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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 as provided in Annexes A through F
· 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 Non-Adaptive Precoding in Mixed Mode (IOPR TIO_62351 r1)

A.1 Interoperability Problem Statement

Distributed PUSC belongs to DLRU so that non-adaptive precoding shall be applied to DLRU in mixed mode. Non-adaptive precoding is applied based on matrix W that changes every N1PSC (72 subcarriers) contiguous physical subcarriers. When supporting FDM based UL PUSC zone, the number of used tone is not the multiple of N1PSC subcarriers, so we need to define how to apply the cycling pattern of matrix W in mixed mode. For simplicity, the non-adaptive precoding matrix W can be started from physical subcarrier index=0 in FDM based UL PUSC zone.
A.2 Outline or Idea for the Remedy

Hence, following change is required.
A.3 Possible Changes in the IEEE 802.16 Standards
[Adopt the following change in line 57 on page 811 in section 6.3.9.1.2.1 in IEEE P802.16.1/D3:]
In a RU allocated in a AAI subframe with MEF = 0b00 (SFBC) or 0b01 (VE) and non-adaptive precoding, the matrix W changes every N1PSC contiguous physical subcarriers according to Equation (316), and it does not depend on the AAI subframe number. When supporting FDM based UL PUSC zone, the matrix W for non-adaptive precoding changes every N1PSC contiguous physical subcarriers that start from physical subcarrier index=0. The Nt × Mt precoding matrix W(k) applied on subcarrier k in physical subband s is selected as the codeword of index i in the open-loop codebook subset of rank Mt, where i is given by Equation (316).
Annex B Number of ACID in Multicarrier (IOPR TIO- 62357 r2)

B.1 Interoperability Problem Statement

Due to the feedback delay in TDD mode, RTT(round trip time) is increased in some subframes. 

[image: image4.emf]Code rate in  Type-3 subframe.xlsx


When it comes to DL:UL=6:2, 10 ACIDs are required in DL as follows.
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In general, 16m systems operate with two LRU types such as DLRU and CLRU for control and traffic channels. In order to maximize throughout, it needs to allocate bursts in both DLRU and CLRU. If two burst are allocated in every DL subframe, at least 14 ACIDs are required in case of DL:UL=5:3. 

For an AMS operating over carriers with sum of FFT size that is 2048 subcarriers or less, in DL or UL, the maximum number of total HARQ channel per AMS is 16. In multicarrier mode, at least two bursts per carrier need to be allocated in every DL subframe to maximize throughput. Hence, the required number of ACIDs is increased in twice in multicarrier mode than in single carrier mode. If number of ACID in system is less than the required number of ACID, DL throughput will be decreased. Following Table shows DL throughput between in 10MHz single carrier and in 10MHz carrier of multicarrier.

	
	10MHz BW
(40 SLRU, 
8 DLSRU) 
	10MHz (in 10+10 MHz MC)
(40 SLRU, 
8 DLSRU 
per 10MHz) 
	10MHz BW
(36 SLRU, 
12 DLSRU) 
	10MHz (in 10+10 MHz MC)
(36 SLRU, 
12 DLSRU 
per 10MHz) 
	10MHz BW
(32 SLRU, 
16 DLSRU) 
	10MHz (in 10+10 MHz MC)
(32 SLRU, 
16 DLSRU 
per 10MHz) 

	DL:UL=5:3 
	76.2 Mbps
	73.1 Mbps
	66.3 Mbps
	59.6 Mbps
	65.5 Mbps
	55.1 Mbps

	DL:UL=6:2 
	93.0 Mbps
	76.8 Mbps
	78.5 Mbps
	61.5 Mbps
	75.7 Mbps
	57.0 Mbps


In order to maximize throughput in multicarrier, the maximum number of HARQ channel per AMS needs to be 16 in a carrier. For an AMS operating over carrier, the maximum number of total HARQ channel per AMS needs to be increased with number of used carriers as (16 x number of used carrier).
B.2 Outline or Idea for the Remedy
Hence, following change is required.
B.3 Possible Changes in the IEEE 802.16 Standards
 [Adopt the following change in line 35 on page 431 in section 6.2.14.2.1.1 in IEEE P802.16.1/D3:]
The maximum number of HARQ channels per AMS in a carrier, in DL, is 16. For an AMS operating over carriers in DL, the maximum number of total HARQ channels per AMS, NDL_HARQ_CH, is (16 × number of used carriers). If the i-th physical carrier is assigned to an AMS, the ACID in the physical carrier index i is calculated as (16 × i + n) mod NDL_HARQ_CH, where n is the 4-bit ACID value signaled in DL assignment A-MAP IE, and i is indexed from 0 to i.

For an AMS operating over carriers with a sum of FFT sizes that is 2048 subcarriers or less, in DL, the maximum number of total HARQ channels per AMS is 16. For an AMS operating over carriers with the sum of FFT sizes that is larger than 2048 subcarriers, in DL, the maximum number of total HARQ channels per AMS, NDL_HARQ_CH, is floor(16 × sum of FFT sizes of all used carriers / 2048). If the i-th physical carrier is assigned to an AMS, the ACID in the physical carrier index i is calculated as (16 × ri + n) mod NDL_HARQ_CH, where n is the 4-bit ACID value signaled in DL assignment A-MAP IE, and ri = ceil(Si / 2048) – 1. Si is the sum of FFT sizes of active carriers that are assigned to an AMS among the carriers indexed from 0 to i.

[Adopt the following change in line 17 on page 432 in section 6.2.14.2.1.2 in IEEE P802.16.1/D3:]
The maximum number of HARQ channels per AMS in a carrier, in UL, is 16. For an AMS operating over carriers in UL, the maximum number of total HARQ channels per AMS, NUL_HARQ_CH, is (16 × number of used carriers). If the i-th physical carrier is assigned to an AMS, the ACID in the physical carrier index i is calculated as (16 × i + n) mod NUL_HARQ_CH, where n is the 4-bit ACID value signaled in UL assignment A-MAP IE, and i is indexed from 0 to i.

