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1. Introduction

To support JT CoMP scheme two CSI feedback alternatives are considered: relative phase information and aggregated CQI feedback [1]. While the relative phase information was demonstrated to be important for multi-user JT CoMP, the need of aggregated CQI feedback was not assessed. In this contribution we discuss the value of aggregated CQI standardization in support of JT CoMP.
2. Aggregated feedback for JT CoMP

Two options of joint transmission CoMP are being considered in RAN1 for specification: single-user (SU) and multi-user (MU). Both schemes require additional feedback information for multiple CSI-RS resources on top of per-CSI-RS resource feedback scheme. To support JT CoMP scheme two CSI feedback alternatives are considered: relative phase information and aggregated CQI. It was confirmed by several contributions [2-5] that the relative phase information is critical to support multi-user JT CoMP. The sensitivity of multi-user JT CoMP to spatial inter-CSI-RS resource information is explained by cancellation of interference between multiple co-scheduled UEs in spatial domain. In multi-user JT CoMP the relative phase information may also help eNB in predicting the level of inter-user interference and thus allows approximation of CQI at the eNB if rank-1 transmission is assumed [4]. Therefore when relative phase information is available, reporting the aggregated CQI of joint transmission may not be needed. 
In contrasts for single-user JT CoMP the interference cancellation between cooperative points doesn’t rely on spatial cancellation. It is achieved by simultaneous transmission of the same data from multiple points. Therefore the requirement on accuracy of relative phase information can be substantially relaxed comparing to multi-user JT CoMP. However the relative phase information may still be useful at eNB to minimize the number of cases where the channels from cooperating points might be destructively combined. For single-user JT CoMP, CQI approximation at the eNB is more problematic, due to CSI feedback of higher ranks. Therefore the importance of reporting aggregated CQI information for single-user JT CoMP is raised comparing to multi-user JT CoMP. More specifically the problem of CQI approximation at the eNB may be seen for cross-polarized antenna configuration, where probability of selecting higher ranks is usually higher than for co-polarized antennas (see Table 1). Limiting the maximum rank of CSI feedback to 1 in this case is not attractive solution due to significant impact on peak user throughput.

Observation: Aggregated CQI report may be useful for single-user MIMO JT CoMP in the systems with cross-polarized antennas.
Table 1: Probability of rank reports for CoMP UEs

	Ant. Config.
	Rank-1
	Rank-2

	2x2 co-pol.
	85.9%
	14.1%

	2x2 cross-pol.
	25.6%
	74.4%


Conclusions

In this contribution aggregated CQI feedback was discussed. It was observed that aggregated CQI feedback is useful for single-user JT CoMP scenario especially in systems with cross-polarized antennas. 
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Appendix
	Parameters 
	Assumption 

	Channel model
	ITU Uma/Umi 

	System BW 
	FDD 10MHz 

	Number of UEs, Number of Tx points 
	(1425, 285) 

	Number of antennas at UE,  Number of antennas at Tx Point 
	 (2, 4), (2,2)

	Number of antennas CRS antenna ports
	2

	Transmission scheme
	 SU-MIMO

	Outer loop for target FER control 
	10% PER for 1st transmission 

	Link adaptation 
	MCSs based on LTE transport formats 

	HARQ scheme 
	CC

	Handover Margin 
	1 dB 

	Initial transmission + Maximum number of retransmissions
	4 

	Feedback and control channel errors 
	No Error 

	Scheduler 
	Greedy search algorithm based on PF metric 

	UE speed
	3kmph 

	Scheduling granularity 
	5 PRBs 

	Traffic load 
	Full buffer

	Maximum Rank per UE 
	2

	Receiver type 
	Interference unaware MMSE (option 1 in R1-110586) 

	Feedback periodicity 
	10ms 

	CQI & PMI feedback granularity in frequency
	5 PRBs

	PMI feedback 
	Rel.-10 LTE codebook 
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