
To:

Roger Marks

Chair, IEEE 802.16 Working Group

r.b.marks@ieee.org
Reference: TWG Inter-Operability Problem Reports (IOPRs TIO_59553 and TIO_60484)
September 11, 2011
Subject: Liaison Statement to IEEE 802.16 WG on modifications to the IEEE Std 802.16 needed to support WiMAX certification. 
Dear Dr. Marks,
In the course of development and validation of product certification test cases based on IEEE Std 802.16, the WiMAX Forum TWG has identified critical issues with the 802.16 specification that impede product interoperability. The WiMAX Forum TWG believes these issues require clarification and/or correction.  TWG respectfully requests that the IEEE 802.16 working group take the following actions.
· Review the attached problem statements and/or WiMAX contemplated remedies for each one of the problem statements (see Annexes)
· Develop a remedy for each one of the issues
· Inform the WiMAX Forum TWG of the results of IEEE 802.16 working group’s actions on this matter.   
Should the IEEE 802.16 working group develop any specific remedy in response to the problems identified in the Annexes, and should these remedies be incorporated into IEEE Std 802.16, the WiMAX Forum Technical Working Group (TWG) would appreciate further communication giving specific details of the remedies including affected IEEE Std 802.16 sections.
Thank you very much for your attention to this matter of mutual importance.

Sincerely,

Wonil Roh

Chair, WiMAX Forum Technical Working Group (TWG)
Annex A Direct HO from 16e BS to 16m only ABS (IOPR TIO-59553)
A.1 Interoperability Problem Statement

Considering the mixed deployment of 16e BS and 16m only ABS, the handover from 16e BS to 16m only ABS, i.e., direct handover is required. Direct handover from 16e BS to 16m only ABS, or vice versa is supported in IEEE P802.16m standard, but there need clarifications to implement the direct handover.     

There is no information of 16m only ABS in MOB_NBR-ADV message, so AMSs in 16e BS don’t know the presence of neighbor 16m only ABS. If an AMS wants to handover to neighbor 16m only ABS, the AMS needs to measure the signal strength of neighbor 16m only ABS by itself, which is called as “blind scanning” in IEEE P802.16m/D12. It takes long time to obtain target ABS information by blind scanning so that handover performance cannot be guaranteed in direct handover from 16e BS to 16m only ABS. 
In other case where an AMS performs handover from 16m only ABS to 16e BS, the AMS obtains partial information of neighbor 16e BS through an AAI-NBR-ADV message in 16m only ABS. However the partial system information does not reduce handover interruption time because the AMS has to wait until it receives DCD or UCD message in the 16e BS.
A.2 Possible Changes in IEEE Std 802.16

[Remedy 1:]

[Adopt the following new section 6.3.2.3.60 in IEEE 802.16-2009:]

Add new subclause 6.3.2.3.60 after section 6.3.2.3.59:

6.3.2.3.60 MOB_NBR-INFO

A BS supporting mobile functionality in association with neighboring ABSs may transmit an MOB_NBR-INFO management message at a periodic interval (MOB_NBR-INFO interval; see Table 554) to identify the network and define the characteristics of neighbor ABSs. For the compression of neighbor BSIDs present in MOB_SCN-REQ, MOB_SCN-RSP, MOB_SCN-REP, MOB_BSHO-REQ and MOB_MSHO-REQ messages, the BS shall keep  a constant mapping between neighbor ABS BSID and neighbor ABS indexes in the MOB_NBR-INFO message, for each Configuration Change Count. 
	Syntax
	Size

(bit)
	Notes

	MOB_NBR-INFO_Message_format() {
	
	

	Management Message Type = 110
	8
	

	Configuration Change Count
	8
	Incremented each time the information for any of the  neighbor ABS has changed.

	Fragmentation Index
	4
	Indicates the current fragmentation index.

	Total Fragmentation
	4
	Indicates the total number of fragmentations.

	N_NEIGHBORS
	8
	

	Superframe boundary
	2
	Indicates the super frame boundary of the neighbor ABS.
The BS frames with frame numbers modulo 4 equal to the value of this field are aligned with the 1st frame (frame index 0) of the ABS superframes
. 