For an AMS operating over carriers with a sum of FFT sizes that is 2048 subcarriers or less, in UL, the maximum number of total HARQ channels per AMS is 16. For an AMS operating over carriers with a sum of FFT sizes that is larger than 2048 subcarriers, in UL, the maximum number of total HARQ channels per AMS, NUL_HARQ_CH, is floor(16 × sum of FFT sizes of all used carrier / 2048). If the i-th physical carrier is assigned to an AMS, the ACID in the physical carrier index i is calculated as (16 × ri + n) mod NUL_HARQ_CH, where n is the 4-bit ACID value signaled in DL assignment A-MAP IE, and ri = ceil(Si / 2048) – 1. Si is the sum of FFT sizes of active carriers that are assigned to an AMS among the carriers indexed from 0 to i.
Annex C 
Modulation Order Table for Subframe Type-3 (IOPR TIO- 62361 r2)

C.1 Interoperability Problem Statement

The code rate of allocated burst is determined by burst size, allocation size, STC rate, and modulation order. Burst size, allocation size and modulation order are jointly determined so that these parameters are considered together in scheduler. 

In case of type-3 subframe that has five OFDMA symbols, some combinations of Burst size, allocation size, and modulation order make code rate be greater than 1. Scheduling with Table of Burst size table, Table of Minimal size index as a function of the allocation size, and Table of Rules for modulation order, 336 cases shows the code rate to be greater than 1. 
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These 336 cases show various combinations of TNS, STC rate, I_sizeoffset, LRU size, and modulation order. Since burst size, allocation size, and modulation order are jointly determined by scheduler, it is difficult to escape these 336 cases in processing of scheduling. If the code rate scheduled is greater than 1, the scheduler needs to reschedule resource allocation. Due to this problem, scheduling time will be increased, which is too much burden in implementation.

This problem happens only in Type-3 subframe so that it needs to adopt new modulation order table for Type-3 subframe.
C.2 Outline or Idea for the Remedy
Hence, following changes are required.
C.3 Possible Changes in the IEEE 802.16 Standards
 [Adopt the following change on page 825 in section 6.3.10.1.2 in IEEE P802.16.1/D3:]
The modulation order Nmod (2 for QPSK, 4 for 16-QAM and 6 for 64-QAM) depends on the parameter ISizeOffset and AAI subframe type according to Table 305 or Table xxx. Allocation size of 1 or 2 are special cases (separate columns in the table). For allocation size of at least 3, the modulation order depends only on ISizeOffset. The allocation size and the value of ISizeOffset are set by the ABS scheduler, which takes into account the resulting modulation order and effective code rate, and according to the link adaptation.
[Adopt the following change on page826 in section 6.3.10.1.2 in IEEE P802.16.1/D3:]
Table 305—Rules for modulation order (for default TTI burst transmitted other than Type-3 subframe or long-TTI burst transmitted over subframes not including Type-3 subframe)
	ISizeOffset 
	Nmod 

(allocation size>2) 
	Nmod 

(allocation size=2) 
	Nmod 

(allocation size=1) 

	0 ~ 9 
	2 
	2 
	2 

	10 ~ 15 
	2 
	2 
	4 

	16 ~ 18 
	2 
	4 
	6 

	19 ~ 21 
	4 
	4 
	6 

	22 ~ 23 
	4 
	6 
	6 

	24 ~ 31 
	6 
	6 
	6 


Table xxx—Rules for modulation order (for default TTI burst transmitted in Type-3 subframe or long-TTI burst transmitted over subframes including Type-3 subframe)
	ISizeOffset 
	Nmod 

(allocation size>2) 
	Nmod 

(allocation size=2) 
	Nmod 

(allocation size=1) 

	0 ~ 7 
	2 
	2 
	2 

	8 ~ 13 
	2 
	2 
	4 

	14 ~ 16 
	2 
	4 
	6 

	17 ~ 19 
	4 
	4 
	6 

	20 ~ 21 
	4 
	6 
	6 

	22 ~ 31 
	6 
	6 
	6 


Annex D Paging Cycle Request in AAI-DREG-REQ (IOPR TIO- 62369 r2)

D.1 Interoperability Problem Statement

ABS can decide a paging cycle with paging cycle field in AAI-DREG-RSP message. AMS can also request paging cycle to AMS with paging cycle request field in AAI-DREG-REQ message. However, the value of paging cycle field is not specified. 

According to AMS’s battery conservation policy, each AMS may want different paging cycle. If AMS requests paging cycle to ABS, the ABS will determine the paging cycle in AAI-DREG-RSP message based on AMS’s request.

In order to receive AMS’s request on paging cycle, it needs to define the value of paging cycle request field in AAI-DREG-REQ message.
D.2 Outline or Idea for the Remedy
The value of paging cycle is defined in AAI-DREG-RSP message. Hence, the value of paging cycle request field can be defined as the same value of paging cycle field in AAI-DREG-RSP message.
D.3 Possible Changes in the IEEE 802.16 Standards
 [Adopt the following change in Table 47on page 135 in section 6.2.3.21 in IEEE P802.16.1/D3:]
6.2.3.21 AAI-DREG-REQ message
Table 47—AAI-DREG-REQ message field description
	Field
	Size
(bits)
	Value/Description
	Condition

