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Roger Marks
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r.b.marks@ieee.org
Reference: TWG Inter-Operability Problem Reports ()
November 7, 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 BR Header Transmission with Adaptive HARQ Retransmission Supported (IOPR TIO- 61693)

A.1 Interoperability Problem Statement

For the CDMA allocation for RNG-REQ transmission, adaptive HARQ retransmission is supported. For the CDMA allocation for BW request header transmission, however, Non-adaptive HARQ retransmission is supported.
In case of non-adaptive HARQ retransmission, UL scheduler needs to reserve some amount of UL resource depending on number of MAX UL retransmission for non-adaptive HARQ retransmission. In UL transmission, UL persistent allocation already reserve UL resource until persistent allocation is terminated. Hence, if non-adaptive HARQ retransmission is also applied to BW request header transmission, it will be huge burden on UL scheduler. Therefore, adaptive HARQ retransmission needs to be supported in BW request header transmission in CDMA Allocation A-MAP IE.
A.2 Outline or Idea for the Remedy

Hence, following change is required to support adaptive HARQ retransmission on BW request header transmission. Possible Changes in the IEEE 802.16 Standards
A.3 Possible Changes in the IEEE 802.16 Standards
[Adopt the following change in section 6.3.5.5.2.4.7 in IEEE 802.16.1/D2:]
6.3.5.5.2.4.7 CDMA Allocation A-MAP IE 
Table 202—CDMA Allocation A-MAP IEa 
	Syntex
	Size

(bits)
	Notes

	CDMA_Allocation_A-MAP IE() {
	—
	—

	A-MAP IE Type 


	4
	CDMA Allocation A-MAP IE

	CDMA allocation indication 

	1
	0b0: Bandwidth allocation in response to a received contention-based bandwidth request. 0b1: Bandwidth allocation in response to a received contention-based ranging request

	If (CDMA allocation indication == 0b0){
	
	

	Resource Index
	11
	512 FFT size: 0 in first 2 MSB bits + 9 bits for resource index 
1024 FFT size: 11 bits for resource index 
2048 FFT size: 11 bits for resource index 
Resource index includes location and allocation size.

	Long TTI Indicator
	1
	Indicates number of AAI subframes spanned by the allocated resource. 
0b0: 1 AAI subframe (default) 
0b1: 4 UL AAI subframes for FDD or all UL AAI subframes for TDD 
If number of DL AAI subframes, D, is less than number of UL AAI subframes, U, Long TTI Indi-cator=0b1

	HFA
	3
	HARQ Feedback Allocation

	AI_SN
	1
	HARQ identifier sequence number

	Reserved
	2019
	Reserved bits

	}
	
	

	Else if (CDMA allocation indication == 0b1) {
	
	

	Uplink/Downlink Indicator
	1
	Indicates whether the following fields are for resource assignment in the uplink or in the down-link. 
0b0: Uplink 
0b1: Downlink

	Resource Index
	11
	512 FFT size: 0 in first 2 MSB bits + 9 bits for resource index 
1024 FFT size: 11 bits for resource index 
2048 FFT size: 11 bits for resource index 
Resource index includes location and allocation size.

	ISizeOffset
	5
	Offset used to compute burst size index

	HFA
	3
	HARQ Feedback Allocation

	If (Uplink/Downlink Indicator==0b0) {

	
	

	iotFP
	7
	IoT value of Frequency Partition used for AMS resource assignment, quantized in 0.5 dB steps as IoT level from 0 dB to 63.5 dB., detail reference to 6.2.3.32 AAI-ULPC-NI message

	offsetControl
	6
	offsetControl is the transmit power adjustment value transmitted by the ABS. It represents the value among –15.5 dB to 16 dB with 0.5 dB step