	Reserved
	6
	For byte alignment

	For (j = 0 ; j < N_NEIGHBORS; j++) {
	—
	—

	Length
	8
	Length of message information including all fields within the FOR loop

	BSID
	48
	Neighbor ABS ID

	SA-PREAMBLE index
	10
	SA-Preamble index of the neighbor ABS

	Center frequency
	32
	Center frequency (in unit of Hz) of the neighbor ABS

	Bandwidth
	3
	BW size of the neighbor ABS

0b000: 5 MHz

0b001: 7 MHz

0b010: 8.75 MHz

0b011: 10 MHz

0b100: 20 MHz

0b101~ 0b111: reserved

	CP time
	2
	Indicates the CP time of the neighbor ABS

0b00: 1/8

0b01: 1/16

0b10: 1/4

0b11: reserved

	Reserved
	1
	

	TLV Encoded Neighbor information
	variable
	TLV-specific

	}
	
	

	}
	
	


For each advertised neighbor ABS, the following TLV parameters may be included:

ABS information for direct HO (see 11.1.13.1)

[Remedy 2:]

Table 559—Type values for common TLV encodings
	Type
	Name

	149
	HMAC Tuple

	…
	..

	127
	MCID Continuity and Transmission Info

	126
	ABS information for direct HO


[Remedy 3:]

11.1.13 ABS information for direct HO encoding

The TLV encodings defined in this subclause are specific to the direct HO from 16e BS to 16m-only ABS. These TLV provide information regarding S-SFH SP1/SP2/SP3 IEs broadcast by neighbor 16m-only ABS.

When more than one TLV (i.e. type 126) are included MOB_BSHO-REQ or MOB_BSHO-RSP message, those TLVs shall be used only for AAI capable MS and the order of these TLV shall be the same as the order of  Neighbor_ABS_Index in Neighbor ABS Information (see 11.15.5) which is included together in the MOB_BSHO-REQ or the MOB_BSHO-RSP message.
	Type
	Length
	Value
	Scope

	126
	Variable
	Compound:
	MOB_NBR-INFO

MOB_BSHO-REQ

MOB_BSHO-RSP


11.1.13.1 SFH change count and SP reference indicator

	Type
	Length
	Value
	Scope

	126.1
	1
	Bits 0-3: It shall be interpreted as S-SFH change count of a neighbor ABS. It corresponds to the S-SFH change count in the ABS’s P-SFH IE.

Bits 4-6: S-SFH SP reference indicator bitmap corresponding to S-SFH SP1 IE, S-SFH SP2 IE and S-SFH SP3 IE, respectively. Bit 4 corresponds to S-SFH SP1 IE; Bit 6 corresponds to S-SFH SP3 IE.

 For the first compound TLV included in this message, these bits shall be ignored and TLVs 126.2, 126.3, and 126.4 shall be included. For each bit location, a value of ‘0’ indicates that SP1 IE, SP2 IE and SP3 IE is the same as that specified in the first compound TLV 126 included in this message unless TLV 126.2, 126.3 or 126.4 respectively is included, a value of ‘1’ indicates that SP1 IE, SP2 IE, and SP3 IE is the same as that of the preceding neighboring ABS unless TLV 126.2, 126.3 or 126.4 respectively is included.

Bit 7: reserved (shall be set to zero)
	MOB_NBR-INFO

MOB_BSHO-RSP

MOB_BSHO-REQ


11.1.13.2  S-SFH SP1 IE
	Type
	Length
	Value
	Scope

	126.2
	variable
	See Table 839 (excluding MSB of superframe number and LSBs of 48 bit ABS MAC ID) (for each parameter, byte alignment is required)
	MOB_NBR-INFO

MOB_BSHO-RSP

MOB_BSHO-REQ


11.1.13.3  S-SFH SP2 IE
	Type
	Length
	Value
	Scope

	126.3
	variable
	See Table 840 (excluding MSB of 48 bit ABS MAC ID) (for each parameter, byte alignment is required)
	MOB_NBR-INFO

MOB_BSHO-RSP

MOB_BSHO-REQ


11.1.13.4  S-SFH SP3 IE
	Type
	Length
	Value
	Scope

	126.4
	variable
	See Table 841 (for each parameter, byte alignment is required)
	MOB_NBR-INFO

MOB_BSHO-RSP

MOB_BSHO-REQ


: 

[Remedy 4:]

[Adopt the following change in Table 554 in section 10.1 (IEEE802.16-2009):]

Change Table 554 as indicated: 

	System
	Name
	Time Reference
	Minimum value
	Default value
	Maximum value

	BS
	MOB_NBR-ADV Interval
	Nominal time between transmission of MOB_NBR-ADV messages.
	—
	—
	30 s

	BS 1)
	MOB_NBR-INFO Interval
	Nominal time between transmission of MOB_NBR-INFO messages
	—
	—
	30 s

	BS, MS
	ASC-AGINGTIMER
	Nominal time for aging of MS associations
	0.1 s
	—
	10 s


1) A BS that supports mobile functionality in association with neighboring AAI-only ABSs
[Remedy 5:]