	Deregistration_Request_ Code
	3
	Used to indicate the purpose of this  message 
0x00: AMS deregistration request from ABS and network 
0x01: request for AMS deregistration from S-ABS and initiation of AMS idle mode. 
0x02: response for the unsolicited AAI-DREG-RSP message with action code 0x05 by the ABS. 
0x03: reject for the unsolicited AAI-DREG-RSP message with action code 0x05 by the ABS. This code is applicable only when an AMS has a pending UL data to transmit. 
0x04: request for AMS deregistration from S-ABS to enter DCR mode 
0x05: response for the unsolicited AAI-DREG-RSP message with action code 0x00, 0x01, 0x02, or 0x03 
0x06–0x07: Reserved
	

	If (Deregistration_Request_Cod e == 0x01) {
	
	
	

	Paging cycle request
	4
	Used to indicate Paging cycle recom-mended by AMS 
0b0000–0b1111: Reserved
0b0000: 4 superframes 
0b0001: 8 superframes 

0b0010: 16 superframes 

0b0011: 32 superframes 

0b0100: 64 superframes 

0b0101: 128 superframes 

0b0110: 256 superframes 

0b0111: 512 superframes 

0b1000–0b1111: Reserved
	

	Idle Mode Retain Information element
	5
	Provided as part of this message indicative only. Network reentry from idle mode process requirements may change at time of actual reentry. 
For each bit location, a value of 0 indicates the information for the associated reentry control messages shall not be retained and managed; a value of 1 indicates the information for the associated reentry control message shall be retained and managed. 
Bit 0: Retain MS service and operational information associated with AAI-SBCREQ/ RSP messages. 
Bit 1: Retain MS service and operational information associated with AAI-PKMREQ/ RSP messages. 
Bit 2: Retain MS service and operational information associated with AAI-REGREQ/ RSP messages. 
Bit 3: Retain MS service and operational information associated with network address. 
Bit 4: Retain MS state information. The information retained by setting bit 4 includes configuration of all Service Flows in the AMS as set by successful AAI-DSA and AAI-DSC transactions. In particular it includes FIDs and related description (QoS descriptors and CS classifier information),
	


Annex E Direct Handover between 16e BS and 16m ABS in Idle Mode (IOPR TIO- 62379 r4)

E.1 Interoperability Problem Statement

When direct handover in idle mode is completed, the context in previous paging controller needs to be deleted. Hence, it needs to inform paging controller ID and paging information in serving base station to corresponding target base station. 

In order to get rid of ongoing jobs in previous paging controller, it needs to define new ranging purpose indication code for network reentry from idle mode in case of direct handover from legacy BS or AAI-only BS.

For network reentry from idle mode in case of direct handover from legacy BS, paging controller ID used in legacy BS needs to be informed to the target 16m ABS. For network reentry from idle mode in case of direct handover from AAI-only BS, paging controller ID, DID, and paging cycle used in 16m ABS need to be informed to the target 16e BS.
E.2 Outline or Idea for the Remedy
Following change is required in both IEEE P802.16.1/D3 and IEEE P802.16Rev3/D3.
E.3 Possible Changes in the IEEE 802.16 Standards
 [Adopt the following change in Table 27on page 56 in section 6.2.3.1 in IEEE P802.16.1/D3:]
Table 27—AAI-RNG-REQ message field description (continued)
	Field
	Size
(bits)
	Value/Description
	Condition

	Ranging Purpose Indication
	4
	0b0000 = Initial network entry 0b0001 = HO reentry 
0b0010 = Network reentry from idle mode 
0b0011 = Idle mode location update
0b0100 = DCR mode extension 
0b0101 = Emergency call setup (e.g., E911) 
0b0110 = Location update for  updating service flow management encodings of E-MBS flows 
0b0111 = Location update for transi-tion to DCR mode from idle mode 
0b1000 = Reentry from DCR mode, coverage loss or detection of different ABS restart count 
0b1001 = Network reentry from a R1 BS 
0b1010 = Zone switch to MZONE from LZONE 
0b1011 = Location update due to power down 
0b1100 = Interference mitigation request to a CSG Femto ABS when experiencing interference from the CSG Femto ABS 
0b1101 = NS/EP call setup
0b1110 = Network Reentry from idle mode of AMS which has entered Idle Mode in R1 BS
0–0b1111 = Reserved
	

	CMAC indicator
	1
	Indicate whether this message is  protected by CMAC tuple 
0b0: not protected 
0b1: protected
	


[Adopt the following change in Table 27on page 63 in section 6.2.3.1 in IEEE P802.16.1/D3:]
Table 27—AAI-RNG-REQ message field description (continued)
	Field
	Size
(bits)
	Value/Description
	Condition

	Initial Offset for uplink power control (OffsetInitial)
	5
	The bit size represents power level ranging from –15 dB (0x00) to 16dB (0x1F) with 1 dB step The value is determined by AMS after successful initial ranging process.
	

	}//end of Ranging Purpose Indication
}else if (Ranging Purpose Indication == 0b1110) {
	
	// Network Reentry from idle mode of AMS which has entered idle mode in R1 BS
	

	Paging Controller ID
	48
	The Paging Controller ID to which the AMS previously belonged in serving legacy BS
	

	}//end of Ranging Purpose Indication
	
	
	

	for (i = 0; i < N_CSG_ID_Infos; i++) {
	
	N_CSG_ID_Infos is the number of CSG ID Information blocks.
1≤ N_CSG_ID_Infos≤15
	Optional for loop. May be included for quick CSG membership detection or ABS reselection assistance.

	Operator ID of the CSG Femtocell
	24
	The Operator ID of the CSG  Femtocell
	Present if the Operator ID is different from the one of the ABS

	for (j = 0; j < N_CSG_IDs; j++) {
	
	N_CSG_IDs is the number of CSG IDs belongs to this Operator ID.
	

	CSGID
	variable
	The CSGID within the Operator ID. It may be part of the BS ID, with certain bits inside indicating its length. If the CSG has single BS, it may be of maximum length, which is the LSB-24- bits of the full BS ID.
	

