=1.7: _>r_; irval = inquiry response TO value;
© T[4 Misval = T inquiry scan value;
P
| |
[}
1
tisval:=2.56; |2
| R
pval:i=2; _>r_; pval = page TO value;
T 1 |psval = Tw_page_scan value;
L
| |
[}
1
psval:=0.01; | -
| {prval = pageresp TO val;
.—a. [y Jprval = pagerespTO val;
prval:=3; >,f Itpsval = Tpagescan val,
L
| |
[}
1
tpsval:=1.28; | 2
I
ncToval:=4; |--4ncTOval = newconnectionTO val;
I
e e o o o e e e e e e e e







procedure initialize 1(2)

i:=0;

trigger__ | |
threshold=1: iCorreIator (10.6.2)

ET(N°W+tisva|-'--iAdded, missing in specification

Tinquiryscan)| |

[ds)

SET(Now+tpsval, jAdded, missing in specification
Tpagescan) 1{10.6.2}
g g g g S S g S
N
new:=1 |--dinitial AM_ADDR to be used
I
g g g SR S,

glear_bt_array

ear_am_arrg

O







procedure RANDOM

rand:=3 |--

cal:=

and*0.000625;

DCL
rand Duration;

fmmmm e
ineed to select a number

“Ibetween 0 and 1023 {10.7.4}

1(1)







procedure save_info

1(1)







procedure select_next_hop

D

1(1)







procedure select_scan_frequency

D

®

1(1)







procedure terminate_ ACL

1(1)

am_tab | |(addr)!
(bt_device AM_ADDR):=-1;
ljt_device(addr)!
AM_ADDR:=-1;3
|
| oo
t_device(addr_>'L_} Return database to NULL
IACL:=NULL;|“ I(i.e. no ACL process)
g i
I mm e e
bb—dﬁlt"’}_bl_ d_r,__: Nedd to update bb_phy database to remove
Poe\é)vt') Uh ) ! ACL process/AM_ADDR association
[







procedure find_addr_given_pidl

1(1)

n the range [0,10)

i
!
b e

ii:==sender;
hh:=0;
FALSE
hh:=hh+1;
L |

addr:=hh;

FA







DAC, GIAC, DIAC, NULL/N (sig_. 2500) DM1, DH1, DM3, DH3, DM5, DH5,
POLL, FHS AUX1, DV, POLL,NULL
Gb Gadl
{DAC GIAC, DIAC, NULL (sig_ sco) {DMl, DH1, DM3, DH3, DM5, DH5,
POLL_EHS bbaddtab; AUX1 DV _POLLNULL.
process t)lﬁg_%tabw rﬁ?ger J [BB_parkModeOn,_Bt?lmrkModeOff
r======== Y
1 I\
I Ly
1 1
1 1
e }
DCL
what pckt_new; AM_AD[ R_
DCL _in_use
ac ac_types;
DCL -
data slot; determing
DCL i i
new_fhs fhs_payload; —active lentity
DCL
new_df data_format; :
Dol find_adc
in_use boolean; —_gwen d
DCL
device_type role; init mail
DCL — r-
bt_device bt_entity; _phy
DCL
co_id, ii Pid;
DCL
fhs_am, hh, j Integer;
DCL
addr Address_type;

Grf

real_slot]

real_slot]






process type bb_phy prc

DAC

ID_pckt

-

init_main_
_phy

non_ID_pckt

ac:=what!
ID_pckt

GIAC

DIAC

DAC

to bb_cont&er

GIAC
to bb_controher

DIAC

)

data:=what!
non_ID_pckt

to bb_conﬁ}er

r
I
1

else = DAC,
GIAC, or DIAC

1
1
| E R ———

AM_ADDR_
_in_use

<>

TRUE

ew_fhs:=data
payload!fhsp

hs_am:=new |
fhs!AM_ADDR;
FALSE T |_
- , FHS(fhs_a
discard to bb_conﬁ}er

)

)

o ) (o)







process type bb_phy prc 3(10)

R
1 Might be able

Ito remove this

r
I
1
1
I
1
1
1
1
1
1
I
1
1
I

Theader! Typ
POLL FHS HV1 HV2 HV3
NULL
FHS(data!
NULL POLL HV2 HV3
to co_id > to co_id > L'Pay'oéd!fh%'\"-a?é]%@%o > via Gsco > via Gsco >
=i ) ) )
( open ) ( open ) ( open ) ( open ) ( open )
DH1 DMs DH3 DM5 DHS
DH1 DM3 DH3 DM5 DH5
to co_id to co_id to co_id to co_id to co_id

)

i N J J S
catgﬁ};g.‘j,g;!d; ( open ) ( open ) ( open ) ( open ) ( open )

AUXT DV
DMI(new_ DV via Gsco AUX1
to co_id to co_id

DV
( open ) to co_id > ( open )

open

03







process

type bb_phy prc

-
slave can have only 1

one entity (i.e. active, r=-

sniff, or parked.) Jl

true
fals
determine_ 'ignore
| active_entity message’

5 =

4(10)







process type bb_phy prc

5(10)

FHS(fhs_a@

DMl(new@

DH1 <

neyw_fhs!AM_ADDR

:=fhs_am;

datalpayload
:=empty:0;

datalpayload
‘=empty:0;

datalpayload
:=df:new_df;

Hata!payload:
fhsp:new_fhs;

data'header

| Type:=NULL]

data'header
| Type:=POLL|

data'header
I_Type:=DM1;

data'header
|_Type:=DH1;

datalheader!_Type
=FHS;

datalaccess_cofle
:=DAC;

data'header!
AM_ADDR:=0

atalheader!'HEC
=true;

what:=non__
| ID_pckt:data

[oX

real_slot(whs
via Grf

k

datalaccess_cofle

:=CAC;

find_addr_
_given_pid

data'header!
AM_ADDR

:=bt_device(addr)!

AM_ADDR;

ata'header!HEC
=true;

what:=non_
| ID_pckt:data

o

real_slot(whs
via Grf







process type bb_phy prc

6(10)

HV1 <

HV2 <

HV3 <

DV

AUX1 <

<

datalheader

data'header

datalheader

datalheader

datalheader

datalheader
IAM_ADDR

IAM_ADDR,;

:=bt_device(addr)

ata'header'HEC
=true;

what:=non__
| ID_pckt:data

(o}

real_slot(whs
via Grf

I_Type:=HV1, I_Type:=HV2; I_Type:=HV3; I_Type:=DV;| | Type:=AUX1{
k k k k J
|\ N N
datalaccess_cofle
:=CAC;
find_addr_
_given_pid







process type bb_phy prc

DM3 <

DH3 <

DM5 <

DH5 <

datalheader
| Type:=DM3]

data'header
|_Type:=DH3;

data'header
| Type:=DM5;

datalheader
I_Type:=DH5

k

k

k

N

datalaccess_cofle
:=CAC;

find_addr_
_given_pid

~

datalheader
IAM_ADDR

:=bt_device(addr)
IAM_ADDR;

ata'header'HEC
=true;

what:=non__
| ID_pckt:data

(o}

real_slot(whs
via Grf

7(10)







process type bb_phy prc

real_slot(whs
via Grf

what:=ID_ what:=ID_ what:=ID_
_pckt:GIAC; _pckt:DIAC; _pckt:DAC;
k I< J

8(10)







process type bb_phy prc

DCL

a Integer;
DCL

b Pid;
DCL

tf boolean;

9(10)

Signals on this page are not

1 part of the specification, but

| are implementation signals to

| exchange information amoung
|processes. These may be replaced
1if another method is found within
Ithe SDL.

bb_addtab
(addr,a,b)

bb_deltab
(addr,a,b)

amimaster(tf)

IAM_ADDR:=a

tii_device(addr

t_device(addr

IAM_ADDR:=-1;

IACL:=b

t‘}t_device(addr

t_device(add
IACL:=null;

false
true
device_type device_type
‘=master; :=slave;

)

)

|} |}







process type bb_phy prc

.undeflned signals to
icoordinate parking&
.unparklng of device.

