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Introductions
IEEE 802.16n AWD [5] describes multicast operation based on the 802.16n SRD [1].

To support multicast operation, some MAC control messages need to modify as follows:
· AAI-RNG-RSP

· To update multicast service flow during ranging procedure as part of HR or location update based on the HR-MS’ status

· AAI-SCD

· To broadcast multicast group zone ID (it also indicates whether current BS support multicast or not)

· DSA-REQ/RSP

· To add multicast service flow including Multicast Group Zone ID, Multicast Group ID, and FID

· DSC-REQ/RSP

· To update multicast service flow including Multicast Group Zone ID, Multicast Group ID, and FID

· AAI-NBR-ADV

· To broadcast mapping list of multicast service flow between serving BS and neighbor BS
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Proposed Text for the 802.16n Amendment Working Document (AWD)
Note:

The text in BLACK color: the existing text in the 802.16n Amendment Draft Standard
The text in RED color: the removal of existing 802.16n Amendment Draft Standard Text
The text in BLUE color: the new text added to the 802.16n Amendment Draft Standard Text
[-------------------------------------------------Start of Text Proposal---------------------------------------------------]

 [Remedy: Add the following text into 16.2.3 in 802.16n AWD.]
16.2.3.2 AAI-RNG-RSP 

[Change Table 685 in section 16.2.3.2 as indicated:]

Table 685—AAI-RNG-RSP message field description
	Field 
	Size (bits) 
	Value/Description 
	Condition 

	Ranging Abort
	1
	Set to 1 when an ABS rejects the AMS.
	Present when an ABS rejects an AMS.

	If (Ranging Abort == 1) {
	
	
	

	Ranging Abort Timer
	16
	Timer defined by an ABS to prohibit the AMS from attempting network entry at this ABS, for a specific time duration.

Value: 0 (Do not try ranging again at the ABS.)

Value: 1–65534, in units of seconds

Value: 65535 (When the received CSGID(s) from the AMS does not match any of the CSGID(s) of the Femto ABS. This value indicates the Ranging Abort Timer is not to be used, and the AMS can range any time.)
	

	}else{
	
	
	

	…
	…
	…
	…

	Location Update Response
	4
	0x0= Success of Location Update

0x1= Failure of Location Update

0x2 = Reserved

0x3 = Success of location update and DL traffic pending

0x4 = Allow AMS’s DCR mode initiation request or DCR mode extension request

0x5 = Reject AMS’s DCR mode initiation request or DCR mode extension request

0x6~0xF: Reserved
	Shall be included when this message is sent in response to an AAI-RNG-REQ message used to perform location update or DCR mode initiation from Idle Mode or DCR mode extension.

	If (Location Update Response ==

0x0) {
	
	
	

	…
	…
	…
	…

	SMS
	Variable
	Short message contents up to the size of 140bytes
	May be included when SMS contents is sent in idle mode.

	New Multicast Group Zone ID
	12
	Indicates a Multicast Group Zone ID to update in target HR-BS.
	Shall be included in HR-Network in response to the AAI-RNG-REQ message where ranging purpose indication is set to 0b1110.

	For(j=1;j<=M;j++){
	
	Number of Multicast Group ID and FID (M) to update in the target HR-BS[1..16]
	Present if it needs to update in HR-Network.

	Current Multicast Group ID
	12
	
	

	Current FID
	4
	
	

	New Multicast Group ID
	12
	
	

	New FID
	4
	
	

	}
	
	
	

	}//end of If (Location Update

Response == 0x0 )
	
	
	

	Reentry Process Optimization
	5
	Reentry process optimization bitmap indicates which MAC control message transactions may be omitted during an attempted reentry (i.e., reentry during HO (including zone switching), and reentry from idle mode)

A value of 1 in the bitmap indicates that the corresponding MAC control message transaction may be omitted, while a 0 indicates that the corresponding MAC control message transaction shall be completed.

The AMS shall only commence Connected State with the T-ABS after completing all the required MAC control message transactions.