	}
	
	
	

	}
	
	
	


[Adopt the following change in line58 on page 122 in section 6.3.2.3.5 in IEEE P802.16Rev3/D3:]
The following TLV parameter shall be included in the RNG-REQ message when the MS is attempting to perform reentry, HO, or location update:

Ranging Purpose Indication

The presence of this item in the message indicates the following MS action:

If Bit 0 is set to 1, in combination with a serving BSID, it indicates that the MS is currently

attempting to HO or reentry; or, in combination with a Paging Controller ID, indicates that

the MS is attempting network reentry from idle mode to the BS.

If Bit 1 is set to 1, it indicates that the MS is initiating the idle mode location update

process.

Bit 2: Seamless HO indication. When this bit is set to 1 in combination with other included

information elements, it indicates the MS is initiating ranging as part of seamless HO

procedure.

Bit 3: Ranging Request for Emergency Call Setup. When this bit is set to 1, it indicates

MS action of Emergency Call Process.

Bit 4: MBS update. When this bit is set to 1, the MS is currently attempting to perform

location update due to a need to update service flow management encodings for MBS

flows.
Bit 5: Network Reentry from idle mode of MS which has entered idle mode in AAI-only ABS

Bits 6–7: Reserved
Bits 5.–7: Reserved

The following TLV parameter shall be included in the RNG-REQ message when the MS is attempting to

perform reentry or location update:
[Adopt the following change in line62 on page 123 in section 6.3.2.3.5 in IEEE P802.16Rev3/D3:]
The following TLV shall be included whenever the CMAC tuple is included in the RNG-REQ message during re-entry, secure Location Update or handover.
CMAC_KEY_COUNT

This field contains the MSs current value of the CMAC_KEY_COUNT, which is used to generate the CMAC_KEY_U used to generate the CMAC Tuple included in this message. See 7.2.2.2.9.
The following parameter shall be included in the RNG-REQ message when Bit 5 in Ranging Purpose Indication is set to 1.

Paging Controller ID from AAI-only ABS (see 11.5)
Deregistration ID (see 11.5)
Paging cycle from AAI-only ABS (see 11.5)
The following parameter shall be included in the RNG-REQ message when the MS is attempting to perform Network Re-Entry from idle mode, Keep-Alive check in sleep mode, Secure Location Update, or HO and the MS has a hashed message authentication code (HMAC)/cipher-based message authentication code (CMAC) tuple necessary to expedite security authentication.

HMAC/CMAC Tuple (see 11.1.2)

The HMAC/CMAC Tuple shall be the last attribute in the message.
[Adopt the following change in Table 686 on page 1481 in IEEE P802.16Rev3/D3:]
Table 686.—RNG-REQ message encodings
	Name
	Type

(1 byte)
	Length
	Value

(variable length)
	PHY

scope

	Requested Downlink Burst Profile
	1
	1
	Bits 0.–3: DIUC of the DL burst profile requested by the SS for DL traffic.

Bits 4.–7: 4 LSB of Configuration Change Count value of DCD defining the burst profile associated with DIUC.
	All

	SS MAC Address
	2
	6
	The MAC address of the SS.
	All

	Ranging Anomalies
	3
	1
	A parameter indicating a potential error condition

detected by the SS during the ranging process. Setting

the bit associated with a specific condition indicates that

the condition exists at the SS.

Bit 0 .— SS already at maximum power.

Bit 1 .— SS already at minimum power.

Bit 2 .— Sum of commanded timing adjustments is too

large.
	All

	AAS broadcast

capability
	4
	1
	0 = SS can receive broadcast messages.

1 = SS cannot receive broadcast messages.
	OFDM, 

OFDMA

	Serving BSID
	5
	6
	The unique identifier of the former serving BS.
	—

	Ranging Purpose

Indication
	6
	1
	Bit 0: HO indication (when this bit is set to 1 in combination

with other included information elements indicates

the MS is currently attempting to HO or network

reentry from idle mode to the BS)

Bit 1: Location update request (when this bit is set to 1,

it indicates MS action of idle mode location update process)

Bit 2: Seamless HO indication (when this bit is set to 1

in combination with other included information elements

indicates the MS is currently initiating ranging as

part of the seamless HO procedure)

Bit 3: Ranging Request for Emergency Call Setup (when

this bit is set to 1, it indicates MS action of Emergency

Call Process)

Bit 4: MBS update. When this bit is set to 1, the MS is

currently attempting to perform location update due to a

need to update service flow management encodings for

MBS flows.

Bit 5: Network Reentry from idle mode of MS which has entered idle mode in AAI-only ABS
Bits 6–7: Reserved

Bits 5.–7: Reserved
	—

	HO ID
	7
	1
	ID assigned by the target BS for use in initial ranging during MS HO to it (see 6.3.20).
	—

	Power down Indicator
	8
	1
	Presence of item in message indicates the MS is currently

attempting to switch power off, regardless of value.
	—

	Requested downlink

repetition coding

level
	12
	1
	This parameter indicates repetition coding level Indication

requested by the MS for DL traffic. If this TLV is

not present in the RNG-REQ, it shall be assumed that

repetition coding is not requested.

Bit 0.–1: Repetition coding level:

0b00 .– No repetition

0b01 .– Repetition coding of 2

0b10 .– Repetition coding of 4

0b11 .– Repetition coding of 6

The BS shall ignore this field if the DIUC requested in

the Requested Downlink Burst Profile TLV refers to

modulations higher than QPSK.

