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1. Introduction
For CSI measurement of multiple transmission points, CoMP measurement set with multiple non-zero-power CSI-RS resources is allowed in Rel-11. eNB can select the appropriate CoMP scheme and CoMP transmission point for UE based on the CSI feedback according to this measurement set. However, how to decide the measurement set within cooperative set is still in discussion. In the RAN1#67meeting, the decision on this issue was:
· Study the method of CoMP measurement set management for CSI feedback (according to the definition in TR36.819) considering following and revisit at the next meeting

· Study whether existing features are sufficient
· Study the need and suitability of introducing the reporting of received power measurement of CSI-RS ports:

· FFS on the impact on the power control, interference measurement
In this contribution, we further discuss the management of CoMP measurement set and the necessity of RSRP report based on CSI-RS.
2. Discussion
2.1. Deciding CoMP measurement set by existing mechanism
In TR 36.819[1], it is agreed for decision of CoMP measurement set that 

· The management of the CoMP measurement set may be based on UL SRS/DMRS/PUCCH transmission and/or DL RRM measurements (e.g., RSRP/RSRQ information). Measurement based on CRS and/or CSI-RS may be considered.
In this section we first discuss the feasibility to reuse existing mechanism to manage measurement set. 
To determine DL measurement set, rough relative received power difference can provide sufficient information. Multiple cooperative points can estimate the receive powers of the same UL SRS/DMRS/PUCCH transmission, which include the information of UL pathloss between points and UEs. Thanks to channel reciprocity, initial measurement set can be selected according to this relative received powers and DL transmit powers in different points. To reduce the impact of channel estimation, long-term UL information instead of short-term information is preferred. Among these UL signal/channel, SRS can provide higher accuracy in case of better orthogonality among SRS in cooperative area, and can be flexibly scheduled if needed. Also, periodical SRS with large duty cycle does not introduce much overhead. Furthermore, in scenario 1/2/3, CRS based RSRP/RSRQ information can be complement if the UL signal/channel is not so accurate. After UE’s CSI feedback based on initial measurement set, this set can be further updated according to the CSI feedback and UL information. One point will be precluded from the set if its CQI is very low, and new point(s) can be added according to UL receive power. 
In Figure 1, the estimation errors of absolute receive power of SRS and CSI-RS are compared in low SNR scenario (Delta power = non-ideal receive power - ideal receive power). It’s shown that even with very low SNR, SRS can provide trusty information to determine measurement set. Considering only received power difference among points is needed and the estimation error is positive at most cases, the actual estimation error of relative power can be much smaller.
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Figure 1. Receive power error of SRS(Left) and CSI-RS(Right) with non-ideal channel estimation
Proposal 1:  Existing mechanisms are sufficient to provide information to decide and update CoMP measurement set.
2.2. CSI-RS based RSRP report
Except existing methods, new mechanism is also considered for management of CoMP measurement set. One typical method is receiving power measurement of CSI-RS. As mentioned in [2], CSI-RS based RRM measurement can be used for point selection of UL/DL transmission and also CoMP measurement set configuration. This type of measurement can also be used for UL power control as proposed in [3]. However, whether CSI-RS based RSRP report is needed should be further studied especially considering the following:
· From figure 1, it is also shown that the power estimation error is comparable for SRS and CSI-RS in some cases. Hence, for UL Rx point selection and DL measurement set configuration, existing mechanisms including SRS based measurement seem sufficient as analyzed in section 2.1. 

· Additional RSRP measurement based on new RRM measurement set will increase the UE complexity. Compared to eNB, UE can only support limited complexity.

· Using UL information, complexity increases at network side due to increased receiving points and sub-sequential measurements at eNB; using DL CSI-RS measurement, complexity increases at UE side due to much more CSI-RS configurations for set determination measurement than that for actual CSI measurement. To have the same set determination freedom, increased process and calculation would be similar at network side and UE side in total. However, from cost of product, it is easier to realize it at network side. 

· Two mechanisms for RSRP measurement, including CRS and CSI-RS, need to be supported by UE. Also, feedback overhead increases comparing with UL method. 

· Both CSI-RS and UL RS need to be configured for determination of measurement set. However CSI-RS configuration needs to be explicitly indicated to differentiate the configuration for CSI feedback and conventional CRS-based RSRP reporting.  

· For UL power control, as analyzed in [4], higher layer adjustment can provide effective enhancement. That works before CSI-RS is configured. If CSI-RS based PL measurement is not highly recommended, receive power measurement of CSI-RS is not needed for UL transmission either.
· The specification impact is significant to support CSI-RS based report. 
· New RRM measurement set should be signaled to UE including the CSI-RS ports used for measurement. 
· New RSRP report mechanism should be defined in RAN1, RAN2 and RAN4. 
To summarize, CSI-RS based RSRP report doesn’t show significant advantage compared to existing schemes. Reusing of existing method should be considered first for less specification impact.
Proposal 2: The necessity of CSI-RS based RSRP report under CoMP umbrella is not clear and should be justified.
3. Conclusions

CSI measurement is very important to ensure CoMP gain in Rel-11. The management of CSI measurement set should consider both reliability and specification impact. In this contribution, we show that existing mechanisms are sufficient to provide information to decide and update CoMP measurement set. Additional method can be considered only when there is significant CoMP gain. CSI-RS based RSRP report should be carefully evaluated in the aspects of specification impact and performance. In a word, we suggest that:
Proposal 1: Existing mechanisms are sufficient to provide information to decide and update CoMP measurement set.
Proposal 2: The necessity of CSI-RS based RSRP report under CoMP umbrella is not clear and should be justified.
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5. Simulation assumption

Table 1: Link simulation parameters for SRS and CSI-RS

	Parameter
 
	Assumption 

	Antenna configuration
	2×2 ULA

	Number of SRS ports
	2 (CDM)

	Number of CSI-RS ports
	2

	Bandwidth
	5M

	Channel model
	EVA

	Antenna correlation (BS,UE)
	(0,0)

	SRS channel estimation
	Real(DFT based)/ideal
For non-ideal receive power estimation, only the first four sampling in time-domain is adopted for noise cancellation

	CSI-RS channel estimation
	Real(MMSE)/ideal

	Sounding BW
	4/8 /16/24RBs

	CSI-RS statistical BW
	5M

	UE speed
	3km/h