Bit 0: Omit AAI-SBC-REQ and AAI-SBC-RSP MAC control messages during reentry processing

Bit 1: Omit PKM Authentication phase

Bit 2: Omit AAI-REG-REQ and AAI-REG-RSP message during reentry processing.

Bit 3: Omit higher layer protocol triggering for IP address refresh during reentry processing

Bit 4: For the case of reentry during HO including zone switching, a 1 indicates to the AMS that the T-ABS has received the full service and operational states for static and dynamic context (including ARQ window parameters and state machines). For the case of reentry from Idle mode, a 1 indicates to the AMS that the T-ABS has received the static context of the AMS. The static context includes SFIDs and related description (QoS descriptors and CS classifier information) for all service flows that the AMS has currently established as well as any SAs with their related keying information.
	

	…
	…
	…
	…

	If (it is under network reentry for

HO){
	
	
	

	New Multicast Group Zone ID
	12
	Indicates a Multicast Group Zone ID to update in target HR-BS.
	Shall be included in HR-Network in response to the AAI-RNG-REQ message where ranging purpose indication is set to 0b1110.

	For (i = 0; i< M; i++) {
	
	Number of Multicast Group ID and FID (M) to update in the T-ABS[1..16]. Mapping of current Multicast Group ID and FID and new Multicast Group ID and FID to be updated. Based on the value of Num of Multicast Group ID and FID to be updated.
	Present if it needs to be updated.



	Current Multicast Group ID
	12
	
	

	Current FID
	4
	
	

	New Multicast Group ID
	12
	
	

	New FID
	4
	
	

	}
	
	
	

	}//end of If (it is under network

reentry for HO)
	
	
	

	For (i = 0; i<N_SFIDs; i++) {
	
	N_SFIDs is Number of SFIDs supported in MZone when an AMS performs Zone Switching from LZone to MZone. Its maximal number is 24.
	Present if CID to FID mapping is done through the AAI-RNG-RSP message during

Zone Switching operation.

If this field is not present, all FIDs for the transport connection should be reestablished through the AAI-DSA exchanges after  completion of network reentry in MZone.

	SFID
	32
	FID in MZone should be assigned as defined in 16.2.6.4.1.3.1 per each DL/UL connections
	

	}
	
	
	

	} //End of else (Ranging

Abort==1)
	
	
	


[Change section 16.2.3.13 AAI-NBR-ADV as indicated:]

16.2.3.13 AAI-NBR-ADV
AAI-NBR-ADV message may sort neighbor ABSs (RSs) according to their deployment types, which is categorized by the following parameters:

a) Cell type (macro, micro, macro hot-zone, Femto, relay)

b) Physical carrier index referring AAI-Global-CFG message that provides carrier frequency, BW, TDD/FDD and related definitions (expected to be the same given carrier frequency)

c) MAC version
ABS determines and indicates the system configuration information included for each deployment type and their corresponding broadcast frequency.
To allow AAI-NBR-ADV fragmentation while providing flexibility for AMS HO operation without requiring acquisition of the whole AAI-NBR-ADV message, ABS always provides the total number of cell types, total number of segments for each type, and the total number of neighbor ABS per segment. Each AAI-NBR-ADV fragment is indicated by AAI-NBR-ADV Segment Index. Once an AAI-NBR-ADV segment is sent for a given cell type, the ABS should not start sending ABS for different cell type until all AAI-NBR-ADV segments for such given cell type are sent. ABSs with identical type are listed in the AAI-NBR-ADV message in descending order of their cell coverage.
Each AAI-NBR-ADV message carries the following:

· AAI-NBR-ADV change count

· Number of total cell types

· Segment information for this AAI-NBR-ADV message

· System information of ABSs of a specific cell type

· Starting ABS Index: Starting ABS Index of the AAI-NBR-ADV segment is the value of one incremented from the last ABS index of the previous AAI-NBR-ADV segment. Starting ABS Index is the index of the first NBR ABS that is sent in a AAI-NBR-ADV segment. The index of the second NBR ABS equals to Starting ABS Index +1, and so on so that all ABSs in this AAI-NBR-ADV segment has consecutive index in ascending order. If this is the first AAI-NBR-ADV segment or the AAI-NBR-ADV message is not segmented, the Starting ABS Index will be 0.
For each cell type, shared configuration parameters are carried as follows:

· Prefix of BSID

· SA-Preamble Index range

· Physical carrier range
The Prefix of BSID, SA-Preamble Index range, and Physical carrier range are optional fields, which can be used when the S-ABS chooses not to broadcast configuration information for each individual ABS within the cell type.