[Adopt the following changes in section 6.3.2.3.43:]
Change the text below Table 146 as indicated:

The MOB_SCN-REQ message may include the following parameters encoded as TLVs:

Sleep Mode Reactivation Information (see 11.20.2)

Recommended start frame (see 11.20)
For requesting to scan neighbor AAI-only ABS, the MOB_SCN-REQ message may include the following parameter encoded as TLVs:

Recommended Neighbor ABS Information for Scanning (see 11.20.3)

The MOB_SCN-REQ message shall include the following parameters encoded as TLV tuples:

HMAC/CMAC Tuple (see 11.1.2)

The HMAC/CMAC Tuple shall be the last attribute in the message.
[Remedy 6:]

[Adopt the following changes in section 11.20:]

Add new subclause 11.20.3 as follows:

11.20.3 Recommended Neighbor ABS Information for Scanning
The Recommended Neighbor ABS information for Scanning TLV indicates the AAI-only Neighbor ABSs  for scanning . Neighbor_ABS_Index indicates the position of the ABS in the MOB_NBR-INFO message.

	Type
	Length
	Value
	Scope

	3
	variable;


	Bits 0–7: Configuration change count for MOB_NBR-INFO

Bits 8–15: N_Recommended_ABS_Index

Subsequent (N_Recommended_ABS_Index × 8) bits:

for (i = 0, i < N_Recommended_ABS_Index, i++) {

8-bits Neighbor_ABS_Index

}
	MOB_SCN-REQ

MOB_SCN-RSP


[Remedy 7:]

   N/A
[Remedy 8:]

[Adopt the following changes in section 6.3.2.3.44:]

Change the text below Table 147 as indicated:
Report metric


Bitmap indicator of trigger metrics that the serving BS requests the MS to report. The serving BS shall indicate only the trigger metrics agreed during SBC-REQ/RSP negotiation. Metrics such as Relative delay and BS RTD shall not be applied for scanning report of AAI-only neighbor ABS. Each bit indicates whether reports will be initiated by trigger based on the corresponding metric:



Bit 0: BS CINR mean



Bit 1: BS RSSI mean



Bit 2: Relative delay



Bit 3: BS RTD; this metric shall be only measured on serving BS/anchor BS



Bits 4–7: Reserved; shall be set to zero

The MOB_SCN-RSP message may include the following parameters encoded as TLVs:

Sleep Mode Reactivation Information (see 11.20.2)
For scanning neighbor AAI-only ABS, the MOB_SCN-RSP message may include the following parameter encoded as TLVs:
Recommended Neighbor ABS Information for Scanning (see 11.20.3)

The MOB_SCN-RSP message shall include the following parameters encoded as TLV tuples:

HMAC/CMAC Tuple (see 11.1.2)

The HMAC/CMAC Tuple shall be the last attribute in the message.
[Remedy 9:]

[Adopt the following changes in section 6.3.2.3.45:]

Change the text below Table 148 as indicated:

TLV tuples specified in 11.19 may be included into MOB_SCN-REP message. Information provided by N-th TLV of this type is related to N-th BS listed in the message.
For measurement report of neighbor AAI-only ABS, the MOB_SCN-REP message may include the following parameter encoded as TLVs:
Recommended Neighbor ABS Information for SCN-REP (see 11.19.1)

The MOB_SCN-REP message shall include the following parameters encoded as TLV tuples:

HMAC/CMAC Tuple (see 11.1.2)

The HMAC/CMAC Tuple shall be the last attribute in the message.
[Remedy 10:]

[Adopt the following changes in section 11.19:]

Add new subclause 11.19.1 as follows:

11.19.1 Recommended Neighbor ABS Information for SCN-REP
The Recommended Neighbor ABS information for SCN-REP field indicates the Neighbor ABS index and measurement information of AAI-only neighbor ABS such as CINR mean or RSSI mean. Neighbor_ABS_Index indicates ABS index corresponding to position of ABS in MOB_NBR-INFO message.

	Type
	Length
	Value
	Scope

	2
	variable
	Bits 0–7: Configuration change count for MOB_NBR-INFO

Bits 8–15: N_Recommended_ABS_Index

Subsequent bits:

for (i = 0, i < N_Recommended_ABS_Index, i++) {

8-bits Neighbor_ABS_Index
If(Report metric[Bit 0] == 1)
8-bits BS CINR mean
If(Report metric[Bit 1] == 1)
8-bits BS RSSI mean
}
	MOB_SCN-REP


[Remedy 11:]

[Adopt the following changes in section 6.3.2.3.47:]

Change the text below Table 150 as indicated:

For Mode = 0b00, the MOB_BSHO-REQ may contain the following TLV:

Additional Action Time (see 11.15.3)

Indicates a specific action time for each Neighbor BS listed in this message. The action times included in this TLV shall be ordered according to the Neighbor BS listed in this message.