Bits 2.–7: Reserved
	—

	CMAC_KEY_COU

NT
	13
	2
	CMAC_KEY_COUNT

A 16-bit counter used in the generation of the CMAC

keys (refer to 7.2.2.2.9.1).
	—

	Power_Saving_Class_Parameters
	21
	variable
	Compound TLV to specify Power Saving Class definition

and/or operation.
	—

	Unified TLV encoding

for Power Saving

Class Parameters
	22
	variable
	MS may use this TLV encoding instead of the

Power_Saving_Class_Parameters TLV encoding to

specify a Power Saving Class (see Table 684).
	—

	Paging Cycle Change
	23
	2
	Requested Paging Cycle length expressed in number of

frames.

An MS in Idle Mode may use this TLV encoding to

request a change of the MS’s Paging Cycle.
	—

	SS attribute
	24
	1
	Bit 0: normal SS.

Bit 1: SS with forwarding capabilities.
	—

	Paging Controller ID from AAI-only ABS
	25
	6
	Paging controller to which the MS previously belonged in serving AAI-only ABS
	—

	Deregistration ID
	26
	3
	DID to which the MS previously belonged in serving AAI-only ABS
	—

	Paging cycle from AAI-only ABS
	27
	1
	Paging cycle to which the MS previously belonged in serving AAI-only ABS
	—


Annex F    ARQ Parameters Update for Direct Handover from 16e BS to 16m ABS (IOPR TIO- 62416 r1)

F.1 Interoperability Problem Statement

In case of direct handover from 16e BS to 16m ABS, ARQ parameters need to be updated by DSC process. DSC transaction only for updating ARQ parameters in direct handover from 16e BS to 16m ABS increases latency in handover. In order to minimize the latency in handover procedures, ARQ parameters can be updated in AAI-RNG-RSP message.
F.2 Outline or Idea for the Remedy
Hence, following change is required.
F.3 Possible Changes in the IEEE 802.16 Standards
 [Adopt the following change in Table 47on page 135 in section 6.2.3.21 in IEEE P802.16.1/D3:]
Table 28—AAI-RNG-RSP message field description (continued)
	Field
	Size
(bits)
	Value/Description
	Condition

	Resource Retain Time
	16
	The default duration in units of  100 ms to which the ABS set the ABS_Resource_Retain_Timer.
	May be included if Reentry Process Optimization Bit 3 is set to 1.

	For (i = 0; i<N_FIDs; i++) {
	
	N_FIDs is the number of FIDs to be included here. The maximum number of N_FIDs is 24.
	Shall be included if the ABS needs to update the AMS’s existing flows. FIDs that are not present here shall be regarded as guaranteed by the ABS.

	SFID
	32
	SFID of the existing flow to be updated.
	

	FID
	4
	
	

	Update or delete
	1
	0: delete the flow 1: updated QoS Info exists.
	

	Updated QoS Info
	variable
	The following parameters shall be included if the parameter needs to be updated. The parameter that does not have to be updated is not included in this field. 
— Traffic Priority parameter
— Maximum Sustained Traffic Rate parameter 
— Maximum Traffic Burst parameter — Minimum Reserved Traffic Rate parameter 
— Maximum Latency parameter 
— Paging Preference parameter 
— Tolerated Jitter parameter 
— UL scheduling type 
— Unsolicited Grant Interval parameter — Unsolicited Polling Interval parameter — Primary Grant Polling Interval parameter 
— Primary Grant Size parameter 
— Secondary Grant Polling Inter-val parameter 
— Secondary Grant Size parameter 
— Adaptation Method 
— Access Class 
— Differentiated BR Timer 
— Predefined BR index 
— BR action 
— BR size 
— Initial Backoff Window Size 
— Maximum Backoff Window Size 
— Backoff Scaling Factor 
— MAC in-order delivery indicator 
— Vendor ID
	

	ROHC support
	1
	0: not support 
1: support
	Present if needed.

	PHS support
	1
	Indicates the level of PHS support. 
0: Reserved 
1: Packet PHS
	Present if needed.

	If (ARQ parameters are needed) {
	
	
	

	ARQ Enable
	1
	0 = ARQ Not Requested/Accepted 
1 = ARQ Requested/Accepted
	Present if needed

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

	ARQ_BLOCK_LIFETIME
	16
	0 = Infinite 1–6553500 μs (100 μs granularity)
	Present if needed

	ARQ_SYNC_LOSS_TIMEOUT
	16
	0 = Infinite 1–6553500 μs (100 μs granularity)
	Present if needed

	ARQ_RX_PURGE_TIMEOUT
	16
	0 = Infinite 1–6553500 μs (100 μs 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 subblock size is byte unit
	Present if needed

	ARQ_ERROR_DETECTION_T IMEOUT
	16
	0 = Infinite 1–6553500 s (100 s granularity)
	Present if needed

	ARQ_FEEDBACK_POLL_RET RY_TIMEOUT
	16
	0 = Infinite 1–6553500 s (100 s granularity)
	Present if needed