DCL

pm, ar, am Integea

find_addr_
_given_pid

bt_device(addr) |

bt _device(addr

IRM_ADDR:=ph; 1

’

BB_parkModeOff

(am)

find_addr_
_given_pid

IAM_ADDR:=ar]

t_device(add

' 1Record Park [

' Member AddresdPM_ADDR:=-

t_device(addn

' | Record Access |

t_device(addr

-1 Request AddresshR_ADDR:=-1;" !

)

OPEN

'Remove Park
'Member Address

' jRemove Access
' Request Address

10(10)







procedure AM_ADDR_in_use

I but then, this is not to be standardized.
gy g g g g g Sy S S

| datalheader!AM_ADDR;

false
true
addr:=
addr+1,;
L 1
______________ . R ———
- i _| in_use in_use _ JAM_ADDR not
AM_ADDRInuser-4 - _rrUE; =FALSE; [~ Tinuse
______________ J e
___________ -
: ' co_id:=
return Pid bt Pevice(addr)!ACL;
___________ }

1(1)







procedure determine_active_entity

Is there a
parked
entity?

i Determines which entity to send

ito. If there exists an enity with
1an AM_ADDR assigned, then send to

{it. If there exists
jtoit.

______________

false

a parked entity, send

false
et
co_id:=null --Jreturn null Pid
b e
| i
1N0 connection
1 -----exists (i.e. either
! 1active, sniff, or parked)
S
R
| JIs it the global
'AM_ADDR?

co_id:=

__flevice(addr)!A

ireturn Pid of

1 active or parked

entity

1
1
| E R .

1(1)







procedure find_addr_given_pid

1(1)

n the range [0,10)

i
!
b e

ii:==sender;
hh:=0;
FALSE
hh:=hh+1;
L |

addr:=hh;

FA







procedure init_main_phy

bt _device(add
IACL:=NULL;

h:=h+1;

DCL
h integer;

FALSE

1(1)







I20ap_SduJ

Gl2¢cap
I2cap_Sdu]

me_SduJ
Gl

Lmp_Sdu, hold_mode_on,

T

BB_Detach
r I
I Ly
1 1
I 1
e J
DCL DCL Timer
rc_yet Boolean; || dfph data_format; Tsupervision,
Tsniff, Nsniff,
received_somgthing, g%?_TO;
égl__ﬁgmll\e/looué’eom supervisionTO Duration;
BB_parkModegOff,
BB_Detach
Gbb dcl DCL
pdu LMP_pdu; am, pm, ar Intege
< 7] dcl
bb_tgrminate, pdu2 L2CAP_pdu;
must| tx,
bb_send _id,
bb_sénd_id2
acl rhese Process IDs are used for~
Imp_pid, |communicating across SDL
I2cap_pid, iblocks and packages.

process type ACL_prc

sniff_mode._on, sniff_mode

bb_controller PID;

L

impl_AQ

I2_code|

_ph LIM_code| |
Nph

init_ACL

DM1, DH1, DM3, DH3, DM5, DH5,
AUX1, DV, POLL,NULL

DM1, DH1, DM3, DH3, DM5, DH5,
AUX1, DV, POLL,NULL,
BB_parkModeOn, BB_parkModeOff







process type ACL_prc

SET(N

@

impl_ACL

init_ACL

OW+supervis
Tsupervision)

f
L
|

r———-4---

-imust_tx < -Tsupervisi<
POLL ACL_timeo
via Gphy to bb_controHer

2(11)

TRUE
A ] neceived_soxgething
P to bb_controHer
i
T TEEE ST TS | :
receiving anything L rc_yet
stops newconnectionTO -=TRUE:
for master i i
SET(NOW+super@gd(NOW+supervisjonTO,
Tsupervision) Tsupervision)
A NULL ] Reply with
via Gphy TANY packet
1(e.g. NULL)
[

§j







process type ACL_prc

bb_send_i
(I2cap_pi

bb_send_ig""
(Imp_pid)

bb_termingte

o m e m——
I

Added 5/3/2000

- These signals used to associate

1 SDL Pids across SDL Block boundries.
They are not part of the protocol.

1
1
e ———————

3(11)







process type ACL_prc 4(11)
| =
1 I\
1 Ly
1 1
I 1
e }
[ I I I |
DM1
(dfph) < DM3 < DH3 < DM5 < DH5 <
[ k k k J
N N
___________________ A TRUE
receiving anything ! hing
stops newconnectionTO ™~
for master i
___________________ -
SET(NOW-+supervisjonTO,
Tsupervision)
fph!L_C
NA cont storall
LM
'undefined’ du:=dfphlreal| ppu2:=dfphlreal ppu2:=dfph!real
_piyload!pyld_Immayload!pyld_|2g¢apgyload!pyld_l2¢ap;
I2cap_Sdu L2cap_Sd
A (pdu2) (pdu2)
to 12cap_pj to 12cap pj







process type ACL_prc 5(11)

| =
1 I\
1 Ly
1 1
1 1
]
Treceiving anything |
stops newconnectionTO T~
for master i
___________________ -
rc_yet
:=TRUE;
SET(NOW-+supervislonTO,
Tsupervision)
fphlL_C
NA cont storall
LM
'undefined’ du:=dfphlreal| ppu2:=dfphlreal ppu2:=dfph!real

_payload!pyld_Immayload!pyld_I12¢apgyload!pyld_l2¢ap;

|} |

Lmp_Sdu I2cap_Sdu L2cap_Sd
A (pdu) (pdu2) (pdu2)
to Imp_pid to [2cap pj to 12cap_pj

COCOCD







process type ACL_prc

[Other needed

-- parameter
| (length)

|

Lmp_Sdu

e

LM_code_pH

diph!real_payload
‘Fpyld_Imp:pdd;

DM1(dfph)
via Gphy

diphlreal_payload

L2_code_ph

byld_|2cap:pdy2;

DM1(dfph)
via Gphy

Other needed parameters
12cap_SAuRdui 5110, Flow_bit, length)

[

6(11)







process type ACL_prc

7(11)

I
: BB_parkMp@eOn} (PM_ADDR,
sniff_modeZon - | Nsniff hoId_modén (oran) %"'EAR_ADDR)
e . | e e =
(o mm e
SET(NOW+5, SET(NOW+5, [BB_parkModeOniNeeq 1 update
Tsniff) holdTO) (pm, ar) | database in bb_phy
| \|/ via Gphy (I
BB_parkMddeOn! Need to undate
) e — 0 pdate
record Dsniff ( H ) (pm.ar) § | database in bb_controller
| via Gbb T
‘record Nsniff’ RESET
Tsupervision

f







process type ACL_prc

Nsniff <

sniff_mod&éff

SET(NOW+5,| |SET(NOW+5, ol
Nsniff) Tsniff) RESET(Nsniff)
listen RX sloty’ ( S ) RESET(Tsniff)

8(11)







process type ACL_prc

| Receipt of any other message

1during the hold period is invalid
and shall be ignored.