For initiating a handover to AAI-only ABS, the MOB_BSHO-REQ may contain the following TLV:
Neighbor ABS Information (see 11.15. 5)

The MOB_BSHO-REQ message shall include the following parameters encoded as TLV tuples:

HMAC/CMAC Tuple (see 11.1.2)

The HMAC/CMAC Tuple shall be the last attribute in the message.
[Remedy 12:]

[Adopt the following changes in section 11.15:]

Add new subclause 11.15.4 as follows:

11.15.4 Requested Neighbor ABS Information
The Requested Neighbor ABS information TLV indicates the AAI-only Neighbor ABS index and SA-Preamble of AAI-only neighbor ABS. Neighbor_ABS_Index indicates the position of ABS in MOB_NBR-INFO message.

	Type
	Length
	Value
	Scope

	4
	variable

	Bits 0–7: Configuration change count for MOB_NBR-INFO
Bit 8: Request S-SFH SPx IE

MS may request Serving BS to include ABS information for direct HO (see 11.1.13)  in MOB_MSHO-RSP when MOB_NBR-INFO does not include ABS information for direct HO

Bits 9–15: N_Recommended_ABS_Index

for (i = 0, i < N_Recommended_ABS_Index, i++) {

8-bits Neighbor_ABS_Index
10-bits SA-PREAMBLE index
6-bits reserved

}
	MOB_MSHO-REQ


 [Remedy 13:]

[Adopt the following changes in section 6.3.2.3.48:]

Change the text below Table 151 as indicated:

When the MS supports FBSS/MDHO and has a nonempty diversity set, the MS shall include the following parameters for each active BS. When the MS does not support FBSS/MDHO or has an empty active, the MS shall include the following parameters for the current serving BS.

Temp BSID

When the MS support FBSS/MDHO and has a nonempty diversity set, Temp BSID is the diversity set member ID. When the MS does not support FBSS/MDHO or has an empty diversity set, Temp BSID shall be set to 0.

BS CINR mean

The BS CINR Mean parameter indicates the CINR in dB measured at the MS on the DL signal of a particular BS. The value shall be interpreted as a signed byte with the resolution of 0.5 dB. The measurement shall be performed on the frame preamble and averaged over the measurement period.
For initiating a handover to AAI-only ABS, the MOB_MSHO-REQ may include the following parameter encoded as TLVs:

Requested Neighbor ABS Information (see 11.15.4)

The MOB_MSHO-REQ message shall include the following parameters encoded as TLV tuples:

HMAC/CMAC Tuple (see 11.1.2)

The HMAC/CMAC Tuple shall be the last attribute in the message.
[Remedy 14:]

[Adopt the following changes in section 6.3.2.3.47:]

Change the text below Table 150 as indicated:

For Mode = 0b00, the MOB_BSHO-REQ may contain the following TLV:

Additional Action Time (see 11.15.3)
Indicates a specific action time for each Neighbor BS listed in this message. The action times

included in this TLV shall be ordered according to the Neighbor BS listed in this message.
For a handover to AAI-only ABS, the MOB_BSHO-REQ message may include the following TLV:
Neighbor ABS Information (see 11.15.5)

For a handover to AAI-only ABS, the MOB_BSHO-REQ may include the following TLV in case the MOB_NBR-INFO message does not include the TLV:
ABS information for direct HO encoding (see 11.1.13)
The MOB_BSHO-REQ message shall include the following parameter encoded as TLV tuples:
HMAC/CMAC Tuple (see 11.1.2)

The HMAC/CMAC Tuple shall be the last attribute in the message.
[Remedy 15:]

[Adopt the following changes in section 6.3.2.3.49:]

Change the text below Table 152 as indicated:

For Mode = 0b00, the MOB_BSHO-RSP may contain the following TLV:

Additional Action Time (see 11.15.3)

Indicates a specific action time for each Neighbor BS listed in this message. The action times included in this TLV shall be ordered according to the Neighbor BS listed in this message.