	}
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Sheet1

				TNS		STC rate		I_SizeOffset		LRU Type		LRU Size		Mod Order		code rate

		1		1		1		15		DRU		1		4		1.02564

		2		1		1		15		DRU		2		2		1.02564

		3		1		1		21		DRU		2		4		1.02564

		4		1		1		18		DRU		91		2		1.01437

		5		1		1		18		DRU		92		2		1.00334

		6		2		1		8		DRU		1		2		1.0303

		7		2		1		9		DRU		1		2		1.15152

		8		2		1		14		DRU		1		4		1.09091

		9		2		1		15		DRU		1		4		1.21212

		10		2		1		14		DRU		2		2		1.09091

		11		2		1		15		DRU		2		2		1.21212

		12		2		1		20		DRU		2		4		1.07576

		13		2		1		21		DRU		2		4		1.21212

		14		2		1		17		DRU		3		2		1.0101

		15		2		1		18		DRU		3		2		1.15152

		16		2		1		23		DRU		3		4		1.0101

		17		2		1		18		DRU		6		2		1.0101

		18		2		1		18		DRU		7		2		1.10823

		19		2		1		23		DRU		7		4		1.00433

		20		2		1		18		DRU		8		2		1.09091

		21		2		1		23		DRU		8		4		1

		22		2		1		18		DRU		9		2		1.10438

		23		2		1		18		DRU		10		2		1.09091

		24		2		1		18		DRU		12		2		1.0303

		25		2		1		18		DRU		13		2		1.08159

		26		2		1		17		DRU		14		2		1.00433

		27		2		1		18		DRU		14		2		1.14286

		28		2		1		23		DRU		14		4		1.02165

		29		2		1		18		DRU		15		2		1.06667

		30		2		1		17		DRU		16		2		1

		31		2		1		18		DRU		16		2		1.12121

		32		2		1		23		DRU		16		4		1

		33		2		1		18		DRU		17		2		1.05526

		34		2		1		18		DRU		19		2		1.04625

		35		2		1		18		DRU		21		2		1.06205

		36		2		1		18		DRU		22		2		1.01377

		37		2		1		18		DRU		23		2		1.09618

		38		2		1		18		DRU		24		2		1.05051

		39		2		1		18		DRU		25		2		1.00848

		40		2		1		18		DRU		26		2		1.10023

		41		2		1		18		DRU		27		2		1.05948

		42		2		1		18		DRU		28		2		1.02165

		43		2		1		18		DRU		29		2		1.10345

		44		2		1		18		DRU		30		2		1.06667

		45		2		1		18		DRU		31		2		1.03226

		46		2		1		18		DRU		32		2		1

		47		2		1		18		DRU		33		2		1.10193

		48		2		1		18		DRU		34		2		1.06952

		49		2		1		18		DRU		35		2		1.03896

		50		2		1		17		DRU		36		2		1.0101

		51		2		1		18		DRU		36		2		1.10438

		52		2		1		23		DRU		36		4		1.0101

		53		2		1		18		DRU		37		2		1.07453

		54		2		1		18		DRU		38		2		1.04625

		55		2		1		18		DRU		39		2		1.01943

		56		2		1		18		DRU		41		2		1.08795

		57		2		1		23		DRU		41		4		1.04656

		58		2		1		18		DRU		42		2		1.06205

		59		2		1		23		DRU		42		4		1.02165

		60		2		1		18		DRU		43		2		1.03735

		61		2		1		18		DRU		44		2		1.01377

		62		2		1		18		DRU		46		2		1.09618

		63		2		1		23		DRU		46		4		1.04348

		64		2		1		18		DRU		47		2		1.07286

		65		2		1		23		DRU		47		4		1.02128

		66		2		1		18		DRU		48		2		1.05051

		67		2		1		23		DRU		48		4		1

		68		2		1		18		DRU		49		2		1.02907

		69		2		1		18		DRU		50		2		1.00848

		70		2		1		18		DRU		51		2		1.12181

		71		2		1		23		DRU		51		4		1.06952

		72		2		1		18		DRU		52		2		1.10023

		73		2		1		23		DRU		52		4		1.04895

		74		2		1		18		DRU		53		2		1.07947

		75		2		1		23		DRU		53		4		1.02916

		76		2		1		18		DRU		54		2		1.05948

		77		2		1		23		DRU		54		4		1.0101

		78		2		1		18		DRU		55		2		1.04022

		79		2		1		18		DRU		56		2		1.02165

		80		2		1		18		DRU		57		2		1.00372

		81		2		1		18		DRU		58		2		1.10345

		82		2		1		18		DRU		59		2		1.08475

		83		2		1		18		DRU		60		2		1.06667

		84		2		1		18		DRU		61		2		1.04918

		85		2		1		18		DRU		62		2		1.03226

		86		2		1		18		DRU		63		2		1.01587

		87		2		1		18		DRU		64		2		1

		88		2		1		18		DRU		65		2		1.11888

		89		2		1		18		DRU		66		2		1.10193

		90		2		1		18		DRU		67		2		1.08548

		91		2		1		18		DRU		68		2		1.06952

		92		2		1		18		DRU		69		2		1.05402

		93		2		1		18		DRU		70		2		1.03896

		94		2		1		18		DRU		71		2		1.02433

		95		2		1		18		DRU		72		2		1.0101

		96		2		1		18		DRU		73		2		1.17559

		97		2		1		18		DRU		74		2		1.15971

		98		2		1		18		DRU		75		2		1.14424

		99		2		1		18		DRU		76		2		1.12919

		100		2		1		18		DRU		77		2		1.11452

		101		2		1		18		DRU		78		2		1.10023

		102		2		1		18		DRU		79		2		1.08631

		103		2		1		18		DRU		80		2		1.07273

		104		2		1		18		DRU		81		2		1.05948

		105		2		1		18		DRU		82		2		1.04656

		106		2		1		17		DRU		83		2		1.03395

		107		2		1		18		DRU		83		2		1.15663

		108		2		1		17		DRU		84		2		1.02165

		109		2		1		18		DRU		84		2		1.14286

		110		2		1		17		DRU		85		2		1.00963

		111		2		1		18		DRU		85		2		1.12941

		112		2		1		18		DRU		86		2		1.11628

