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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 (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 MIMO Plus Beamforming Support (IOPR 56970)

A.1 Interoperability Problem Statement 

The 802.16e standard allows the MS to indicate that it supports beamforming by setting bit#10 in the SBC TLV “OFDMA SS demodulator” (type 151) to indicate support for dedicated pilots. The standard also allows the MS to indicate support for MIMO using bit#3 (STC).  

	Type
	Length
	Value
	Scope

	151
	1 or 2
	Bit 0: 64-QAM

Bit 1: BTC

Bit 2: CTC

Bit 3: STC

Bit 4: CC with optional interleaver

Bit 5: HARQ Chase

Bit 6: HARQ CTC_IR

Bit 7: Reserved; shall be set to zero

Bit 8: HARQ CC IR

Bit 9: LDPC

Bit 10: Dedicated pilots

Bits 11–15: Reserved; shall be set to zero.
	SBC-REQ (see 6.3.2.3.23)
SBC-RSP (see 6.3.2.3.24)


Unfortunately, the 802.16e standard does not allow the MS to indicate that it supports the combination of MIMO and beamforming in a single DL allocation. For example, if the MS sets bit#10 in TLV 151 to indicate support for dedicated pilots and bit#3 to indicate support for MIMO, does this also imply that a DL allocation can use both MIMO and dedicated pilots?  Or will these DL allocations fail because the MS supports either dedicated pilots without MIMO or MIMO without dedicated pilots?

Finally, it is essential to clarify that an MS may require that the combination of all allocations to the MS in a DL zone using MIMO and dedicated pilots should be rectangular.  An example of allocation combinations that are considered rectangular are shown in the figure below.
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A.2 Outline or Idea for the Remedy

The solution to MIMO + BF support is to clarify that bit#10 in TLV 151 implies support of dedicated pilots with or without MIMO. 

The solution to rectangular combinations is to use a reserved  bit in TLV 151 to define the restriction that the combination of DL allocations must be rectangular

A.3 Possible Changes in the IEEE 802.16 Standards
Three changes are proposed to 802.16-2009.  

The first change is to section 11.8.3.5.2 to clarify the definition for MIMO+BF and add the restriction for rectangular combination of DL allocations using MIMO+BF:

11.8.3.5.2 OFDMA SS demodulator

This field indicates the different demodulator options supported by a WirelessMAN-OFDMA PHY SS for DL reception. This field is not used for other PHY specifications. A bit value of 0 indicates “not supported” while 1 indicates “supported.” The SS or BS may include bits 0–7 only and set the TLV length field to 1, in which case the receiving entity shall assume that the options represented by bits 8–15 are not supported.

When bit#10 is set to 1, it indicates that a DL allocation may use dedicated pilots with or without  MIMO where MIMO functionality is defined by TLV 176.  

When bit#11 is set to 1, it indicates that the combination of all DL allocations to the MS in a zone with dedicated pilots and MIMO must be rectangular, where the combined allocation shall span all slots between lowest and highest numbered symbols for each allocated subchannel.  If set to 0, then the combination of all DL allocations to the MS does not have to be rectangular.
	Type
	Length
	Value
	Scope

	151
	1 or 2
	Bit 0: 64-QAM

Bit 1: BTC

Bit 2: CTC

Bit 3: STC for PUSC only

Bit 4: CC with optional interleaver

Bit 5: HARQ Chase

Bit 6: HARQ CTC_IR

Bit 7: Reserved; shall be set to zero

Bit 8: HARQ CC IR

Bit 9: LDPC

Bit 10: Dedicated pilots for PUSC with or without MIMO 

Bit 11: Rectangular combination of allocations for  DL MIMO  zone with dedicated pilots


0b0: No restriction to rectangular combination of allocations for  DL MIMO  zone with dedicated pilots


0b1: Restricted  to rectangular combination of allocations for  DL MIMO  zone with dedicated pilots


Default is 0b0
Bit 12: Dedicated pilots with AMC without MIMO
Bits 11 13–15: Reserved; shall be set to zero.
	SBC-REQ (see 6.3.2.3.23)
SBC-RSP (see 6.3.2.3.24)


The second change is to section 11.8.3.5.4 to clarify that permutation support does not include any assumption of MIMO or dedicated pilot support. 

11.8.3.5.4 OFDMA SS permutation support

This field indicates the different optional OFDMA permutation modes (optional PUSC, optional FUSC, and AMC) supported by a WirelessMAN-OFDMA SS. A bit value of 0 indicates “not supported” while 1 indicates “supported.”

This TLV only indicates support of permutation and does not indicate support for other capabilities such as MIMO or dedicated pilots. 

	Type
	Length
	Value
	Scope

	154
	1
	Bit 0: Optional PUSC support

Bit 1: Optional FUSC support

Bit 2: AMC 1x6 support

Bit 3: AMC 2x3 support

Bit 4: AMC 3x2 support

Bit 5: AMC support with HARQ map

Bit 6: TUSC1 support

Bit 7: TUSC2 support
	SBC-REQ (see 6.3.2.3.23)
SBC-RSP (see 6.3.2.3.24)


The third change is to section 11.8.3.5.18 to clarify the definitions of dedicated pilots and MIMO support in OFDMA PHY parameter set B:

11.8.3.5.18 OFDMA parameters sets
	Sets
	Items
	Sub-Items
	Reference

	OFDMA PHY

parameter set B
	OFDMA SS demodulator
	64 QAM 
	11.8.3.5.2

	
	
	CTC
	

	
	
	STC in PUSC zone with or without dedicated pilots
	

	
	
	HARQ chase
	

	
	
	Dedicated pilot in PUSC zone and AMC2x3 zone
	


Annex B Correction on “Unsolicited Grant Interval” (IOPR 58152)
B.1 Interoperability Problem Statement
“Unsolicited grant interval” is used for UGS and ertPS and should be a data grant opportunity for UL service flow only. However, in 16e-2009 spec, it is wrongly described as following:

Unsolicited Grant Interval

This parameter defines the nominal interval between successive data grant opportunities for a DL service flow, which are associated with Uplink Grant Scheduling Type = UGS or ertPS (refer to the Table 189 and 11.13.19). If this parameter is set to zero, then there is no explicitly mandated unsolicited grant interval. The maximum unsolicited grant interval field specifies only a bound, not a guarantee that the rate is available. The algorithm for policing this parameter is left to vendor differentiation and is outside the scope of the standard.
This mistake should be corrected.

B.2 Outline or Idea for the Remedy

Change “DL service flow” to “UL service flow”.

B.3 Possible Changes in the IEEE 802.16 Standards
[Adopt the following changes in page 372, in IEEE802.16-2009 as follows:]
Unsolicited Grant Interval

This parameter defines the nominal interval between successive data grant opportunities for a DUL service flow, which are associated with Uplink Grant Scheduling Type = UGS or ertPS (refer to the Table 189 and 11.13.19). If this parameter is set to zero, then there is no explicitly mandated unsolicited grant interval. The maximum unsolicited grant interval field specifies only a bound, not a guarantee that the rate is available. The algorithm for policing this parameter is left to vendor differentiation and is outside the scope of the standard.
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Figure 2 Examples of Non-rectangular allocation combinations to the MS 
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Figure 1.  Examples of rectangular allocation combinations to the MS
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