I
1
g g g S e

9(11)







process type ACL_prc 10(11)

| ';\\
Ly
1
1
e }
iWhile Parked,
rreceipt is through
! iglobal AM_ADDR=0.
i
I
1 [rm—————————————
eOff DM1(dfph __j 1Only process LMP
Imessages.
g
BB_parkMogeOff
(am)
via Gbb N cont storall
(BB_)parkM?Off du:=dfph!real
am h I
via Gohy _payload!pyld_Imp;
SET(NOW+supervis|onTOypgefined: 'ignore’ 'ignore’
Tsupervision)
[ k J







process type ACL_prc

BB_Detach
to bb_controHer

11(11)







procedure impl_ACL

C

)

bb_controller:3

parent;

=FALSE

rc_yet

| i T
1variable use to determine whether a

--- response has been recevied yet to stop

i newconnectionTO

1(1)







procedure L2_code_ph

( |

)

1(1)

dfph!L_CH
:=storall;

|L CH value can be either storall or cont.
--- This value needs to be passed from
IL2CAP to Baseband.

=0orl;

'dfph!FLOW |

|Table 48, page 63 1.0B
- Value needs to be passed
Ifrom L2CAP to BB

=27’

‘dfphlLength |

_ 'Length is assigned value passed to it.
“Icurrently no length is used)







procedure LM_code_ph 1(2)

D

dfph!L_CH
=LM;

dfph:!:FlL;OW 1 Table 48, page 63 1.0B

| A ——
‘dfphlLength | _ jLength is assigned value passed to it.
=27 I (currently no length is used)







procedure init_ ACL 1(2)

D

I
supervisionTQ | default value should come

:=5; [~ Ifrom LMP {10.11}
[







SDT rw  /import/fsl/home/disk1l/cypher/BLUETOOTH/new_bb/untitled.sdt

rw  /import/fsl/home/disk1l/cypher/BLUETOOTH/new_bb/
—— AnaysisModel

—— UsedFiles

—— new_bb

[ ] L.bb rw L_bb.ssy

Baseband : bb_block
|2cap : 12cap_block
link_manager
link_manager_prc
update Imp
update 12cap
Im_init

| Imp

—( ) Imp_control2

_(]:D create Imp_processes
{{_] update_Imp_processes
—() Imp_p2

—({_ ] Imp_name_fragment2

—({_ ] Imp_name_store2

—({_ ] Imp_implement2
—({_ ] Imp_initialization2
(] Imp_features2
Imp_codex

50

dumy_sco
hci

|i| bb_package

rw
rw
rw
rw
rw
rw
rw
rw
rw
rw
rw
rw
rw
rw
rw
rw
rw
rw
rw
rw

rw

rw

link_manager.sbk
link_manager_prc.spr
update Imp.spd

update |2cap.spd
Im_init.spd

Imp_b2.sbk

Imp_control 2.spr
create_Imp_processes.spd
update Imp_processes.spd
Imp_p2.spr
Imp_name_fragment2.spd
Imp_name_store2.spd
Imp_implement2.spd
Imp_initialization2.spd
Imp_features2.spd
Imp_codex.spr

Sco.sbk

dumy_sco.spr

hci.sbk

dumy_hci.spr

sig_type def.sun

bb_package.sun



b_block

ty) ACL_entity (O) : ACL_prc
bb_controller (1,1) : bb_controller_prc
b _phy (1,1) : bb_phy prc
b_controller_prc
activate_receiver
allocate AM_ADDR
change2master _channel
change2master_clock
clear_am_array

check ACLs
clear_bt_array
find_Pid_index
implementation
initialize

RANDOM

save info
select_next_hop
select_scan_frequency
terminate_ ACL

X:

-

[j<
o O

0000000000000

2
8
Q
Q
3
5
=

{3 bb_phy_prc

—({_]) AM_ADDR_in_use
—({_]) determine_active_entity
—({_]) find_addr_given pid
— ]

init_main_phy

) impl_ACL
|2_code ph
( ) LM_code ph
( ] init ACL

r—7 |2cap_package 4
I2cap_block 6
|2cap _codex (0) : [2cap _codex_prc

y) 12cap_control2 (1,1) : 12cap_control2_prc

rw

rw
rw
rw
rw
rw
rw
rw
rw
rw
rw
rw
rw
rw
rw
rw
rw
rw
rw
rw
rw
rw
rw
rw
rw
rw
rw
rw

rw
rw

bb_block.sbt

bb_controller_prc.spt
activate receiver.spd
allocate AM_ADDR.spd
change2master _channel.spd
change2master _clock.spd
clear_am_array.spd
check_ACLs.spd
clear_bt_array.spd
find_Pid_index.spd
implementation.spd
initialize.spd

RANDOM .spd
save_info.spd
select_next_hop.spd
select_scan_frequency.spd
terminate_ACL .spd
find_addr_given_pidl.spd
bb_phy prc.spt
AM_ADDR in_use.spd
determine_active _entity.spd
find_addr_given_pid.spd
init_main_phy.spd
ACL_prc.spt
impl_ACL.spd

L2 code ph.spd

LM _code ph.spd

init ACL.spd

|2cap package.sun
|2cap block.sbt



|2cap_p2 (0) : 12cap_prc

(C) |2cap_control2_prc 8 rw |2cap_control2_prc.spt

( |) create |2cap_processes 16 rw create |2cap processes.spd
( ) update |2cap_processes 18 rw update |2cap processes.spd
( [ find_entry_given I2cap 20 rw find entry given |2cap.spd
( [ find_entry_given_codex 22 rw find_entry given codex.spd
[2cap _prc 24 rw |2cap_prc.spt

|2cap_implement2 76 rw |2cap_implement2.spd

|2cap _initialization2 78 rw |2cap_initialization2.spd

|2cap MTU_segment2 80 rw |2cap MTU_segment2.spd
{T !2cap_codex_prc 82 rw |2cap codex_prc.spt

— Other Documents



USE sig_type_def; Iﬁ

package [2cap_package

|2cap_block

|I2cap_prc

|2cap_codex_
_prc

1(1)







\{LZCA_Connecthm] \{(LZCAP_Up_Cmds)]

G1 G5
L2CA_ConnectReq] ><[(U p_LZCAP_Cmds)]
block type [2cap_block 1(2)
ir """" TL\*. [LZCA_Connecthm] [(LZCAP_Up_Cmds)]
R5
R1

db_update,

[(LZCAP_ ]
| LP_Cmds)

G Im

I2cap_Send_ID, —! /e

i [2cap_prc
[2cap_terminate, é% p_prc G1 L L20an TP L2éap.
L2CA_ConnectReq,
LP_Connectind _Cmds) _Cmds),
- - | db_update,

(chAP_Cmds)]

LP_Connectind

R6

[(chAP_Cmds)]

[2cap_Send_|

I2cap_termin
{ 2dap_codex(0,):

|2cap_codex_pr|

|2cap_
_control2_prc

[Ianp_Sdu]

BB_Return_ID, IZCap_Sdu]



G2910
J/[Ianp_Return_l D,I2cap_5du]



L2CA_Connecthm]