	AI_SN
	1
	HARQ identifier sequence number

	Long TTI Indicator
	1
	Indicates number of AAI subframes spanned by the allocated resource. 
0b0: 1 AAI subframe (default) 
0b1: 4 UL AAI subframes for FDD or all UL AAI subframes for TDD 
If number of DL AAI subframes, D, is less than number of UL AAI subframes, U, Long TTI Indi-cator=0b1

	} Else {
	
	

	ACID
	4
	HARQ channel identifier

	AI_SN
	1
	HARQ identifier sequence number

	SPID
	2
	HARQ subpacket identifier for HARQ IR

	Reserved
	8
	Reserved bits

	}
	
	

	}
	
	

	}
	
	


aA 16-bit CRC is generated based on the randomized contents of the CDMA Allocation A-MAP IE. The CRC is masked by the 16-bit CRC mask generated according to Table 192.
Table 202 specifies the fields of CDMA Allocation A-MAP IE used by the ABS for UL bandwidth allocation for bandwidth request or UL or DL bandwidth allocations for ranging procedures before a TSTID or STID has been assigned to the AMS. Through the CDMA Allocation A-MAP IE, the ABS allocates UL resources to a user that requested bandwidth using a random ranging preamble code or BR preamble code, i.e., the ABS grants UL bandwidth for the transmission of BR with STID header in the bandwidth request procedure, and for the transmission of AAI-RNG-REQ message or AAI-MSG-ACK message as an acknowledgement to AAI-RNG-RSP message in the ranging procedure. Other MAC control messages or MAC signaling headers shall not be transmitted in an UL allocation signaled using CDMA Allocation AMAP IE. Note that the AAI-MSG-ACK message shall be signaled via CDMA Allocation A-MAP IE only when the AMS has not acquired STID or TSTID yet.
The maximum number of UL HARQ retransmissions is set to the default value defined in 6.2.14.2.2. For the CDMA allocation for AAI-RNG-REQ transmission or BR without STID header (6.2.2.1.3.2) transmission, adaptive a HARQ burst for retransmission may be used by transmitting assigned using CDMA allocation A-MAP IE at the relevant downlink subframe with AI_SN maintained the same as the previous CDMA allocation A-MAP IE with the same RAID within the time duration that the ranging attribute is valid. On the other hand, a HARQ burst for the transmission of a new initial HARQ subpacket containing AAI-RNG-REQ message or BR without STID header may be assigned using the CDMA allocation A-MAP IE with the AI_SN toggled within the time duration that the RAID is sustained.
Non-adaptive HARQ retransmission shall be used in UL CDMA allocation for BW request header transmission, hence, the transmission of CDMA allocation A-MAP IE for BR shall be permitted on for the signaling of an initial HARQ subpacket.
The UL HARQ burst signaled via the CDMA Allocation A- MAP IE is always transmitted using MIMO mode 1 with Mt = 1 as the MIMO encoder format and QPSK as the modulation scheme. 
In addition to UL allocation, ABS transmits AAI-RNG-RSP message through a DL burst assigned by CDMA Allocation A- MAP IE to an AMS in contention-based random access ranging procedure, where neither STID nor TSTID is assigned to the AMS yet. 
The maximum number of the DL HARQ retransmission is set to the default value defined in 6.2.14.2.1. 
The DL HARQ burst signaled by the CDMA Allocation A-MAP IE is always transmitted using SFBC as the MIMO encoder format and QPSK as the modulation scheme.
Annex B Capability negotiation through ‘Mobility features supported’ in IEEE802.16.1 (IOPR TIO- 61635)

B.1 Interoperability Problem Statement

In mobility capabilities perspective, there may be various type of MSs based on requirement of service operators. For instance, we can expect some devices as follows:

· MS which is always connected to power-supply (i.e. neither sleep mode nor idle mode is required)

· MS which supports only WiMAX OFDMA system without other RATs (i.e. no DCR is required)

·  Stationary station which is always located at an office or a home (i.e. no HO is required)

· Combination of the above mentions
Actually, there is negotiation function about mobility features supported by MS in IEEE802.16Rev3/D2 (refer to page 1597) as follows: 