Within each cell type, if S-ABS chooses to broadcast configuration information for each individual ABS instead of specifying SA-Preamble Index range and Physical carrier range, a list of ABSs are provided and the following parameters are carried for each ABS:

· 48-bit BS-ID

· ABS SA-Preamble Index

· Indication whether full system information or partial information is carried for this ABS, which includes the following:

· SFH information

· Physical carrier index (6 bits, refer to the “physical carrier index” defined in AAI-Global-CFG)

· MAC protocol versions (8 bits)

· Paging carrier indication (1 bit, refer to specify if a carrier is a paging carrier or not)
· Multicast service flow mapping list (for HR-Network)
· Neighbor Multicast Group Zone ID
· Mapping of Multicast Group ID + FID and neighbor Multicast Group ID + FID
where for ABS of macrocell type, all the necessary system information shall be included, and the format may only carry delta information fields with respect to the reference ABS (e.g., the S-ABS or the preceding neighbor BS/ABS of this cell type); and for Wireless-MAN-OFDMA reference system, only 48-bit BS-ID and Preamble index are included in AAI-NBR-ADV.
…….
[Change Table 696 in section 16.2.3.13 as indicated:]
Table 696—AAI-NBR-ADV message field description
	Field
	Size (bits)
	Value/Description
	Condition

	…………
	……
	………
	……

	For (i=0; i<N-NBR-ABSs; i++) {
	
	N-NBR-ABSs is the number of neighbor ABSs included in this message, and has the range of [1..64].
	

	BSID
	48
	Neighbor ABS ID
	

	MAC protocol version
	8
	MAC protocol version of the BS Consistent with IEEE Std 802.16-2009 definition, with new MAC protocol version 10 defined for AAI.
	

	CP time
	2
	CP time of the BS

0b00: 1/8

0b01: 1/16

0b10: 1/4
	

	Neighbor Multicast Group Zone ID
	12
	Indicates a Multicast Group Zone ID provided by neighbor BS.
	Present in HR-Network

	For(j=1;j<=M;j++){
	
	Number of Multicast Group ID and FID (M) mapping between serving BS and neighbor BS[1..16]
	Present if needed

	Multicast Group ID
	12
	
	

	FID
	4
	
	

	Neighbor Multicast Group ID
	12
	
	

	Neighbor FID
	4
	
	

	}
	
	
	

	For(j=0; j<N-Carrier-Info; j++)

{
	
	N-Carrier-Info is the number of carrier

information listed here for the ABSi
	

	…………
	……
	…………
	……


[Add following rows in the end of Table 714 in section 16.2.3.31 as indicated:]

	Multicast Group Zone ID
	12
	Indicates a Multicast Group Zone ID provided by this BS.

Shall not be set to “0.”
	In HR-Network


[Change last paragraph in section 16.2.3.47 AAI-DSA-REQ as indicated:]

When an ABS commences multicast service, the following parameters shall be included in the AAI-DSA-REQ message.
· Multicast Group Zone ID: Indicates multicast group zone IDs for the connection that is associated with the service flow in AAI-DSA-REQ in HR-Network.

· Multicast Group ID: Indicates multicast group for the connection that is associated with the service flow in AAI-DSA-REQ.
 [Change Table 740 in section 16.2.3.47 as indicated:]
Table 740—AAI-DSA-REQ message field description

	Field
	Size (bits)
	Value/Description
	Condition

	…………
	……
	………
	……

	For(i=0; i<N-FIDs-Coupled-

Noncommon; i++) {
	
	N-FIDs-Coupled-Noncommon is the number of non-common coupled service flow IDs

The maximum value of N-FIDs-Coupled-Noncommon is 32.
	