Gl
LZCA_ConnectReq]

process type |2cap_control2_prc

x1, x2 Pid;

addr Address_type;

dcl BD_ADDR Address_type, [\
PSM PSM_type,
Pro L2cap_R_tab,
_input Input_type,
LP_ID PId;

find_entfy
_given PPcap

1(4)
create_IPcap
_processes
update |2cap
_processes

find_entry_
_given codex

db_update,
LP_Connectind

G13

[Ianp_terminatel]

G12

—>
I2cap_terminatel,
I2cap_Send_ID1

[Ianp_terminate]
G4

—>
I2cap_Send_ID,
[2cap_terminate,

L2CA_ConnectReq,

BB_Return_ID]
G2

[I2cap_Return_I D]

LP_Connectind






process type |2cap_control2_prc

_input!PSM
:=PSM,;

_input!Add
:=BD_ADDR;

Pro¢input)icap
=null

true

I2cap_p2

ro(_input)!l2cg
:=offspring;

I2cap_codex

)
=]

Pro(_input)!
I12_codex
:=offspring;

L2CA_Con#ectReq
(BD_ADDR\PSM)

(false)

L2CA_
_ConnectR

(BD_ADDR,PSM)

to Pro(_input)!l2cap

2(4)







process type |2cap_control2_prc

3(4)

db_update
(addr, LP <

(false)
Pro(_input)!LA
=LP_ID;

Update_[2cap]]
_processes

Pro(_input)
ll2cap
=null:

Pro(_input)
112_codex
=null

L2CA_ConxgctCfm
(0,refused,ng further)

LP_Connegfind
(BD_ADDR\LP_ID)

_input!Add
:=BD_ADDR,;

Pro(_input)!LA
=LP_ID;

Pro¢ input)i2cap
=null

true

reate_|2cap||
_processes

—

Update_[2cap]]
_processes

(false)

LP_Connedt|nd







process type |2cap_control2_prc

|2cap_ter

find_entry
| given_l|2cay

0

ro(_input)!l2cg
=null;

(Uinput)!ll2_coflex P
=null;

o

P

—
Q

0

[2cap_ter

find_entry_
| given_code

ro(_input)!l2cg
=null;

=]

=
Q

(Linput)ll2_co

=null;

Hex

4(4)







procedure create |2cap_processes

I2cap_p2

Pro(_input)
ll2cap
:=offspring;

I2cap_codex

Pro(_input)
112_codex
:=offspring

1(1)







procedure update |2cap_processes

‘tell L2cap codex 1

its 2cap PId -
&its ACL Pid |

I2cap_Sent ID1 ]
(Pro(_input)! to Pro(_input)!l2_codex
Pro(_inputyt P)

I2cap_Send ID ]
(Pro(_input)ipP—to Pro(_input)!l2cap
Pro(_inputf2 cofex)

I2cap_Returm_ID|,
(Pro(_input _ccglgxgz

1(1)







procedure find_entry _given_I2cap

Assuming Addresses are integers!---

_|input:=index_2;

C

D

index_2!Add
=0

k

ex_2!

fom————————
I

1(1)

SDL based search
ito link/unlink SDL

Processes.

I
1
e

DCL

index_2 input_typ%

<10

frue

index_2!PSM
:=SDP

false

index_2!PSM

:=RFCOMM;

index_2!PSM
=TCP;

false

ndex_2!Add:4

ndex_2!Add+1;

ll2cap=sender

ll2cap=sender

ll2cap=sender

false

e e e

1An ERROR has occurred, if







procedure find_entry _given_codex

1(1)
|SDL based search
ito link/unlink SDL

| Processes.
S

Assuming Addresses are integers!---

_|input:=index_2;

D

index_2 input_typ

DCL
€,

index_2!Add
=0
k

ex_2!

<10

frue

index_2!PSM
:=SDP

112_codex=sender

false

index_2!PSM
:=RFCOMM;

112_codex=sender

index_2!PSM
=TCP;

112_codex=sender

false

ndex_2!Add:4
index_2!Add+1;

false

e e e

1An ERROR has occurred, if







[LZCAP_terminate]

L2CAP_Send_ID, (chAP_Up_Cmds)]
L2CAP_terminate,

G4 L2CA_ConnectReq, G5
LP_Connectind (Up_LZCAP_Cmds)]

process type |2cap_prc 1(26)

timer RTX, RTX1, ERTX, Flush, Link; B

bommmmm - ! dcl Pro L2cap_R_tab,
_input Input_type,
LP_ID PId,
I12_codex_id Pid;

dcl RTX initial, RTX value, RTX valuel,
ERTX value, Flush_value, FlushTO,
LinkTO Duration;

dcl max_times, Connect_time,
Config_time, Config_timel,
snd_configrsp, snd_configreq,
rcv_configrsp, rcv_configreq,
first_snd, first_rcv Smallint;

dcl BD_ADDR Address_type,
PSM PSM_type;

dcl LCID, RCID, CID1, CID2,
iden, INMTU, OutMTU,
InBuffer, OutBuffer,
packet_size, packet_sizel,
max_MTU, Length, len Integer;

dcl InFlow, OutFlow Flow_type;

dcl response Response_type,
responsel Response_typel,
result Result_type,
result2 Result_type2,
status 12cap_status_type;

dcl reason Reason_type,
data Data_type,
C_flag Flag_type;

dcl pending_option, accept_LP_Connectind,
initiate_connect, initiate_config,
phy_link_exist Decision_type;

(L2CAP_Cmds) (LP_L2CAP_Cmds),
G1Q|db_update

[(LZCAP_Cmds)] [(LZCAP_LP_Cmds)]







process type I2cap_prc

12cap_ i
| implemant2 [2cap_implement2
_ l2cap_ |2cap_initialization2
| initialization| —

CLOSED

(BD_ADDR)
via G10

onnect_time+

2(26)

|
L2CA_ConmectReq ipifiate_connact  |12¢aP_SendID |, p conneptCim |LP_ConneptCfmNeg
(BD_ADDRPSM) =yes (LP_ID, (BD_ADD (BD_ADD
| 12_codex_| | |
_input!PSM initiate_conneqt CLOSED phy_link_exisf  [phy_link_exist

:=PSM; =no; ‘=yes; =no;

; L - L2CA_ConxgctCfm
_input!Add set(now+RTX | initiate_conneqt —
:=BD_ADDR; _value,RTX): =yes: (0.refused,ng>further)

via G5 '

| |} Ll

RTX_value:= i

- 2*RTX_value; < CLOSED ) < CLOSED ) :
| i

l

LP_Conned Connect_time:f i
[}

}

1

1

l

1

J

CLOSED

idefined by programmer
-as per section 3.2.1,
imissing in Table 3.1

|

=

o

llocate identifi
&LCID’

ro(_input)!lde
:=iden;

=

[

Pro(_input)!CIL

:=LCID;

represent L2CA_|




_GONNECT_R$P




process type I2cap_prc

[} ] [}

1use the 'L2CAP’ term, CLOSED
rit is easy to change

linto data structure

3(26)

I
1
1
I
1
1
1
[

|L2CAP_CorinectReq

(fals
allocate LCID

(false)

(iden,8,LCID,RCID,
pending,pending)
to 12_codex_ID

W4_L2CA

ONNECT_

“IConnectRspPnd

jrepresent L2CAP_

(true)

(true)

(true)
(false)