11.7.13.1 Mobility features supported
The Mobility Features Supported field indicates whether the MS supports mobility HO, sleep mode, and idle mode. A bit value of 0 indicates “not supported” while 1 indicates “supported.”
	Type
	Length
	Value
	Scope

	31
	1
	Bit 0: Mobility (HO) support
Bit 1: Sleep mode support
Bit 2: Idle mode support
	REG-REQ, REG-RSP


To be consistent with IEEE802.16Rev3/D2 and avoid unnecessary/unexpected operation/function which the MS does not support, we need to introduce ‘Mobility feature supported’ to IEEE802.16.1.

B.2 Outline or Idea for the Remedy
Hence, we would like to introduce the same concept as Mobility features supported in IEEE802.16Rev3/D2 to AAI-REG-REQ/RSP in IEEE802.16.1;

B.3 Possible Changes in the IEEE 802.16 Standards
-------------------------------  Text Start  --------------------------------------------------- 

[Remedy 1:]
[Modify table 34 on page 87, line 47  in IEEE802.16.1/D2:]

	Table 34—AAI-REG-REQ message field description (continued)

	Field
	Size

(bit)
	Value/Description
	Condition

	…
	…
	…
	…

	Vendor ID
	24
	Vendor identification specified by the 3-byte, vendor-specific organizationally unique identifier of the AMS or ABS MAC address.
	Present to indicate the vendor ID of the AMS sending this message if vendor-specific information is used

	Mobility features supported
	3
	A bit set to ‘1’ indicates which Mobility feature the AMS supports
Bit 0: Mobility (HO) support
Bit 1: Sleep mode support
Bit 2: DCR mode support
	Present if the AMS supports at least one feature.


[Remedy 2:]

[Modify table 35 on page 92, line 23 in IEEE802.16.1/D2:]

	Table 35—AAI-REG-RSP message field description (continued)

	Field
	Size

(bit)
	Value/Description
	Condition

	…
	…
	…
	…

	Vendor ID
	24
	Vendor identification specified by the 3-byte, vendor-specific organizationally unique identifier of the AMS or ABS MAC address.
	Present to indicate the vendor ID of the AMS sending this message if vendor-specific information is used

	Mobility features supported
	3
	A bit set to ‘1’ indicates which Mobility feature the AMS supports
Bit 0: Mobility (HO) support
Bit 1: Sleep mode support
Bit 2: DCR mode support
	Present if the AMS supports at least one feature.


[Remedy 3:]
[Modify ASN.1 code of both AAI-REG-REQ message and AAI-REG-RSP message on page 948, line 8 in IEEE802.16.1/D2:]

MobilityFeaturesSupported ::= BIT STRING {

HoSupport (0), 

SleepModeSupport (1), 

DCRModeSupport (2) 

} (SIZE (3))

AAI-REG-REQ ::= SEQUENCE { 
amsMacAddress MACAddress, 
amsCapNegotiation AmsCapabilities, 
csCapabilities CsCapabilities, 
hostCfgCapIndicator FeatureSupport, 
-- maximum requested host configuration size is 1023 octets 
requestedHostConfig OCTET STRING (SIZE (0..1023)) OPTIONAL, 
globalCarrierConfigChangeCount INTEGER (0..7), 
amsInitAgpServiceAdaptation FeatureSupport OPTIONAL,
vendorID                                      VendorID                                 OPTIONAL,

mobilityFeaturesSupported          MobilityFeaturesSupported     OPTIONAL.