	FID
	4
	
	Shall be present if NFIDs-Coupled-Noncommon

is not zero

	Non-common for Coupled Group
	variable
	Non-common service flow encodings that are specific to individual service flows specified in Coupled FID Parameter List Service flow/convergence sublayer parameters in Table 788, except FID, SFID, E-MBS service related information, Group Parameter Create/Change related information and Coupled Group Create/Change related information, may be encapsulated in this field.
	Shall be present if NFIDs-Coupled-Noncommon

is not zero

	}
	
	
	

	}
	
	
	

	Multicast Group Zone ID
	12
	Indicates a multicast group zone to add where the connection for associated service flow is valid.
	Present if needed in HR-Network

	For (i=0; i<Num of Multicast Group ID and FID (M); i++) {
	
	Num of Multicast Group ID and FID (M) is the number of Multicast Group IDs to add [1..16]
	Present when ABS initiates AAI-DSA-REQ

	Multicast Group ID
	12
	ID of a group to which the flow is added
	Present only if Num of

Multicast Group ID and FID (M)> 0

	FID
	4
	Multicast specific FID that is associated with Multicast Group ID
	Present only if Num of

Multicast Group ID and FID (M)> 0

	}
	
	
	

	If (sleep cycle setting is included) {
	
	
	

	Operation
	2
	This indicates operation request type

0b00~0b01: Reserved

0b10: Change sleep cycle setting

0b11: Switch sleep cycle setting
	

	…………
	……
	………
	……

	
	
	
	


[Change last paragraph in section 16.2.3.48 AAI-DSA-RSP as indicated:]

When an AMS commences multicast service, the ABS shall include the following parameters in the AAI-DSA-RSP message:
· Multicast Group Zone ID: Indicates multicast group zone IDs for the connection that is associated with the service flow in AAI-DSA-RSP in HR-Network.

· Multicast Group ID: Indicates multicast group for the connection that is associated with the service flow in AAI-DSA-RSP.
[Change Table 741 in section 16.2.3.47 as indicated:]
Table 741—AAI-DSA-RSP message field description

	Field
	Size (bits)
	Value/Description
	Condition

	…………
	……
	………
	……

	Carrier Switching Mode
	1
	0b0: carrier switching method based on Unicast Available Interval in the AAI-DSA message

0b1: carrier switching method using AAI-E-MBS-REP/RSP message
	Present if ABS indicates carrier switching when

receiving AMS-initiated

DSA

	If(Carrier Switching Mode ==

0b0) {
	
	
	

	Unicast Available Interval Bitmap
	variable
	Indicates when the AMS should be available in the primary carrier using N bits b0b1b2...bN-1

If bi==0, then AMS is available for E-MBS data scheduling in secondary carrier

If bi==1, then AMS is available for unicast scheduling in primary carrier

NMSI = 4 superframes: N = 4 bits

NMSI = 8 superframes: N = 8 bits

NMSI = 16 superframes: N = 16 bits

NMSI = 32 superframes: N = 32 bits

Depending on the NMSI, the number of bits per subframe changes, 4 frames per bit
	

	}
	
	
	

	Multicast Group Zone ID
	12
	Indicates a multicast group zone to add where the connection for associated service flow is valid.
	Present if needed in HR-Network

	For (i=0; i<Num of Multicast Group ID and FID (M); i++) {
	
	Num of Multicast Group ID and FID (M) is the number of Multicast Group IDs to add [1..16]
	

	Multicast Group ID
	12
	ID of a group to which the flow is added
	Present only if Num of

Multicast Group ID and FID (M)> 0

	FID
	4
	Multicast specific FID that is associated with Multicast Group ID
	Present only if Num of

Multicast Group ID and FID (M)> 0

	}
	
	
	

	If (sleep cycle setting is included) {
	
	
	May be present when

sleep cycle setting needs to be changed or

switched

	Response_Code
	2
	This indicates response type of AAI-SLP-RSP message.

0b00: Request by ABS in Unsolicited manner

0b01: Approval of AAI-SLP-REQ

0b10: Rejection of AAI-SLP-REQ

0b11: Reserved
	This parameter shall be

included only when

ABS transmit this control message.