		113		2		1		18		DRU		87		2		1.10345

		114		2		1		18		DRU		88		2		1.09091

		115		2		1		18		DRU		89		2		1.07865

		116		2		1		18		DRU		90		2		1.06667

		117		2		1		17		DRU		91		2		1.05495

		118		2		1		18		DRU		91		2		1.1988

		119		2		1		17		DRU		92		2		1.04348

		120		2		1		18		DRU		92		2		1.18577

		121		2		1		17		DRU		93		2		1.03226

		122		2		1		18		DRU		93		2		1.17302

		123		2		1		17		DRU		94		2		1.02128

		124		2		1		18		DRU		94		2		1.16054

		125		2		1		17		DRU		95		2		1.01053

		126		2		1		18		DRU		95		2		1.14833

		127		2		1		17		DRU		96		2		1

		128		2		1		18		DRU		96		2		1.13636

		129		2		2		14		DRU		1		2		1.09091

		130		2		2		15		DRU		1		2		1.21212

		131		2		2		20		DRU		1		4		1.07576

		132		2		2		21		DRU		1		4		1.21212

		133		2		2		18		DRU		3		2		1.0101

		134		2		2		18		DRU		4		2		1.09091

		135		2		2		23		DRU		4		4		1

		136		2		2		18		DRU		5		2		1.09091

		137		2		2		18		DRU		6		2		1.0303

		138		2		2		17		DRU		7		2		1.00433

		139		2		2		18		DRU		7		2		1.14286

		140		2		2		23		DRU		7		4		1.02165

		141		2		2		17		DRU		8		2		1

		142		2		2		18		DRU		8		2		1.12121

		143		2		2		23		DRU		8		4		1

		144		2		2		18		DRU		11		2		1.01377

		145		2		2		18		DRU		12		2		1.05051

		146		2		2		18		DRU		13		2		1.10023

		147		2		2		18		DRU		14		2		1.02165

		148		2		2		18		DRU		15		2		1.06667

		149		2		2		18		DRU		16		2		1

		150		2		2		18		DRU		17		2		1.06952

		151		2		2		17		DRU		18		2		1.0101

		152		2		2		18		DRU		18		2		1.10438

		153		2		2		23		DRU		18		4		1.0101

		154		2		2		18		DRU		19		2		1.04625

		155		2		2		18		DRU		21		2		1.06205

		156		2		2		23		DRU		21		4		1.02165

		157		2		2		18		DRU		22		2		1.01377

		158		2		2		18		DRU		23		2		1.09618

		159		2		2		23		DRU		23		4		1.04348

		160		2		2		18		DRU		24		2		1.05051

		161		2		2		23		DRU		24		4		1

		162		2		2		18		DRU		25		2		1.00848

		163		2		2		18		DRU		26		2		1.10023

		164		2		2		23		DRU		26		4		1.04895

		165		2		2		18		DRU		27		2		1.05948

		166		2		2		23		DRU		27		4		1.0101

		167		2		2		18		DRU		28		2		1.02165

		168		2		2		18		DRU		29		2		1.10345

		169		2		2		18		DRU		30		2		1.06667

		170		2		2		18		DRU		31		2		1.03226

		171		2		2		18		DRU		32		2		1

		172		2		2		18		DRU		33		2		1.10193

		173		2		2		18		DRU		34		2		1.06952

		174		2		2		18		DRU		35		2		1.03896

		175		2		2		18		DRU		36		2		1.0101

		176		2		2		18		DRU		37		2		1.15971

		177		2		2		18		DRU		38		2		1.12919

		178		2		2		18		DRU		39		2		1.10023

		179		2		2		18		DRU		40		2		1.07273

		180		2		2		18		DRU		41		2		1.04656

		181		2		2		17		DRU		42		2		1.02165

		182		2		2		18		DRU		42		2		1.14286

		183		2		2		18		DRU		43		2		1.11628

		184		2		2		18		DRU		44		2		1.09091

		185		2		2		18		DRU		45		2		1.06667

		186		2		2		17		DRU		46		2		1.04348

		187		2		2		18		DRU		46		2		1.18577

		188		2		2		17		DRU		47		2		1.02128

		189		2		2		18		DRU		47		2		1.16054

		190		2		2		17		DRU		48		2		1

		191		2		2		18		DRU		48		2		1.13636

		192		2		2		18		DRU		49		2		1.11317

		193		2		2		18		DRU		50		2		1.09091

		194		2		2		18		DRU		51		2		1.06952

		195		2		2		17		DRU		52		2		1.04895

		196		2		2		18		DRU		52		2		1.10023

		197		2		2		23		DRU		52		4		1.04895

		198		2		2		17		DRU		53		2		1.02916

		199		2		2		18		DRU		53		2		1.07947

		200		2		2		23		DRU		53		4		1.02916

		201		2		2		17		DRU		54		2		1.0101

		202		2		2		18		DRU		54		2		1.05948

		203		2		2		23		DRU		54		4		1.0101

		204		2		2		18		DRU		55		2		1.04022

		205		2		2		18		DRU		56		2		1.02165

		206		2		2		18		DRU		57		2		1.00372

		207		2		2		18		DRU		59		2		1.08475

		208		2		2		23		DRU		59		4		1.07858

		209		2		2		18		DRU		60		2		1.06667

		210		2		2		23		DRU		60		4		1.06061

		211		2		2		18		DRU		61		2		1.04918

		212		2		2		23		DRU		61		4		1.04322

		213		2		2		18		DRU		62		2		1.03226

		214		2		2		23		DRU		62		4		1.02639

		215		2		2		18		DRU		63		2		1.01587

		216		2		2		23		DRU		63		4		1.0101

		217		2		2		18		DRU		64		2		1

		218		2		2		18		DRU		66		2		1.10193

		219		2		2		23		DRU		66		4		1.10193

		220		2		2		18		DRU		67		2		1.08548

		221		2		2		23		DRU		67		4		1.08548

		222		2		2		18		DRU		68		2		1.06952

		223		2		2		23		DRU		68		4		1.06952

		224		2		2		18		DRU		69		2		1.05402