(iden,len,RCID,C_flag,failure,
OutMTU,FlushTO,InFlow)
to 12_codex_ID

1 jrepresent L2CAP_

I ConfigRspNeg

CLOSED

CLOSED

(iden,6,invalid_CID,
requested_CID)
to 12_codex_ID







process type I2cap_prc

| =
1 I\
1 Ly
1 1
1 1
]
CLOSED
[ r .
L2CA (LCID,InMTU,  |Lp_cConnegfind |def|ned by programmer,
o FlushTO, S per section section 3.2.1,

LinkTO,OutFlow)

_ConfigReE

FlushTO,
LinkTO,
OutFlow)
via G5

CLOSED

i jrepresent L2CA_
Conflngm Neg

(failure,InMTU,

issing in Table 3.1

(no)
(ves)
phy_link_exist  [phy_link_exist
=yes; =no;
LP_Conne®Rsp |LP_Conned{RspNeg
(BD_ADDR) (BD_ADDR)
via G10 via G10

)

CLOSED

LP_Disconpectind

phy_link_exist
:=No;

CLOSED

4(26)







process type I2cap_prc

*
: (CLOSED)
]

(iden,len,
CID1,CID2)

L2CAP_Dis
connectR

ID1=LCI
(true)
(false)
ID2=RCI
(false)
L2CAP_CmdReject
(iden,6,invaligt_CID,
requested CID)
to 12_cpdex_ID
'discard it’

ue)

reset(ERTX);

RTX _value:=
RTX initial;

Connect_time)
:=0;
[

5(26)

(true)
(true) !
(false) | e
.| ! }defined by programmer,
reset(RTX1); /f\'i missing in Table 3.1
L S,
| |
|
RTX_valuel:S !
RTX initial; !
1
L
Config_time1| |
=0; !
|
1
1
(true)
(false)
reset(RTX);
false |
RTX_value:=
RTX initial;

Connect_time]
:=0;

Config_time
:=0;
J

o







process type I2cap_prc

[}
1
1
(false) i
reset(Flush); ,i\_ll
1
1
——— |
1
(tfue)
(false)
reset(Link);
L2CA_Dis_ (LCID)
connectind via G5

4 _L2CA_DIS

CONNECT_RSP

(o}

efined by programmer,
imissing in Table 3.1

6(26)







process type I2cap_prc

(tfue)

reset(ERTX);

RTX _value:=
RTX initial;

Connect_time)
:=0;

(CLOSED)

l

(BD_ADDR

LP_Disconpectind

phy_link_exist
=no;
ctive(RTXDp——m —— - -
(true)
(false)
reset(RTX1);
RTX_valuel:5
RTX initial;
Config_timel
]
(true)
(false)
reset(RTX);
(false) |
RTX value:=
RTX _initial;

Connect_time
=0;

Config_time
:=0;

7(26)

1in real implementation
at the same time

1
1
e

_defined by programmer,

Imissing in Table 3.1







process type |2cap_prc 8(26)

ctive(Flushp—mr-w—— - - 1
(true) i
(false) |
}
reset(Flush); i
i
| pomomemooooooo-
: ; ! 1defined by programmer,
@% _______ > J:missing in Table 3.1
(true) o ____
(false)
reset(Link);
e ]
L2CA_Dis_ (LCID)
connectind via G5
‘return LCID
to free pool’

0

ro(_input)!l2cg
=null;

o

I12cap_termi
to parent







process type |2cap_prc 9(26)

R e T T TP
irepresent

-----------------------4| 2CA_ConnectRsp
& L2CA_ConnectRspNeg events

I
1
g St R g ey

refused,no_further)

DR | (refused)
(success) (pending) 1defined by programmer,
[2CAP_CORnectRsp ras per section 5.3 & 7.3,
(iden,SICZ%CID, : i_missing in Table 3.1
success,ng”further) o
to 12_cpdex_ID ' (iden,8,LCID,RCID,
}
1
1

to 12_codex_ID

(pending)
CONFIG status S>—m— -

1
i
1
n | T
(no. furthef}- 2CAP_ R; (iden,8,LCID, | 'return LCID lL irepresents

_Connect —|RCID, to free pool’ | 1L2CAP_

1 [pending, 1ConnectRspNeg

i pending) | bommmmmmmm oo
L2CAP_CORpectRsp 1 [t012_codex ID F= o
(iden,8,LC%&———— —————— y FroCinpuiizeap
pending.no/further) ! ) '
to 12_cpdex_ID !

Fmmm e

lu.represent |2cap_termihate

1L2CAP_ to parent
W4 _L2CA_ | ConnectRspPnd

ONNECT_R$P tiiotehat it







process type I2cap_prc

W4_L2CA_

may receive before |

response, section 3.4,

L2CAP_
-_Connect

(iden,len,
PSM,RCID)

"discard it’

W4 _L2CA_
ONNECT_R

10(26)







process type |2cap_prc 11(26)

| Y r-=-~—~-=-~". T
N 1only one side initiate

1L2CAP FSM, ignore
| other side’s initialization

r

_________________________ 1

represent L2ZCAP_ConnectRsp, |
L2CAP_ConnectRspPnd, =] -1
L2CAP_ConnectRspNeg J:

r
I
1
1
I
1
1
1
I
1
1
1
!
1
1
I

L2CAP_CgrinectReq
(iden,len,PSM,RCID)

result

‘discard it’

. (refused
(pending)
reset(RTX);
(false) (false) -
(true |
. .| set(now+ERTX|_ . .
reset(RTX); reset(ERTX); [ value ERTX) reset(ERTX); reset(RTX);
RTX_value:= -r_e_p_régéﬁt_t_h_e_i L2CA_ConrectCfm RTX_value:=
RTX initial; | ~ Message  r~7(0,pending,pending) RTX_initial;
— L2CA via G5 —

- 1
| ConnectPnd Jl |

Connect_time|
P :=0;

Connect_time
:=0;

L2CA
__ConnectCin

{

ONNECT_R§

(0,refused,
no_further)
via G5

E]IE)C!‘Br’tShuecrgeSS’ represent L2CA_|

via G5

CONFIG 'return LCID
to free pool’
Pro(_input)!li2cgp
=null;

[2cap_termi
to parent







process type I2cap_prc

CONFIG

12(26)

(false)

(false)

FlushTO:=
Flush_value

(guaranteed)

LP_QoSR
(OutFlow)
toLP ID

-
_defined by programmer,
Imissing in Table 3.1

for two way config,
defined by programmer,
missing in Table 3.1

(best_effort)

(false)

(true)

I
o T LP_QoSCim  |LP_QoSCimNeg
|n\éte_conflg>es (OutFIow)<>i' (OutFIow)<
I
| [
initiate_config initiate_config| |
:=no; :=yes; !
|
|
L + 1 [L2CA_ConfigCfm
ae\t/g]lﬁ\évRRrI())(r' i |(failure,InMTD,FlushTO,
- ’ ’ i |LinkTO,OutFlow)
=
| l
RTX_value:= I
2*RTX_value; < CONFIG > i
| :
| oo
Config_time:= | Jdefined by programmer,
Config_time+1] Imissing in Table 3.1
g U gy

94nd_configreq:
hd_configreq+

=

<>

(=0)