...
}
-- +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-

-- Registration Response

-- +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-

AAI-REG-RSP ::= SEQUENCE { 

stidAndMAPMaskSeed SEQUENCE { 

stid STID, 

mapMaskSeed MapMaskSeed 

} OPTIONAL, 

crid CRID OPTIONAL, 

femtoAbsLdm SEQUENCE { 

startSuperframeOffset INTEGER (0..511), 

availableIntervalLeng INTEGER (0..15), 

unavailableIntervalLeng INTEGER (0..255) 

} OPTIONAL, 

agpsMethod FeatureSupport OPTIONAL, 

imCapabilities ImCapabilities OPTIONAL, 

antennaConfig SoundingAntennaSw OPTIONAL, 

embsCapabilities EmbsCapabilities OPTIONAL, 

persistentAllocation FeatureSupport OPTIONAL, 

groupResourceAllocation FeatureSupport OPTIONAL, 

hoTriggerMetric ReportMetric OPTIONAL, 

csCapabilities CsCapabilities OPTIONAL, 

ipv4HostAddress IPv4Address OPTIONAL, 

ipv6HomeNetworkPrefix IPv6HomeNetworkPrefix OPTIONAL, 

-- maximum additional host configuration IE size is 1023 octets 

additionalHostConfigIe OCTET STRING (SIZE (0..1023)) OPTIONAL, 

redirectionInfoArray SEQUENCE (SIZE (1..8)) OF RedirectionInfo OPTIONAL, 

csgIdlength INTEGER (1..24) OPTIONAL, 

globalCarrierCfgChangeCount INTEGER (0..7), 

multicarrierCapabilities McCapabilities OPTIONAL, 

csTypeOfDefaultServiceFlow CsSpecification OPTIONAL, 

clcLimits SEQUENCE (SIZE (1..2)) OF ClcLimits OPTIONAL, 

amsInitAgpServiceAdaptation FeatureSupport OPTIONAL, 

vendorID                                      VendorID                                 OPTIONAL,

mobilityFeaturesSupported          MobilityFeaturesSupported     OPTIONAL.

...

}
[Remedy 4:]

[Modify section 6.2.6 on page 323, line 6 in IEEE802.16.1/D2:]

6.2.6 MAC HO procedures 
MAC HO support is negotiated during AAI-REG-REQ/RSP transaction (see Mobility features support in table 34 and 35).
This subclause specifies the HO procedures for the AAI. An AMS/ABS shall perform HO using the procedures defined in 6.2.6. A Femto ABS shall follow the handover procedure described in 6.4.8.
[Remedy 5:]

[Modify section 6.2.17 on page 450, line 21 in IEEE802.16.1/D2:]

6.2.17 Sleep mode 
Sleep mode in connected state is a mode in which an AMS conducts pre-negotiated periods of absence from the S-ABS air interface. Sleep Mode support is negotiated during AAI-REG-REQ/RSP transaction (see Mobility features support in table 34 and 35). Sleep mode can be activated through explicit signaling when an AMS is in active mode. During the activation of sleep mode, the AMS is provided with a set of sleep cycles that consist of a listening window (except for initial SC) followed by a sleep window.
……
[Remedy 6:]

[Modify section 6.2.19 on page 472, line 2 in IEEE802.16.1/D2:]

6.2.19 Deregistration with context retention (DCR) mode 
Deregistration with context retention (DCR) mode is a mode in which an AMS is deregistered from the network while its context is kept in a network entity until the Context Retention Timer expires.
While the Context Retention Timer is valid, the network retains AMS’s information that is used to expedite AMS’s network reentry.
CRID is used to uniquely identify the DCR mode AMSs.
DCR Mode support is negotiated during AAI-REG-REQ/RSP transaction (see Mobility features support in table 34 and 35).
Annex C SFBC support in UL SLRU (IOPR TIO- 61713)

C.1 Interoperability Problem Statement

For increasing throughput with MIMO, SLRU may be usually used in DL/UL subframe. ABS may assign MIMO feedback message with Feedback Polling A-MAP IE in DLRU or NLRU, but MIMO feedback message can be assigned in SLRU if there is no available resource in DLRU or NLUR. 