		225		2		2		23		DRU		69		4		1.05402

		226		2		2		18		DRU		70		2		1.03896

		227		2		2		23		DRU		70		4		1.03896

		228		2		2		18		DRU		71		2		1.02433

		229		2		2		23		DRU		71		4		1.02433

		230		2		2		18		DRU		72		2		1.0101

		231		2		2		23		DRU		72		4		1.0101

		232		2		2		18		DRU		73		2		1.09589

		233		2		2		23		DRU		73		4		1.1208

		234		2		2		18		DRU		74		2		1.08108

		235		2		2		23		DRU		74		4		1.10565

		236		2		2		18		DRU		75		2		1.06667

		237		2		2		23		DRU		75		4		1.09091

		238		2		2		18		DRU		76		2		1.05263

		239		2		2		23		DRU		76		4		1.07656

		240		2		2		18		DRU		77		2		1.03896

		241		2		2		23		DRU		77		4		1.06257

		242		2		2		18		DRU		78		2		1.02564

		243		2		2		23		DRU		78		4		1.04895

		244		2		2		18		DRU		79		2		1.01266

		245		2		2		23		DRU		79		4		1.03567

		246		2		2		18		DRU		80		2		1

		247		2		2		23		DRU		80		4		1.02273

		248		2		2		23		DRU		81		4		1.0101

		249		2		2		18		DRU		83		2		1.09529

		250		2		2		23		DRU		83		4		1.09529

		251		2		2		18		DRU		84		2		1.08225

		252		2		2		23		DRU		84		4		1.08225

		253		2		2		18		DRU		85		2		1.06952

		254		2		2		23		DRU		85		4		1.06952

		255		2		2		18		DRU		86		2		1.05708

		256		2		2		23		DRU		86		4		1.05708

		257		2		2		18		DRU		87		2		1.04493

		258		2		2		23		DRU		87		4		1.04493

		259		2		2		18		DRU		88		2		1.03306

		260		2		2		23		DRU		88		4		1.03306

		261		2		2		18		DRU		89		2		1.02145

		262		2		2		23		DRU		89		4		1.02145

		263		2		2		18		DRU		90		2		1.0101

		264		2		2		23		DRU		90		4		1.0101

		265		2		2		18		DRU		93		2		1.17302

		266		2		2		23		DRU		93		4		1.07527

		267		2		2		18		DRU		94		2		1.16054

		268		2		2		23		DRU		94		4		1.06383

		269		2		2		18		DRU		95		2		1.14833

		270		2		2		23		DRU		95		4		1.05263

		271		2		2		18		DRU		96		2		1.13636

		272		2		2		23		DRU		96		4		1.04167

		273		2		1		15		CRU		1		4		1

		274		2		1		15		CRU		2		2		1

		275		2		1		21		CRU		2		4		1

		276		2		2		15		CRU		1		2		1

		277		2		2		21		CRU		1		4		1

		278		3		1		15		CRU		1		4		1.02564

		279		3		1		15		CRU		2		2		1.02564

		280		3		1		21		CRU		2		4		1.02564

		281		3		1		18		CRU		91		2		1.01437

		282		3		1		18		CRU		92		2		1.00334

		283		3		2		15		CRU		1		2		1.02564

		284		3		2		21		CRU		1		4		1.02564

		285		3		2		18		CRU		46		2		1.00334

		286		4		1		9		CRU		1		2		1.02703

		287		4		1		15		CRU		1		4		1.08108

		288		4		1		15		CRU		2		2		1.08108

		289		4		1		21		CRU		2		4		1.08108

		290		4		1		18		CRU		3		2		1.02703

		291		4		1		18		CRU		14		2		1.01931

		292		4		1		18		CRU		16		2		1

		293		4		1		18		CRU		51		2		1.00053

		294		4		1		18		CRU		73		2		1.0485

		295		4		1		18		CRU		74		2		1.03433

		296		4		1		18		CRU		75		2		1.02054

		297		4		1		18		CRU		76		2		1.00711

		298		4		1		18		CRU		83		2		1.03159

		299		4		1		18		CRU		84		2		1.01931

		300		4		1		18		CRU		85		2		1.00731

		301		4		1		18		CRU		91		2		1.0692

		302		4		1		18		CRU		92		2		1.05758

		303		4		1		18		CRU		93		2		1.04621

		304		4		1		18		CRU		94		2		1.03508

		305		4		1		18		CRU		95		2		1.02418

		306		4		1		18		CRU		96		2		1.01351

		307		4		2		15		CRU		1		2		1.08108

		308		4		2		21		CRU		1		4		1.08108

		309		4		2		18		CRU		7		2		1.01931

		310		4		2		18		CRU		8		2		1

		311		4		2		18		CRU		37		2		1.03433

		312		4		2		18		CRU		38		2		1.00711

		313		4		2		18		CRU		42		2		1.01931

		314		4		2		18		CRU		46		2		1.05758

		315		4		2		18		CRU		47		2		1.03508

		316		4		2		18		CRU		48		2		1.01351

		317		4		2		18		CRU		93		2		1.04621

		318		4		2		18		CRU		94		2		1.03508

		319		4		2		18		CRU		95		2		1.02418

		320		4		2		18		CRU		96		2		1.01351

		321		4		3		18		CRU		1		2		1.02703

		322		4		3		18		CRU		17		2		1.00053

		323		4		3		18		CRU		25		2		1.02054

		324		4		3		18		CRU		28		2		1.01931

		325		4		3		18		CRU		31		2		1.04621

		326		4		3		18		CRU		32		2		1.01351

		327		4		3		18		CRU		62		2		1.04621

		328		4		3		18		CRU		63		2		1.0296

		329		4		3		18		CRU		64		2		1.01351

		330		4		4		18		CRU		4		2		1

		331		4		4		18		CRU		19		2		1.00711

		332		4		4		18		CRU		21		2		1.01931

		333		4		4		18		CRU		23		2		1.05758

		334		4		4		18		CRU		24		2		1.01351

		335		4		4		18		CRU		47		2		1.03508

		336		4		4		18		CRU		48		2		1.01351
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