[ i e
:conflguratlon request

~-Tmay segment into 2 or
imore packets
[

first_snd:=1;







process type I2cap_prc

CONFIG

L2CAP_

_Config Re‘q\

(iden,len,CID1,C_flag,
OutMTU,FlushTO,InFlow)

no MTU
““““ +exceeded
|after

| packet

| segmented

|

r

hl¢&Ise)

| -y

1 Iy

1 Ly

1 1

| 1

- )
twoway 1 <
fig, defined == Irst_rcv=
programmer, 1

sing in Table 3.1: R

cv_configreq:F

=

first_rcv:=1;

tv_configreq+1;

I%

requested ID)

to 12_cpdex_ID
(false)

1)

parfl(et_}ﬁ
(fals?e)na\L MT

L2CAP_CmdReject
(iden,6,invaligt_CID,

(true)

(iden,4,MTU_exceed,
actual_MTU)

to 12_codex_ID

CONFIG

L2CA _
_Configind

CONFIG

(LCID,OutMTU,
FlushTO,InFlow)
via G5

13(26)







process type I2cap_prc

CONFIG

this message should receive i L2CA
after sending L2CA_Configind, r—- ConfigRs
otherwise there isnosense 1 |= b\

(LCID,OutMTU,
InFlow,responsel)

for receiving this message I
J

esponse

(quccess)

L2CAP (iden,len,RCID,
ConfigRsp C_flag,success,

InFlow)
to 12_codex_ID

OutMTU,FlushTO,

(failed)

14(26)

_____________ -
guarantee after | _rov confi
receiving request,; >0
______________ I

(false) (true
gnd_configrsp:f
shd_configrsp+[L;

(ir/lse)

< CONFIG > first_snd:=0;

first_rcv:=0;

OPEN

used for 2-way config,
section 6.4.3

T
I
b e

CONFIG

(iden,len,RCID,C_flag,failure,
OutMTU,FlushTO,InFlow)
to 12_codex_ID







process type |2cap_prc 15(26)

r ™
! L CONFIG
L I

represents L2ZCAP_ConfigRsp | [L2CAP_ (iden,len,LCID,C_flag,result2,

& L2CAP_ConfigRspNeg events:_"_ConfigRsb\ INMTU,FlushTO,OutFlow)
J

fmmmmmmmm— e
~_______luse of C flag not
Idefined in Table 3.1
(=0) GE A

fmmmmmm e
. . jmay exist multiple
—
reset(RTX); reset(RTX1); {RTX timers
| | g

RTX value:= RTX_valuel:S

RTX initial; RTX initial;

Config_time Config_timel

:=0; :=0;

(quccess) @ (failure)

(success,InMTU,

(failure,InMTU,

FlushTO, FlushTO,
LinkTO,OutFlow)= LinkTO,OutFlow)
via G5 via G5

‘ CONFIG ’

Jrepresents L2CA_
I ConfigCfmNeg

,________________







process type |2cap_prc 16(26)

3
(t |
1
-___CTf _______ A ) : |
used for 2-way | fcv_configrsp:¥ ! lguarantee after
config, F7rpv_configrsp+1; Isending request
section 6.4.3 | (R
_____________ -
for local request}-- -
_____________ ;
_____________ -
aleady received | (false)
remote request
Jemoe e (false)
___________ |
forremote | s
request d
e j (false)
first_snd:=0; CONFIG >

first_rcv:=0;

OPEN







process type I2cap_prc

1as per section 7.4,

imissing in Table 3.1
[

sdt(now+FlushTD, if payload comple
71 Flush); trgnsfer payload
! ' InBuffer’

| |

lé_at(now+LinkT(),

. Link);

i

1

1

1

1

1

i

1

| Py e~~~ ———-======<=

.L_;deflned by programmer, OPEN

——————————— =

Y

defined by

programmer, 1
missing in 1
Table 3.1 i

ifor two way config,

( (OPEN)

)

r
I
1
1
I
1
1
1
I
1
1
1
I
1
1
I

(<ONFIG,OPE>I Lo

LP_QoSVigfation
(OutFlow)

ha8CAP_D
(LCID)

'sg¢nd confirmatign

'discard it' | ~+o upper layer
ifirgceived compléte
\|/ L2CAF:|packet’

( _

)

)

= ————

1this action is not sure,

“luntil new specification

- defined by programmer,
missing in Table 3.1

true

nd_configreq:
hd_configreq+

=

first_snd:=1;

D

CONFIG

1

17(26)

(true)

suspend data
transmission’

reset(Flush);

reset(Link);

N

(false)

(

:]_)

urconfiguration request
< may segment into 2 or

(false)

set(now+RTX |
_value,RTX);

RTX value:=
2*RTX_value;

Config_time:=|
Config_time+1

to 12_cpdex_ID




1 more packets
L e




process type I2cap_prc

r

(t

suspend data
transmission’

reset(Flush);

=™ |
Ly _!defined by programmer,
' Imissing in Table 3.1

OPEN

18(26)

L2CAP_

_ConfigRe‘q\

(iden,len,CID1,C_flag,
OutMTU,FlushTO,InFlow)

______ > no MTU exceeded
[}

| after packet segmented

1
41_@3% B1-LOD>
(true) (falgEglse)
(false) (true)
reset(Link);
to 12_codex’ID
~ ifor two way config, |
Irst_rev=0>-- defined by programmer,
imissing in Table 3.1
i ——
true fal
cv_configreq:F (false)
rev_configreq+];
, =1
first_rcv:=1;

H
L2CA

_Configind

CONFIG

(LCID,OutMTU,
FlushTO,InFlow)
via G5

pac size>mal

(true)

(true)

L2CAP_CmdReject
(iden,6,invalig_CID,requested_CID)

(iden,4,MTU_exceed,
actual_MTU)
to 12_codex_ID







process type I2cap_prc

OPEN

LP_QoSVigtationind
(OutFlow)

L2CA_QoS\iolationIind
(BD_ADDR)
via G5

owlservicextype
(best_effort)

(guaranteed)
OPEN ctive(Flus
true
(false)

reset(Flush);

ctive(Lin

true

(false)
reset(Link);

—

RTX value:=
RTX initial;

set(now+RTX |
_value,RTX);

DI

19(26)







process type I2cap_prc

QPEN,CONFIGE

gnnectReq

____________________________________

(false)

may exist multiple
IRTX timers

r———————

reset(RTX1);

RTX_valuel:S
RTX initial;

Py)

Config_timel

(RT

(false)
reset(RTX);

RTX value:=
RTX initial;

Config_time
:=0;

cC

20(26)

defined by programmer,
missing in Table 3.1







process type I2cap_prc

DI

Ctive(Flus Rt L EELEL P e
(true) !
(false) e
. ! 1defined by programmer,
reset(Flush); ’!\J: missing in Table 3.1
i e
1
1
(true)
(false)
reset(Link);
e ]
set(now+RTX |
_value,RTX);

21(26)







process type |2cap_prc 22(26)

W4_L2CA_
_DISCONNECT_RSP

; a igReq
L2CA_DisggnnectRsp ~{(iden.len.LEID.C_fiag,
| IOUtMTU, FIUShTO,InFlow)
1
1
onnectRsp i _ _
CID) i | 'discard it’
(false) i
i
return LCID !
to free pool’ (false) !
1
(true i o mmm e
I2cap_termihate . i | L may receive after
to parent reset(RTX); discard it' | ¢ Idisconnect, section 3.4
| \I/ htrcccrccccccccc e ca—-
L2CA_DisconnectCfm _
via G5
‘return LCID
to free pool’

12cap_termi
to parent







process type I2cap_prc

23(26)

