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MIMO plus Beamforming Support 
Mark Marsan, Joe Schumacher
Motorola
Introduction
The 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.

	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)


The standard also allows the MS to indicate support for various flavors of MIMO using bit#0 to bit#11 in the SBC TLV “OFDMA SS demodulator for MIMO support” (type 176).

	Type
	Length
	Value
	Scope

	176
	3
	Bit 0 2-antenna STC Matrix A

Bit 1 2-antenna STC Matrix B, vertical coding

Bit 2 2-antenna STC Matrix B, horizontal coding

Bit 3: 4-antenna STC Matrix A

Bit 4: 4-antenna STC Matrix B, vertical coding

Bit 5: 4-antenna STC Matrix B, horizontal coding

Bit 6: 4-antenna STC Matrix C, vertical coding

Bit 7: 4-antenna STC Matrix C, horizontal coding

Bit 8: 3-antenna STC Matrix A

Bit 9: 3-antenna STC Matrix B

Bit 10: 3-antenna STC Matrix C, vertical coding

Bit 11: 3-antenna STC Matrix C, horizontal coding

Bit 12: Capable of calculating precoding weight

Bit 13: Capable of adaptive rate control

Bit 14: Capable of calculating channel matrix

Bit 15: Capable of antenna grouping

Bit 16: Capable of antenna selection

Bit 17: Capable of codebook based precoding

Bit 18: Capable of long-term precoding

Bit 19: Capable of MIMO Midamble

Bit 20: Allocation granularity in a DL PUSC STC zone with dedicated pilots

Bit 21: Concurrent allocation support in a DL PUSC  STC zone with dedicated pilots

Bit 22: Allocation granularity in a DL AMC STC zone with dedicated pilots for Matrix B

Bit 23: Concurrent allocation support in a DL AMC STC zone with dedicated pilots
	SBC-REQ  (see 6.3.2.3.23)
SBC-RSP (see 6.3.2.3.24)


Unfortunately, the 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#1 in TLV 176 to indicate support for 2-antenna STC Matrix B, does this also imply that a DL allocation can use both MIMO matrix B and dedicated pilots? Or will these DL allocations fail because the MS supports either dedicated pilots without MIMO or MIMO without dedicated pilots?

Solution Outline
The solution is to use a reserved bit in TLV 151 to indicate simultaneous support for beamforming and MIMO. When set to zero, the MS does not simultaneously support Beamforming and MIMO in the same DL allocation.  When set to 1, the MS can simultaneous support Beamforming and MIMO in the same DL allocation where the details of MIMO support are defined by the existing SBC TLV “OFDMA SS demodulator for MIMO support” (type 176). The existing bit#10 is used to indicate support for dedicated pilots without MIMO. 

Proposed Text

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.
[Add the following paragraph to 11.8.3.5.2 as indicated:]
When bit#11 is set to 1, it indicates that a DL allocation may use both dedicated pilots and MIMO where MIMO functionality is defined by TLV 176.  When bit#10 is set to 1, it indicates that a DL allocation may use dedicated pilots without MIMO.
 [Change the table in 11.8.3.5.2 as indicated:]

	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 without MIMO
Bit 11: Simultaneous support of dedicated pilots and MIMO

Bits 11–15: Reserved; shall be set to zero.

Bits 12–15: Reserved; shall be set to zero.
	SBC-REQ (see 6.3.2.3.23)
SBC-RSP (see 6.3.2.3.24)



  