MIMO feedback message by Feedback Polling A-MAP IE can be transmitted with SFBC encoding or vertical encoding with Mt=2 for Nt=2 or 4 or vertical encoding with Mt=1 for Nt=1. If the MIMO feedback message assigned by Feedback Polling A-MAP IE is assigned in SLRU for an AMS with two or four transmit antenna, the MIMO feedback message shall be transmitted with vertical encoding with Mt=2 since SFBC encoding is not supported in UL SLRU. 

The vertical encoding with Mt=2 may not be supportable for users in cell-edge. For reliable reception of MIMO feedback message assigned by Feedback Polling A-MAP IE in SLRU, SFBC encoding needs to be supported in UL SLRU

C.2 Outline or Idea for the Remedy
Hence, following changes are required to support SFBC encoding in UL SLRU.
C.3 Possible Changes in the IEEE 802.16 Standards
[Adopt the following change in section 6.3.9.1.2.1 on page 805 in IEEE 802.16.1/D2:]
Table 292—Codebook subsets used for non-adaptive precoding in UL SLRU
	MEF
	RU with Mt pilot streams

	SFBC
	N/A
Nt=2: Cbase,UL(2, 2, 3)
Nt=4: Cbase,UL(4, 2, 6)

	VE
	Nt=2: Cbase,UL (2, 1, 4) if Mt=1 or Cbase,UL(2, 2, 3) if Mt=2
Nt=4: Cbase,UL (4, Mt, 6), Mt=1,2,3,4


[Adopt the following change in section 6.3.9.2.4 on page 809 in IEEE 802.16.1/D2:]
Table 297—Supported permutation for each UL MIMO mode
	
	DLRU
	NLRU
	SLRU

	MIMO mode 0
	Yes
	Yes
	Yes No

	MIMO mode 1
	Yes, with Mt ≤2
	Yes
	Yes

	MIMO mode 2
	Yes, with Mt ≤2
	Yes
	Yes

	MIMO mode 3
	Yes, with Mt = 1
	Yes
	Yes

	MIMO mode 4
	Yes, with Mt = 1
	Yes
	Yes


Annex D SFBC support in UL SLRU (IOPR TIO- 61713)

D.1 Interoperability Problem Statement

For increasing throughput with MIMO, SLRU may be usually used in DL/UL subframe. ABS may assign MIMO feedback message with Feedback Polling A-MAP IE in DLRU or NLRU, but MIMO feedback message can be assigned in SLRU if there is no available resource in DLRU or NLUR. 

MIMO feedback message by Feedback Polling A-MAP IE can be transmitted with SFBC encoding or vertical encoding with Mt=2 for Nt=2 or 4 or vertical encoding with Mt=1 for Nt=1. If the MIMO feedback message assigned by Feedback Polling A-MAP IE is assigned in SLRU for an AMS with two or four transmit antenna, the MIMO feedback message shall be transmitted with vertical encoding with Mt=2 since SFBC encoding is not supported in UL SLRU. 

The vertical encoding with Mt=2 may not be supportable for users in cell-edge. For reliable reception of MIMO feedback message assigned by Feedback Polling A-MAP IE in SLRU, SFBC encoding needs to be supported in UL SLRU

D.2 Outline or Idea for the Remedy
Hence, following changes are required to support SFBC encoding in UL SLRU.
D.3 Possible Changes in the IEEE 802.16 Standards
[Adopt the following change in section 6.3.9.1.2.1 on page 805 in IEEE 802.16.1/D2:]
Table 292—Codebook subsets used for non-adaptive precoding in UL SLRU
	MEF
	RU with Mt pilot streams

	SFBC
	N/A
Nt=2: Cbase,UL(2, 2, 3)
Nt=4: Cbase,UL(4, 2, 6)

	VE
	Nt=2: Cbase,UL (2, 1, 4) if Mt=1 or Cbase,UL(2, 2, 3) if Mt=2
Nt=4: Cbase,UL (4, Mt, 6), Mt=1,2,3,4