RSP

Qutind

=null;

I2cap_termi
to parent

to parent

W4_L2CAP_
_DISCONNECT_
L2CA_Timegutl diefined by L2CA_TimeQutind
via G5 rprogrammer, i
i missing in
| Table 3.1
_______ _Confia imes '__L_2CA_Disc nectCfm
1
(false) (true) i
als [ | i
set(now+RTX | (true) set(now+RTX| [RTX_value:= i ‘return LCID
_value,RTX); _value,RTX); RTX initial; ! to free pool’
I
| | I
RTX _value:= RTX _value:= RTX_value:= Config_time | Pro(_input)!l2cg
2*RTX_value; RTX initial; 2*RTX value; :=0; ! =null;
| | | -
Connect_time:¥ [Connect_time]  |Config_time:= I(_tlzrr?er u??rz'\f‘}%rg*ésgigterm>
o -0 Sonfig time+ L
donnect_time+]; :=0; onfig_time+1 LinkTO,0ulow) nt
| via G5| !
I
L2CAP_CoxnectR&ACA ConnectClireCAP_COX(igRg Seturn LCID | |
(iden,4,PSM2CIIO,timeout,ng furftiegn,len,RCID,0,[ i frea pool’ !
t0 12 codex’ID  |via G5 INMTU_FlushTO, OiREISe) :
to I2_(\:bdex_ID i
D mmmmmmmmoo-
W4_L2CAP_\ |'return LCID Pro(_input)!i2cdp! ! defined by programmer,
_{ONNECT_R;P to free pool’ < CONFIG > =null; 7 section 3.2.4,
| .mlssmg in Table 3.1
Pro(_input)!ll2cgp [2cap_termihate







process type I2cap_prc

L2CA_Time
via G5

set(now+RTX |
_value,RTX);

RTX_value:=
2*RTX_value;

Connect_time:¥F
donnect_time+

=

L2CAP_CoxnectReq
{(iden,4,PSM 2 CID)

P

1

1

I

i 1defined by programmer,
t-as per section 3.1.5,
missing in Table 3.1

[

24(26)

< CONFIG )

—
Flush <_ {Link <

>

:

i
L2CA_TimeQutind 'flush data | | -
via G5 > packet’ ' Clive(Flus

1

1

\I/ l frue
! (false)
- OPEN ! reset(Flush);
: :
alse) :

! .
5et(n0W+RTX__i RTX_vaILgt(EE"L':32 ! LLZ((::Ig—D'S (nectind
lvaluel,RTX1), I | RTX initial; | ! (L )

! | lvia G5
| | | i
RTX_valuel:H | |Config_timel| |
P*RTX_valuelf | :=0; I
l l
[ :
O .4 ! |L2CA_ConfigCfim
cvoonr}if(i:)g_tmneel%f'] _ i (timeout,lr:\;l\;l‘}U:,FlushTC,
- "1 [LinkTO,Oy#-low)
| ! via G"'\|[< .
L2CAP_CoxfigiRd i
(iden,lenﬁ}?,n, m{et“re”e Lp%g |
INMTU FlushTa, OO I8%) !
to 12_cpdex_ID! !
oo L
CONFIG :PI’O(_I.r_Iput)-”ZCEp:
H =null; H
1 1
1 1
1 1
I I
! [2cap_termi te
I [to parent !
l |
: | Fmmmmmmmmmm oo
L | jdefined by programmer,

1
___________ > J:missing in Table 3.1







process type I2cap_prc

r
I
I
1
1
I
I
1
1
I
I
1
1
I
1
1
Ld

(MTU_exceed)

r

o ——————

25(26)

.deflned by programmer,

|as
1

per section 5.1,
imissing in Table 3.1
[

CONFIG

L2CAP

'_Cde_eje‘sI\

|aII other messages
r-iconsumed, defined
| by programmer
[

(iden,len,
reason,data)

(invalid_CID)

‘IIIIHIIII"

) [

CONFIG

| P S S S f

tHn real implementation, there is
a procedure to separate the
| packet according to max_MTU,
'here default value 2 is used

|
— L2CAP
RTX _value:= . 12cap_ — *
RTX_initial; reset(RTX); _terminate< _gglr(r?n?grzg " <
_— — L2CAP_CmdRejact
Config_time RTX value:= X — T
:=0; < CONFIG > RTX_initial; (iden,2,not_uyndefstisbacard it
- not_applicable)
| | to 12_cpdex_ID \|/
isnd_configreq Conflg tlme ( _ > ( _ >
:=0;
|12cap_MTU |
_segment2

i
1

! N

i

1

i CONFIG
1

1

1

:

1

L

Jrepresent L2CA_
IConfigCfmNeg

I20ap_MTU_L

_segment







process type I2cap_prc

| =
1 I\
1 Ly
1 1
I 1
e }
“defined by programmer, (iden len
as per section 5.1, = reason,data)
missing in Table 3.1 J: '
(invalid_CID)
(false) —
(true
reset(RTX); reset(ERTX);
RTX _value:=
RTX initial;
Connect_time
=0;
_____________ ] |
represent L2CA_; [L2CA_ (0,refused,no_further)
ConnectCfmNeg; [_ConnectCf via G5 _Dl
______________ | |
return LCID “defined by programmer,
to free pool’ as per section 5.1, ]
| missing in Table 3.1 J:
Pro(_input)!li2cgp
=null; . .
(imvalid_CID
I2cap_termihate set(now+RTX |
to parent _value,RTX);
L2CAP_
_DisconneciReq

26(26)

RSP

SCONNECT_

L2CAP_ (iden,len,

reason,data)

_Cdeeje‘sK

) a
W4_L2CAP_
_DISCONNECT_RSP

else

(iden,4,RCID,LCID)
to 12_codex_ID

W4_L2CAP_




_DICONNECT_RsP




procedure [2cap_implement2

o mm e mmmmmmm e
|maximum repeated expiration

.
bTX initial:=3CL;________________: RTX timer initial value ranges

RTX value | >
=RTX initial;

linitial value for each RTX timer,

- may exist multiple RTX timers

1for configuration request

r

RTX valuel|{ |
=RTX initial;
| e
ERTX value|  JERTXtimer initial value ranges
:=150; Ifrom 60 seconds to 300 seconds
| g g g S S g S S
fmmmmmmmm e
Flush_value | ;
=200 —————————————----:data flush timeout value
| | g g g g g
|mmmmmm e
max_MTU S - mmmmmmeen _values for segmenting
:=48; { I configuration request packet
! g g
| :
:
packet_size | 1

:=90;

1(1)







procedure I2cap_initialization2 1(2)

D

Connect_time| | connection request

:=0; TRTX times
| iy
Config_time |c_o_n_f|_g_u_r5t_|aﬁ request
=0 >|r 1RTX expiration
' i jtimes, may exist multiple
| i IRTX timers for
— | !configuration request
Config_timel| 1 vo-- - 2l 1. @
:=0;

snd_configrsp| _ phy_link_
:=0; 1 _exist:=no;
:
I |
snd_configreq| (! ! flag for determining ihitiate connedt |enabI|ng conditions
=0 )!\J. to enter OPEN state Zn0: "-for connection
’ i 1from CONFIG state ’ .request and
| i bommmmmmmmmm e | .conflguratlon request
rcv_configrsp| : initiate_config
:=0; 7:\ =no;
| |
:
rcv_configreq) |
=0;
first_snd
:=0;
first_ rcv | 'make sure for completely sending
:=0; Ior receiving configuration request







procedure [2cap_MTU_segment2

|
count:=0;

packet_sizel
f=packet_size

r
I

1)

set(now+RTX

RTX valuel:5
P*RTX valuel

e

one RTX time for
r4each outstandin

|value1,RTX1);

