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PMI Combination Ratio (PCR) Selection for UL Multi-BS MIMO
in IEEE P802.16m/D3 (16.5.2.1.1)
Ping-Heng Kuo, Yu-Tao Hsieh, Pang-An Ting
ITRI
1. Introduction
In UL Multi-BS MIMO, the precoder is constructed by combining two precoding matrices. One of them corresponds to serving BS PMI, while another one minimizes the interference to the neighboring BS. How the value of PMI combination ratio (PCR) is chosen is still not available in D3 [1]. Hence, in the objective of this contribution is to propose a selection method for PCR. In particular, PCR value is chosen to maximize the ratio of signal power to serving BS and interference power for neighboring BS.
Reference
[1] IEEE P802.16m/D3, “Part 16: Air Interface for Broadband Wireless Access Systems: Advanced Air Interface,” December 2009.
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16.5.2.1.1 DL Signaling
Table 939 shows the control parameters for UL multi-BS MIMO.

Table 939 – Control parameters for UL Multi-BS MIMO 
	Parameter
	Description
	Value
	Control channel (IE)
	Notes

	PMImin
	PMI minimizing interference
	4 bits if Nt=2

6 bits if Nt=4
	AAI_MultiBS_PMI_COM message
	

	PCR
	PMI combination ratio
	0b00: 0.2

0b00: 0.4

0b10: 0.6

0b11: 0.8
	AAI_MultiBS_PMI_COM message
	


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.
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 {wi}, should be selected based on the following procedure:
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where Hs and HI denote information of channels from the AMS to its serving and corresponding neighboring ABS, respectively.
2) The serving ABS shall inform the PMI in A-MAP IE and PMImin and the preferred PCR (PMI combination ratio) index in an AAI_MultiBS_PMI_COM message to the AMS. The transmitted precoder W combining two precoders (WPMI, WPMImin) should be generated as follows: The preferred PCR index, j*, should be chosen as:
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where j=1…4 is the possible index of PCR, and Wj is the precoder results from the combination of two precoders (WPMI, WPMImin) with the jth PCR value (PCRj):
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Once the information of PMImin and the preferred PCR index are received by the AMS, it should construct the precoder, Wj*, using equation (yyy).
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