[Adopt the following change in section 6.3.9.2.4 on page 809 in IEEE 802.16.1/D2:]
Table 297—Supported permutation for each UL MIMO mode
	
	DLRU
	NLRU
	SLRU

	MIMO mode 0
	Yes
	Yes
	Yes No

	MIMO mode 1
	Yes, with Mt ≤2
	Yes
	Yes

	MIMO mode 2
	Yes, with Mt ≤2
	Yes
	Yes

	MIMO mode 3
	Yes, with Mt = 1
	Yes
	Yes

	MIMO mode 4
	Yes, with Mt = 1
	Yes
	Yes


Annex E Clarification for UL Burst Transmission Scheme by BR-ACK Assignment in 16m Systems (IOPR TIO- 61202)

E.1 Interoperability Problem Statement

Through BR-ACK A-MAP IE, ABS allocates UL resources to an anonymous user that requested bandwidth using a random BR preamble code. The BR-ACK A-MAP IE indicates the decoding status of the BR preamble sequences transmitted through the BR channels and includes the UL resource allocation information for the fixed sized BR header. 

However, in the standard IEEE Std 802.16.m-2011, there is no any description related to the UL burst transmission information such as the MIMO scheme (i.e., MEF) and modulation scheme (i.e., ISizeOffset) for the UL resource signaled by BR-ACK A-MAP IE. So, it is needed to add the specification of UL burst transmission information (i.e., MIMO scheme and modulation scheme) in the related section.

E.2 Outline or Idea for the Remedy
For an anonymous UL burst signaled by CDMA Allocation A-MAP IE, the transmission information for MIMO encoding format and modulation scheme is specified in standard IEEE Std 802.16.m-2011. To solve above problem, in the same manner, the UL resource signaled by BR-ACK A-MAP IE can be allocated to an anonymous user for successfully received BR preamble code. So, I recommend that the UL burst transmission scheme via BR-ACK A-MAP IE be applied as the same scheme via CDMA Allocation A-MAP IE.

Then, this provides the following changes related to support the UL burst transmission scheme by BR-ACK Assignment in 16m Systems.
E.3 Possible Changes in the IEEE 802.16 Standards
[Modify the section 16.3.5.5.2.4.12 on page 704, line 12 in IEEE802.16m-2011 as follows:]
16.3.5.5.2.4.12 BR ACK A-MAP IE

The BR Acknowledgement A-MAP IE indicates the decoding status of the BR preamble sequences transmitted in the frame n through the BR channels (opportunities). All the successfully received preamble sequences, to which the ABS does not grant UL resources before or in the frame n + BR_ACK_Offset, shall be contained in a single or multiple BR-ACK A-MAP IEs. Those included preamble sequences shall be arranged in ascending order of the preamble sequence index within an opportunity in a BR-ACK A-MAP IE. The BR-ACK A-MAP IE is not segmentable and the maximum number of BR ACK A-MAP IEs in a subframe is 2.

In addition, the BR-ACK A-MAP IE includes the allocation information for the fixed sized BR header (refer to 16.2.2.1.3.1). The UL resource and HFA shall be allocated to the preamble sequence whose grant indicator is ‘1’. The allocations shall be ordered based on the index of preamble sequences arranged in an ascending order. If the preamble sequence has the grant indicator of ‘1’ in the k-th (k = 0, 1, ..., K–1) place within a BR-ACK A-MAP IE, the starting LRU index, Rk, is calculated as Rk = R0 + k × M, where R0 is the value of resource start offset, and M is the value of Allocation size. K is the total number of preamble sequences whose grant indicator is ‘1’ within a BR-ACK A-MAP IE. For HARQ feedback allocation, HF-A-MAP resource index is defined in 16.3.5.3.2.2.

If UL resource for the BR header is not allocated through the BR-ACK A-MAP IE, CDMA Allocation A-MAP IE is used for the UL resource allocation. For the UL HARQ burst allocated through the BR-ACK A-MAP IE, the maximum number of the HARQ retransmissions is set to the default value defined in 16.2.14.2. Non-adaptive HARQ retransmission is used.