Config_timel:¥
onfig_timel+1,;

9nd_configreq:f
snd_configreq+{;

1(1)

dcl count Integer;Iﬁ

count:=

ach 9 count+l;
1Signaling request
[

morg

else

'may segment it into

packgt_sizel-max |

backet_sizel:3

MTU;

(false)

set(now+RTX |
_value,RTX);

RTX_value:=
2*RTX_value;

Config_time:=
Config_time+1

gnd_configreq:F
snd_configreq+{;

to 12_cpdex_id

b than two packets’







(L2CAP_Cmds)] I2cap_terminatel]

G6 Gl
(L2CAP_Cmds)] |2cap_terminatel, I2cap_Send_IDl]

process type |2cap_codex_prc 1(8)

dcl 12pdu L2CAP_pdu;

dcl iden, len, LCID, RCID,
MTU Integer;

dcl result Result_type,
result2 Result_type2,
status |2cap_status_type,
reason Reason_type,
data Data_type,
C_flag Flag_type;

dcl FlushTO Duration,
Flow Flow_type,
PSM PSM_type;

dcl 12cap_id, bb_id Pid;

L2CAP_Sdu]

[LZCAP_Sdu]







process type |2cap_codex_prc 2(8)

[ Pl Py PR T
1 These signals are strictly
ifor SDL process controls
i (i.e. Not part of Protocol)

[

I2cap_Seng” ID1
(I2cap_id,t{id) Izcap_tefr@tel







process type |2cap_codex_prc 3(8)

[ [ ]
C2CAP_ (iden, jen, L2CAP_ (idenlen, L2CAP (iden,len,LCID,RCID,
_CmdRej reason,data) _ConnectReQ PSM,LCID) _Connect result,status)

12pdull2pdullcogle 12pdull2pdu2!cofie 12pdull2pdu3!cofle
=1, =2, =3;
2pdu'l2pdullidgn 12pdu!l2pdu2tidgn 12pdu!l2pdu3lid¢n
=iden; =iden; :=iden;

2pdull2pdullle 2pdull2pdu2!ie] 2pdull2pdu3lie
=len; =len; =len;

[2pdull2pdullreagon 12pdull2pdu2!PSM 12pdu!l2pdu3!LCID
‘=reason; :=PSM; :=LCID;

pdu!l2pdul!data [2pdull2pdu2!LCID 12pdu!l2pdu3!RQ
=data; :=LCID;

=
>
=

N
N

ID

N
)

I2cap_Sdu
to bb_id

I2pdull2pdu3!res

to bb_id

12pdull2pdu3!stafus
:=status;

I2cap_Sdu(
to bb_id







process type |2cap_codex_prc

4(8)

L2CAP_CorifigRed
(iden,len,RKID,

&_flag,MTU,
FlushTO,Flow)

L2CAP_Di

onnectRsp
(iden,len,L§ID,RCID)

=4,

pdu!l2pdu4!cofle

¥}

:=iden;

pdull2pdudliden

4

=len;

Ppdull2pdu4lle

=

12pdu!l2pdu4!RQAID

:=RCID;

12p

du!l2pdu4!C_flag

:=C_flag;

)

bdu!l2pdu4!MTU

=MTU;

12pg

ull2pdud!FlushTO

:=FlushTO;

pdu!l2pdud!Flgw

:=Flow;

[2cap_Sdu(

to bb_id

12pdull2pdu?!co
=7,

He

N}

pdu!l2pdu7lide
:=iden;

N

[2pdull2pdu7!le
=len;

]

12pdull2pdu7!LC
:=LCID;

ID

12pdull2pdu?7!RQ

I2cap_Sdu
to bb_id

ID

[2pdull2pdub!cofle
=6,

[2pdu!l2pdubliden
=iden;

2pdull2pdu6lle]
=len;

>

12pdull2pdu6!RJID
:=RCID;

<)

bdu!l2pdu6!LCID
:=LCID;

to bb_id







process type |2cap_codex_prc

N

12

12p

12

2pdull2pdub!lef

L2CAP_

_ConfigRs}s\

(iden,len,RCID,C_flag,result2,
MTU,FlushTO,Flow)

:=5;

=iden;

>

=len;

du!l2pdus!RAID

:=RCID;

:=C_flag;

du!l2pduS!requ
=result2;

=MTU;

12pg

:=FlushTO;

pdu!l2pdu5!Fiq
:=Flow;

I2cap_Sdu

to bb_id

pdu!l2pdub!coge

pdu!l2pdubliden

du!l2pdu5!C_flag

bdu!l2pdu5!IMTU

u!ll2pduS!FlushTO

0

5(8)







process type

|2cap_codex_prc

| =
1 I\
1 Ly
1 1
I 1
e }
12pdul 12pdu2 12pdu3
iden:= Han-k | ;
12pdull2pdullidgn; @ iden:=I2pduti2pdu3
len:= len:=
I3pdu!l2pdulllep; I3pdull2pdu3lien; 12pdu7
reason:= LCID:=
I2pglull2pdullreagon; 12pdull2pdu3!LC|D;
data:= RCID:=
12pdull2pdulldaja; 12pdull2pdu3!RCID;
L.(%CAIP _C Rejtact result:=
(iden,len,reagon,data) [2pduti2pdu3!respilt;

to 12cap i

ON

12p

status:=
du!l2pdu3!stat

12pdu5

iden:=
pdu!l2pdublidg

len:=
4pdull2pdubliep;

RCID:=
12pduli2pdu5!RCD;

C_flag:=
[2pdull2pdu5!C_flag;

result2:=
12pdull2pdub!resplt;

=

D

12pdu!l2pdu5!IMT

FlushTO:=
u!l2pduS!FlushTO;

12pdu6

6(8)

low)






process type |2cap_codex_prc

iden:=
[2pdull2pdu?2!lidgn;

len:=
Apdu!l2pdu2llep;

M

PSM:=
2pdull2pdu2!PSM;

LCID:=
12pdull2pdu2!LC|D;

A nectReq
(iden,len,PSM,LCID)
to [2cap i

ON

iden:=
bdu!l2pdu4lidgn;

=

p

4

len:=
pdull2pduéd!le

=}

12

RCID:=
du!l2pdu4!RC]D;

12p

C_flag:=
du!l2pdu4!C_flag;

12

12pd

du!l2pdud!MT|

FlushTO:=
u!l2pdud!FlushTO;

Flow:=
bdu!l2pdu4!Flaw;

to [2cap i

ON

)

iden:=
12pdull2pdu6lidg

len:=
4pdu!l2pdublle

RCID:=
12gdu!i2pdu6!RCID;

LCID:=
12pdull2pdu6!LC|D;

=

)
=

to 12ca

ON

(iden,len,RCID,C_flag,MTU,FlushTO,Flow)

7(8)







process type |2cap_codex_prc

iden:=
12pdull2pdu?lidgn;

len:=
4pdull2pdu7lle

LCID:=
12pdull2pdu7!LC|D;

RCID:=
12pdull2pdu?7!RC]D;

N
=

to 12ca

ON

8(8)