For a handover to AAI-only ABS, the MOB_BSHO-RSP may include the following TLV in response to a MOB_MSHO-REQ message including Requested Neighbor ABS Information (see 11.15.4):
Neighbor ABS Information (see 11.15.5)

For a handover to AAI-only ABS, the MOB_BSHO-RSP may include the following parameters encoded as TLVs in case of Bit 8 = 1 of Requested_Neighbor ABS Information (see 11.15.4) in the MOB_MSHO-REQ message:
ABS information for direct HO encoding (see 11.1.13)
The MOB_BSHO-RSP message shall include the following parameters encoded as TLV tuples:

HMAC/CMAC Tuple (see 11.1.2)

The HMAC/CMAC Tuple shall be the last attribute in the message.
[Remedy 16:]

[Adopt the following changes in section 11.15:]

Add new subclause 11.15.5 as follows:

11.15.5 Neighbor ABS Information
The Neighbor ABS information field indicates the Neighbor ABS index, SA-Preamble, Reentry process optimization of AAI-only neighbor ABS. This TLV shall be used for only AAI  MS.
	Type
	Length
	Value
	Scope

	5
	variable
	Bits 0–7: Configuration change count for MOB_NBR-INFO
Bit 8: Inclusion S-SFH SPx IEs:

When ABS information for direct HO TLV encoding (see 11.1.13) right after this TLV (i.e. 11.15.5), this parameter shall be set to 1

Bits 9–15: N_Recommended_ABS_Index

for (i = 0, i < N_Recommended_ABS_Index, i++) {

8-bits Neighbor_ABS_Index
10-bits SA-PREAMBLE index
5-bits Reentry Process Optimization
12 –bits Pre-assigned STID
5-bits reserved

}
	MOB_BSHO-REQ

MOB_BSHO-RSP


5-bit Reentry Process Optimization is provided as part of this message is indicative only. For each bit location, a value of 0 indicates the associated reentry MAC control messages shall be required, a value of 1 indicates the reentry MAC control message may be omitted.

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

Bit 1: Omit PKM Authentication phase

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

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

Bit 4: If Bit 4 = 1, Full service and operational state transfer or sharing between serving BS and target ABS (All static and dynamic context, e.g., ARQ windows, state machines)
 [Remedy 17:]
[Adopt the following changes in section 6.3.2.3.50:]

Change Table 153 as indicated:

Table 153—MOB_HO-IND message format
	Syntax
	Size

(bit)
	Notes

	MOB_HO-IND_Message_format() {
	
	

	Management Message Type = 59
	8
	

	Reserved
	6
	

	Mode
	4
	0b00: HO

0b01: MDHO/FBSS: Anchor BS update

0b10: MDHO/FBSS: Diversity set update

0b11: Direct HO from  a BS1) to an ABS

	if (Mode == 0b00) {
	—
	—

	…
	
	


1) BS that supports mobile functionality in association with neighboring AAI-only ABSs
Change the text below Table 153 as indicated:

The MOB_HO-IND message may include the following parameter encoded as a TLV tuple if HO_IND-type is set to 0b10:

Alternate_Target_BS (see 11.15.2)

If the MS sends the MOB_HO-IND with HO_IND_type set to 0b10 (HO reject), the MS may send this TLV to indicate its preferred handoff target BS.
If Mode is set to 0b11, the MOB_HO-IND message shall include the following parameter encoded as TLVs:

Target ABS (see 11.15.7)

The MOB_HO-IND message shall include the following parameters encoded as TLV tuples:

HMAC/CMAC Tuple (see 11.1.2)

The HMAC/CMAC Tuple shall be the last attribute in the message.
[Remedy 18:]
[Adopt the following changes in section 11.15:]

Add new subclause 11.15.7 as follows:
11.15.7 Target ABS

The AMS may include the Target_ABS TLV in a MOB_HO-IND message in which the Mode is set to 0b11 (Direct HO from 16e BS to 16m ABS, see 6.3.2.3.50) in order to indicate its preferred HO target. If the AMS includes this TLV, the AMS shall set bits 57-10 to the BS_ID of the proposed HO target ABS, and shall set bits 9-0 to the SA-Preamble of the target ABS.
	Type
	Length
	Value
	Scope

	7
	8
	Bits 63–58: reserved

Bits 57–10: BS_ID

Bits 9–0: SA-PREAMBLE index
	MOB_HO-IND


[Remedy 19:]
[Adopt the following changes in section 6.3.21.2.10:]

Add texts at the end of subclause 6.3.21.2.10 as follows:

— Optimized HO during a handover from AAI-only ABS to 16e BS
Security context and IP address are shared between the target AAI-only ABS and the serving 16e BS. 

