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Proposed Text of Codebook Transformation for the UL Single BS Precoding with Multi-BS Coordination (16.2.3.47, 16.5.2.1)
Wooram Shin, Jihyung Kim, Kwang Jae Lim
ETRI
Introduction
In IEEE 802.16m Amendment Draft Standard [1], for UL single BS precoding with multi-BS coordination, there could be potential achieving more gain if transformation codebook is adjusted as defined for DL MIMO, which exploits interference mitigation capability in conjunction with interference channel as well as desired channel. In order to support interference mitigating transformation codebook, two correlation matrices for the serving ABS and neighboring ABS corresponding to PMImin should be known to AMS, but this makes quite big signaling overhead in the MAC control message such as 56 bits for Nt=4. In case of TDD, however, AMS can measure the correlation matrix of interference channel from the neighboring ABS using downlink reference signals with the help of channel reciprocity if AMS has information which neighboring ABS is required to measure it. In this context, Temp_BSID or IDcell should be signaled via the AAI_SingleBS_PMI_COM message to designate the neighboring ABS corresponding to PMImin. IDcell can represent the every ABS where as it requires more than two bits for signaling than Temp_BSID. Also, usage indication of interference mitigating transformation codebook should be put into the AAI_SingleBS_PMI_COM message, and a type of BS ID used for measurement of correlation matrix from the neighboring ABS with the BS ID.
Text Proposal for inclusion in the IEEE 802.16m Amendment
Note:

The text in black: the existing text in the 802.16m Amendment Draft Standard
The text in red with strike-out: the removal of existing 802.16m Amendment Draft Standard
The text in blue with under-line: the new text added to the 802.16m Amendment Draft Standard
[----------------------------------------------------Start of Text Proposal----------------------------------------------------]
[Change the texts and Table 730 in Section 16.2.3.47 as the following.]
16.2.3.47 AAI_MultiBS_PMI_COM
The AAI_MultiBS_PMI_ message format is defined in Table 730—. This message is used by ABS to indicate AMS the PMImin and, PMI combination ratio (PCR), and IMTC, BCID_type, and Temp_BSID or Neighbor_IDcell to AMS.
Table 730—AAI_MultiBS_PMI_COM message format
	Name
	Length

(bits)
	Description

	AAI_MultiBS_PMI_COM_Message_Format {
	
	

	Control Message Type = xx
	
	

	PMIMmin
	4 to 6
	PMI from the rank-1 base codebook£¨ generates minimum interference to the neighboring ABS

	PCR
	2
	PMI combination ratio

	IMTC
	1
	Interference mitigating transformation codebook indication

0b0: Base mode
0b1: Interference mitigating transformation mode
Note that it shall be set to 0b0 if a duplex mode is not TDD.

	If (IMTC == 0b1) {
	
	

	BSID_type
	
	Type of BS ID
0b0: Temp_BSID as defined in the AAI_DL_IM message
0b1: Neighbor_IDcell

Temp_BSID is broadcasted through AAI_DL_IM message.

	If (BSID_type == 0b0) {
	
	

	Temp_BSID
	8
	Diversity set member ID

Note that the ABS with Temp_BSID should be corresponding to the neighboring ABS sending PMImin.

	} else {
	
	

	Neighbor_IDcell
	10
	0≤Neighbor_IDcell≤767
Note that the ABS with Neighbor_IDcell should be corresponding to the neighboring ABS sending PMImin.

	}
	
	

	}
	
	

	}
	
	


[Change the texts and Table 946 in Section 16.5.2.1 as the following.]
16.5.2.1 Single BS precoding with Multi-BS Coordination
This subclause describes interference mitigation techniques applicable withto UL MIMO modes 2 and 4 withof adaptive codebook precoding with rank-1, with additional inter-ABS coordination mechanisms and interference mea​surement support. The inter-ABS coordination mechanisms in this subclause do not require data forwarding between different ABSs.
16.5.2.1.1 DL Signaling
Table 946 shows the control parameters for UL multi-BS MIMO.
Table 946—Control parameters for UL Multi-BS MIMO
	Parameter
	Description
	Value
	Control channel (IE)
	Notes

	PMImin
	PMI minimizing interference
	
	AAI_MultiBS_PMI_COM messeage
	

	PCR
	PMI combination ratio
	
	AAI_MultiBS_PMI_COM messeage
	

	IMTC
	Interference mitigating transformation codebook indication
	0b0: Base mode
0b1: Interference mitigating transformation mode
	AAI_MultiBS_PMI_COM messeage
	Transformation codebook can be generated as defined in Section 16.3.7.2.5.5.1, therein, but .

	BSID_type
	Type of BS ID
	0b0: Temp_BSID

0b1: Neighbor_IDcell
	AAI_MultiBS_PMI_COM messeage
	

	Temp _BSID
	Diversity set member ID
	8 bits
	AAI_MultiBS_PMI_COM messeage
	This is signaled if IMTC is 0b1 and BSID_type is 0b0.

	Neighbor_IDcell
	Neighbor_IDcell
	10 bits
	AAI_MultiBS_PMI_COM messeage
	This is signaled if IMTC is 0b1 and BSID_type is 0b1.


16.5.2.1.2 Operation procedure

Single BS precoding with Multi-BS Coordination is performed by combining two PMIs in TDD or FDD UL transmission for mitigating inter-cell interference (ICI) when CL MIMO precoding is applied for the serving and neighboring cells. One of PMIs maximizes the transmission power of the serving cell; another mini​mizes interference generated to the neighboring cell. PMI and PMImin may be selected from the transformation codebook for the serving and neighboring ABSs, respectively, if IMTC is 0b1.

The operation procedure of PMI combination follows the steps below.

1) PMI combination may be triggered by an ABS in an unsolicited manner. By using UL sounding sig​nals, the serving and neighboring ABSs may measure channels of AMSs. Upon the channel mea​surements, the serving and neighboring ABSs may determine PMI maximizing transmission power and PMImin minimizing interference, respectively. The neighboring ABS may inform the serving ABS of PMImin through the backhaul network.
Two PMIs of the predefined codebook {wWi}, should be selected based on the following procedure:
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where HsHS and HIHI denote information of channels from the AMS to its serving and corresponding neighboring ABS, respectively, and vi is the i-th codeword of the base codebook. If IMTC is 0b1, PMI and PMImin are selected from the transformation codebooks as follows:
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where 
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 are the i-th codeword of the transformation codebook with the correlation matrix from the serving and neighboring ABSs, respectively. They are of the form in Equation (314)
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where RS and RI are the correlation matrix from the serving and neighboring ABSs, respectively, and they are measured as the following.
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2) The serving ABS shall inform the PMI in A-MAP IE and PMImin and PCR (PMI combination ratio) in anthe AAI_MultiBS_PMI_COM message to the AMS.
The transmitted precoder W combining two precoders 
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 should be generated as follows:
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If IMTC is 0b1, 
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 are obtained from the transformation codebooks as defined in Equation (314). Hereupon, however, the AMS has no information on the correlation matrices from the serving and neighboring ABSs. In case of TDD, fortunately, the AMS can measure those two correlation matrices using downlink reference signals, and the correlation matrix from which neighboring ABS would be measured is known to the AMS by dedicating it with Temp_BSID or Neighbor_IDcell (depending on BSID_type).
[----------------------------------------------------End of Text Proposal----------------------------------------------------]
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