The UL HARQ burst signaled via the BR-ACK A-MAP IE is always transmitted using MIMO mode 1 with Mt = 1 as the MIMO encoder format and QPSK as the modulation scheme.
Annex F    UL Power Control For Control Channel (IOPR TIO- 61239)

F.1 Interoperability Problem Statement

Uplink power control is supported for both an initial calibration and periodic adjustment on transmit power without loss of data. The uplink power control algorithm determines the transmission power of an OFDM symbol to compensate for the pathloss, shadowing, and fast fading.
The power per subcarrier and per stream shall be calculated according to Equation (302) in IEEE Std 802.16m-2011.
PdBm= L + SINRTarget + NI + Offset                                                          (302)
where offset is a correction term for AMS-specific power offset. It is controlled by the ABS through power control messages. There are two kinds of Offset values that are used for data and control, respectively. 
For a data channel transmission, the Offset in Equation (302) shall be set to the value OffsetData conveyed in an AAI-UL_POWER_ADJ message. For a control channel transmission, the Offset in Equation (302) shall be set to the value OffsetControl conveyed as offsetControl in an AAI-UL_POWER_ADJ message.
In case of control channel transmission, the ABS may change the AMS’s TX power through direct power adjustment by PC-A-MAP. When AMS receives its PC-A-MAP IE from the ABS, it shall modify its OffsetControl value according to Equation (305) in IEEE Std 802.16m-2011. 
OffsetControl = OffsetControl + △PowerAdjust                                                              (305)

where △PowerAdjust is the power correction value indicated by ABS through PC-A-MAP.

If AMS receives AAI-UL_POWER_ADJUST message, the AMS’s OffsetControl shall be replaced by offsetControl indicated by AAI-UL_POWER_ADJUST message. 
The value of OffsetControl can be changed by PC-A-MAP IE, but there is no way to check if the AMS correctly received PC-A-MAP IE. Therefore, the ABS may not know the AMS’s exact value of OffsetControl. 

In current AAI-UL_POWER_ADJ message, both offsetData and offsetControl are mandatory field. If ABS is not sure of current OffsetControl value, it is required to maintain its current value, so it needs to change offsetControl as an optional field.
F.2 Outline or Idea for the Remedy
Hence, following change is required to support UL power control for control channels.
F.3 Possible Changes in the IEEE 802.16 Standards
[Adopt the following change in Table 716 in section 16.2.3.33 in IEEE Std 802.16m-2011:]
16.2.3.33 AAI-UL-POWER-ADJ message

An AAI-UL-POWER-ADJ message shall be transmitted by the ABS to control the transmit power level of

AMS.
Table 716—AAI-UL-POWER-ADJ message field description
	Field
	Size

(bits)
	Value/Description
	Condition

	offsetData
	6
	offsetData is the transmit power adjustment value transmitted by the ABS. It represents the value among –15.5 to 16 dB with 0.5 dB step.
	N/A

	offsetControl
	6
	offsetControl is the transmit power adjustment value transmitted by the ABS. It represents the value among –15.5 to 16 dB with 0.5 dB step.
	N/APresent when ABS wants to change the transmit power adjust value of UL control channel. (More details can be found in 16.3.8.4.2)

	channelIndex
	8
	This value corresponds to “Channel Index” in Feedback Allocation AMAP IE.
	Present when ABS wants to change Fast Feedback Control Channel Allocation by using AAI-UL-POWER-ADJ message. (More details can be found in 16.3.5.5.2.4.5.)

	shortTermFeedbackPeriod
	3
	This value corresponds to “Short-term feedback period (p)” in Feedback Allocation A-MAP IE.
	Present when ABS wants to change Fast Feedback Control Channel allocation by using AAI-UL-POWER-ADJ message. (More details can be found in 16.3.5.5.2.4.5.)









