HO process optimization TLV settings:
— HO process optimization bit 0 = 0

— HO process optimization bit 1 = 1
— HO process optimization bit 2 = 1

— HO process optimization bit 6 = 0
— HO process optimization bit 7 = 0

— HO process optimization bit 8 = 1
— HO process optimization bit 10 = 1
— HO process optimization bit 13 = 0

— All other bits, except reserved bits = Don’t care (i.e., not dependant on optimization case)
[Remedy 20:]
[Adopt the following changes in section 11.13.17:]

Add texts in subclause 11.13.17 as follows:
11.13.17 ARQ TLVs for ARQ-enabled connections

ARQ TLVs in DSC-REQ/DSC-RSP messages shall be included only for an AMS that has completed network reentry with a 16e BS after a handover from an AAI-only ABS. In this case, ARQ parameters for multiple service flows may be updated in a single DSC procedure using “Group parameter Create/Change TLV”.
Change tables in 11.13.17 as indicated:

	Type
	Length
	Value
	Scope

	[145/146].18

1.18
	1
	0 = ARQ Not Requested/Accepted

1 = ARQ Requested/Accepted
	DSA-REQ, DSA-RSP

DSC-REQ, DSC-RSP

REG-REQ, REG-RSP


	Type
	Length
	Value
	Scope

	[145/146].19

1.19
	2
	＞0 and ( (ARQ_BSN_MODULUS/2)
	DSA-REQ, DSA-RSP

DSC-REQ, DSC-RSP

REG-REQ, REG-RSP


	Type
	Length
	Value
	Scope

	[145/146].20

1.20
	2
	TRANSMITTER_DELAY

0-6553500(s (100(s granularity)
	DSA-REQ, DSA-RSP

DSC-REQ, DSC-RSP

REG-REQ, REG-RSP

	[145/146].21

1.21
	2
	RECEIVER_DELAY

0-6553500(s (100(s granularity)
	DSA-REQ, DSA-RSP

DSC-REQ, DSC-RSP

REG-REQ, REG-RSP


	Type
	Length
	Value
	Scope

	[145/146].22

1.22
	2
	0 = Infinite

1-6553500(s (100(s granularity)
	DSA-REQ, DSA-RSP

DSC-REQ, DSC-RSP

REG-REQ, REG-RSP


	Type
	Length
	Value
	Scope

	[145/146].23

1.23
	2
	0 = Infinite

1-6553500(s (100(s granularity)
	DSA-REQ, DSA-RSP

DSC-REQ, DSC-RSP

REG-REQ, REG-RSP


	Type
	Length
	Value
	Scope

	[145/146].24

1.24
	1
	0 – Order of delivery is not preserved

1 – Order of delivery is preserved
	DSA-REQ, DSA-RSP

DSC-REQ, DSC-RSP

REG-REQ, REG-RSP


	Type
	Length
	Value
	Scope

	[145/146].25

1.25
	2
	0 = Infinite

0 – 6553500(s (100(s granularity)
	DSA-REQ, DSA-RSP

DSC-REQ, DSC-RSP

REG-REQ, REG-RSP


	Type
	Length
	Value
	Scope

	[145/146].26

1.26
	1
	For DSA-REQ, DSC-REQ and REG-REQ:
Bit 0–3: encoding for proposed minimum block size (M)

Bit 4–7: encoding for proposed maximum block size (N)

where:

The minimum block size is equal to 2^(M+4) and the maximum block size is equal to 2^(N+4), M≤6, N≤6, and M≤Ν

For DSA-RSP, DSC-RSP and REG-RSP:

Bit 0–3: encoding for selected block size (P)

Bit 4–7: set to 0

where:

The selected block size is equal to 2^(P+4), P≤6 and M≤P≤N
	DSA-REQ, DSA-RSP

DSC-REQ, DSC-RSP

REG-REQ, REG-RSP


	Type
	Length
	Value
	Scope

	[145/146].27

1.27
	1
	0 – 255
	DSA-REQ, DSA-RSP

DSC-REQ, DSC-RSP

REG-REQ, REG-RSP


Annex B Direct HO from 16m only ABS to 16e BS (IOPR TIO-60484)

B.1 Interoperability Problem Statement

Considering the mixed deployment of 16e BS and 16m only ABS, the handover from 16e BS to 16m only ABS, i.e., direct handover is required. Direct handover from 16e BS to 16m only ABS, or vice versa is supported in IEEE P802.16m standard, but there need clarifications to implement the direct handover.

There is no information of 16m only ABS in MOB_NBR-ADV message, so AMSs in 16e BS don’t know the presence of neighbor 16m only ABS. If an AMS wants to handover to neighbor 16m only ABS, the AMS needs to measure the signal strength of neighbor 16m only ABS by itself, which is called as “blind scanning” in IEEE P802.16m/D12. It takes long time to obtain target ABS information by blind scanning so that handover performance cannot be guaranteed in direct handover from 16e BS to 16m only ABS. 