	Operation
	2
	This indicates operation request type

0b00~0b01: Reserved

0b10: Change sleep cycle setting

0b11: Switch sleep cycle setting
	

	…………
	……
	………
	……

	
	
	
	


[Change Table 743 in section 16.2.3.47 as indicated:]
Table 743—AAI-DSC-REQ message field description

	Field
	Size (bits)
	Value/Description
	Condition

	…………
	……
	………
	……

	For(i=0; i<N-FIDs-Coupled-Noncommon; i++) {
	
	N-FIDs-Coupled-Noncommon is the number of non-common coupled service flow IDs.

The maximum value of N-FIDs-Coupled-Noncommon is 32.
	

	FID
	4
	Flow identifier
	Present when N-FIDs-Coupled-Noncommon

>0

	Non-common for Coupled Group
	variable
	Non-common service flow encodings that are specific to individual service flows specified in Coupled FID Parameter List.

Service flow/convergence sublayer parameters in Table 788, except FID, SFID, E-MBS service-related information, Group Parameter Create/Change related information and Coupled Group Create/Change related information, may be encapsulated in this field.
	Present when N-FIDs-Coupled-Noncommon

>0

	}
	
	
	

	}
	
	
	

	New Multicast Group Zone ID
	12
	Indicates a multicast group zone to overwrite where the connection for associated service flow is valid.
	Present when ABS initiates AAI-DSC-REQ in HR-Network

	For (i=0; i<Num of Multicast Group ID and FID (MC); i++) {
	
	Num of Multicast Group ID and FID (MC) is the number of Multicast Group IDs to add [1..16]
	Present when ABS initiates AAI-DSA-REQ

	Multicast Group ID
	12
	ID of a group to which the flow is added
	Present only if Num of

Multicast Group ID and FID (M)> 0

	FID
	4
	Multicast specific FID that is associated with Multicast Group ID
	Present only if Num of

Multicast Group ID > 0

	}
	
	
	

	For (i = 0; i< MU; i++) {
	
	Number of Multicast Group ID and FID (MU) to update [1..16]. Mapping of current Multicast Group ID and FID and new Multicast Group ID and FID to update. Based on the value of Num of Multicast Group ID and FID to update.
	Present if it needs to update in HR-network.



	Current Multicast Group ID
	12
	
	

	Current FID
	4
	
	

	New Multicast Group ID
	12
	
	

	New FID
	4
	
	

	}
	
	
	

	For (i=0; i<Num of Multicast Group ID and FID (MA); i++) {
	
	Num of Multicast Group ID and FID (MA) is the number of Multicast Group IDs to add [1..16]
	Present when ABS initiates AAI-DSC-REQ 
Present only if  Multicast Group ID to be added exists

	Multicast Group ID to be added
	12
	Multicast Group ID to be added
	Present only if Num of

Multicast Group ID and FID (M)> 0

	FID
	4
	Multicast specific FID which is associated with newly added Multicast Group ID
	Present only if Num of

Multicast Group ID and FID (M) > 0

	}
	
	
	

	For (i=0; i<Num of Multicast Group ID and FID (MD); i++) {
	
	Num of Multicast Group ID and FID (MD) is the number of Multicast Group IDs to delete [1..16]
	Present when ABS initiates AAI-DSC-REQ 

Present only if Multicast Group ID to be deleted exists

	Multicast Group ID to be deleted
	12
	Multicast Group ID to be deleted
	Present only if Num of

Multicast Group ID and FID (M) > 0

	FID
	
	Multicast specific FID which is associated with newly deleted Multicast Group ID
	Present only if Num of

Multicast Group ID and FID (M)> 0

	}
	
	
	

	If (sleep cycle setting is included) {
	
	
	May be present when sleep cycle setting  needs to be changed or

switched

	Operation
	2
	This indicates operation request type

0b00~0b01: Reserved

0b10: Change sleep cycle setting

0b11: Switch sleep cycle setting
	

	…………
	……
	………
	……

	
	
	
	


 [-------------------------------------------------End of Text Proposal----------------------------------------------------]
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