In other case where an AMS performs handover from 16m only ABS to 16e BS, the AMS obtains partial information of neighbor 16e BS through an AAI-NBR-ADV message in 16m only ABS. However the partial system information does not reduce handover interruption time because the AMS has to wait until it receives DCD or UCD message in the 16e BS.
B.2 Possible Changes in IEEE Std 802.16

[Remedy 2:]

[Change subclause 16.2.6.4.1.2.2 in page 378 in IEEE Std 802.16m-2011 as follows:]

Change the text in 16.2.6.4.1.2.2 as follows:

An AMS served by a R1 BS  having neighboring AAI-only ABSs may discover an AAI-only ABS and decide to directly HO to this ABS. The AMS, while served by an R1 BS, may obtain target AAI-only ABS information by receiving an MOB_NBR-INFO message. In this case, the AMS performs HO decision and initiation with the serving R1 BS per 6.3.21.2, and then performs WirelessMAN-Advanced Air Interface System network reentry procedure to the T-ABS per 16.2.6.3.5.2. The AMS may obtain target AAI-only ABS information by blind scanning.
If T-ABS is capable of identifying AMS and retrieving its context, it may inform AMS to skip certain network reentry steps using “Reentry Process Optimization” bitmap in AAI-RNG-RSP. In this case, it is recommended that “Reentry Process Optimization” bitmap is set to 01010 to indicate that AAI-SBC-REQ/RSP and AAI-REG-REQ/RSP transactions are not omitted, PKM Authentication phase and IP address refresh are omitted.

Otherwise, the AMS shall perform a full network entry at the T-ABS.
[Remedy 3:]

[Change subclause 16.2.6.4.1.3 in page 379 in IEEE Std 802.16m-2011 as follows:]

Change the text in 16.2.6.4.1.3 as follows:

With zone switch based handover, the context management process from serving R1 BS to the LZone of the T-ABS is specified in 6.3.21.2.8.1. This subclause describe the context mapping from the LZone to the MZone of the T-ABS during network reentry procedure in the MZone in the case of zone switch based handover, or context mapping from serving R1 BS to the T-ABS during network reentry procedure in the T-ABS in the case of direct handover.

The ARQ context and state machine associated with serving R1 BS or LZone shall not be used in MZone and may be discarded upon expiration of the ABS_Resource_Retain_Timer or completion of network reentry into MZone in both direct handover and zone switch cases. After the AMS completes network reentry into the T-ABS, the T-ABS initiates an AAI-DSC transaction to update ARQ parameters if ARQ is applied to the AMS. In this case, ARQ parameters for multiple service flows may be updated in a single AAI-DSC procedure using “Group Parameter Create/Change” parameter.

[Remedy 4:]

[Add the following texts in Table 743 AAI-DSC-REQ message in IEEE Std 802.16m-2011: ]

Change Table 743 in 16.2.3.47.4 as follows:

	Field
	Size (bits)
	Value/Description
	Condition

	…
	
	
	

	} //end if QoS
	
	
	

	If (ARQ parameters are needed) {
	
	
	Present when an ABS initiates AAI-DSC transaction with an AMS that has performed network reentry with the ABS from direct HO or zone switch handover

	  ARQ_WINDOW_SIZE
	16
	>0 and ((ARQ_BSN_MODULUS/2)
	Present if needed

	  ARQ_BLOCK_LIFETIME
	16
	0=Infinite

1-6553500(s (100(s granularity)
	Present if needed

	  ARQ_SYNC_LOSS_TIMEOUT
	16
	0=Infinite

1-6553500(s (100(s granularity)
	Present if needed

	  ARQ_RX_PURGE_TIMEOUT
	16
	0=Infinite

1-6553500(s (100(s granularity)
	Present if needed

	  ARQ_SUB_BLOCK_SIZE
	3
	Bit 0-2: encoding for selected block size (P), where the selected block size is equal to 2(P+3), 0(P(7. ARQ sub-block size is byte unit
	Present if needed

	  ARQ_ERROR_DETECTION_TIMEOUT
	16
	0=Infinite

1-6553500s (100s granularity)
	Present if needed

	  ARQ_FEEDBACK_POLL_RETRY_TIMEOUT
	16
	0=Infinite

1-6553500s (100s granularity)
	Present if needed

	}
	
	
	

	If(ROHC Parameter is needed)

{
	
	
	Present if needed

	…
	
	
	


[Remedy 5:]

[Add the following texts in Table 696 AAI-NBR-ADV message in IEEE Std 802.16m-2011: ]


Change Table 696 in 16.2.3.13 as follows:

	Field
	Size (bits)
	Value/Description
	Condition

	Change Count
	3
	AAI-NBR-ADV Change Count
	

	…
	…
	…
	…

	for (i=0; i<N-NBR-R1-BSs;i++) {
	
	N-NBR-R1-BSs is the number of neighbor Release 1 BSs.
	Shall be present if R1 NBR BS list is available

	{
	
	
	

	…
	…
	…
	…

	R1 BS Center Frequency
	32
	Indicates center frequency (in unit of Hz) of the neighbor R1 BS.
	Present when S-ABS carrier index is different from that of target R1 BS.

	
	
	
	

	 DCD configuration change count
	8
	This represents the neighbor R1 BS’ current DCD configuration change count
	May be present

	UCD configuration change count
	8
	This represents the neighbor R1 BS’ current UCD configuration change count,
	May be present

	if(i == 0) {
	
	
	

	  DCD_Info
	Variable
	The information from 1st neighbor R1 BS’ DCD message (Table 575)
	May be present. If this parameter present, it is only for 1st neighbor R1 BS

	  UCD_Info
	Variable
	The information from 1st neighbor R1 BS’ UCD message (Table 568)
	May be present. If this parameter present, it is only for 1st neighbor R1 BS

	} else {
	
	
	

	 Delta_DCD
	Variable
	Delta encoding of DCD information (Table 575) that is different from the 1st neighbor R1 BS 
	Present if DCD information is different from that of 1st neighbor R1 BS

	 Delta_UCD
	Variable
	Delta encoding of UCD information (Table 568) that is different from the 1st neighbor R1 BS 
	Present if UCD information is different from that of 1st neighbor R1 BS

	}
	
	
	

	} // end of for N-NBR-R1-BSs
	
	
	

	…
	
	
	


 [Remedy 6:]

[Add the following texts in Table 694 AAI-HO-REQ message in IEEE Std 802.16m-2011: ]

Change Table 694 in 16.2.3.11 as follows:
16.2.3.11 AAI-HO-REQ

…
	Table 694—AAI-HO-REQ message field description

	Field
	Size
(bits)
	Value/Description
	Condition

	…
	…
	…
	…

	for(i=0; i < N_New_ABS_Full; i++) {
	
	N_New_ABS_ID is the number of neighboring ABSs to be are identified by full considered for handover,

which is 48-bit ABSID.

Range: 0 ~ 256
	

	…
	…
	…
	…

	}
	
	
	

	for(i=0; i < N_R1_BS_Index; i++) {
	
	N_R1_ABS_Index is the number of neighboring R1 BS index to be considered for handover
Range: 0 ~ 255
	

	Change Count
	3
	AAI-NBR-ADV Change Count
	

	Neighbor BS Index
	8
	Indicates neighbor BS index index in AAI-NBR-ADV which contains the Change Count
	

	BS CINR mean
	8
	CINR mean of the new BS
	May be included if it is available at the MS.

	BS RSSI mean
	6
	RSSI mean of the new BS
	May be included if it is available at the MS.

	}
	
	
	


[Remedy 6:]

[Add the following texts in Table 695 AAI-HO-CMD message in IEEE Std 802.16m-2011: ]

Change Table 695 in 16.2.3.12 as follows:
16.2.3.12 AAI-HO-CMD

…
	Table 695—AAI-HO-CMD message field description

	Field
	Size
(bits)
	Value/Description
	Condition

	…
	…
	…
	…

	If (Mode == 0b00) {
	
	
	

	….
	
	
	

	for(i=0; i < N_Target_BS; i++) { 
	
	N_Target_BS is the number of

T-ABSs or target legacy BSs included in this message.
	

	targetBSID 
	48
	BSID of the T-ABS or target legacy BS
	

	…
	…
	…
	…

	S-SFH application indicator
	1
	Indicate if the SFH delta information at the T-ABS is applied at the Action Time

0b0: not applied

0b1: applied
	Shall be included when SFH delta information is included

	 DCD Configuration Change Count
	8
	This represents the neighbor BS current DCD configuration change count.
	May be included if target BS is legacy BS

	UCD Configuration Change Count
	8
	This represents the neighbor BS current UCD configuration change count.
	May be included if target BS is legacy BS

	 DCD_Info
	Variable
	The information from DCD message (Table 575) of  target BS with the targetBSID
	May be present if target BS is legacy BS. It is included only when AAI-NBR-ADV did not contain DCD_info for the targetBSID or HO is issued by Serving ABS

	 UCD_Info
	Variable
	The information from UCD message (Table 568) of  target BS with the targetBSID
	May be present if target BS is legacy BS. It is included only when AAI-NBR-ADV did not contain UCD_info for the targetBSID or HO is issued by Serving ABS

	}//end of for(i=0; i < N_Target_BS; i++)
	
	
	

	}else if (Mode == 0b01) {
	
	
	

	…
	…
	…
	…









































