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1. Introduction

CoMP measurement set is defined as a set of CSI-RS resources on which CSI feedback is provided. Since the size of CoMP measurement is tied with CoMP performance and complexity of UE, a careful consideration of this issue is required. On RAN1#68bis meeting two options for CoMP measurement set size were defined – 2 or 3, with the aim to decide on the particular value during RAN1#69 [1]. In this contribution we provide our views on this issue.
2. Size of CoMP measurement set 
The CoMP measurement set is defined as a set of CSI-RS resources on which CSI feedback is provided. Proper selection of the maximum size of CoMP measurement set is important task, since each additional CSI-RS resource for CSI processing adds complexity to the UE and also increases the uplink overhead required for the CSI reporting. Therefore reasonable limiting of CoMP measurement size without deterioration of CoMP performance is required. 
As discussed in [2] the requirements and impact of limiting CoMP measurement set size depend on the CoMP scheme. It is also important to consider statistics of the number strongest points in different CoMP deployments for determination of maximum size of CoMP measurement set. Following typical evaluation methodology the strongest points may be defined by using CoMP threshold with consideration of limited CoMP coordination area. All transmission points within CoMP coordination set that have the received signal power within x dB from the received power of serving link are included as candidate points of CoMP measurement set. Additionally to account interference generated outside of CoMP measurement set the received power level of candidate transmission point should be also compared with residual interference level to evaluate the efficiency of point coordination.
Following CoMP measurement set determination methodology described above the percentages of CoMP users selecting different size of CoMP measurement set are shown in Table 1. Homogenous CoMP Scenario 2 and Heterogeneous CoMP 3, 4 were considered for evaluations following simulation assumptions of CoMP TR [3]. The CoMP threshold of 9dB (regardless of type of the transmission point) and the residual interference ratio of 3dB were used.
Table 1: Percentages of CoMP UEs with different size of CoMP measurement set

	CoMP scenario
	UEs with 2 cells CoMP
	UEs with 3 cells CoMP
	UEs with 4 cells CoMP

	Scenario 2, 
3 sites coordination area 
	21.3%
	7.5%
	0.0%

	Scenario 3,4 (Config. 1)

macro cell coordination area 
	19.5%
	3.1%
	0.0%

	Scenario 3,4 (Config. 1)

macro site coordination area
	26.3%
	10.2%
	0.3%

	Scenario 3,4 (Config. 4b)
macro cell coordination area 
	23.6%
	3.3%
	0.0%

	Scenario 3,4 (Config. 4b)
macro site coordination area
	25.9%
	8.7%
	1.7%


Based on the results provided in Table 1 the following observation can be made:

Observation 1: The CoMP measurement set size of 3 or more is selected at most in 10% cases for HetNet scenario with macro site coordination area. In other scenarios the relative number of users with CoMP measurement set size of 3 is lower. 
However it should be further discussed whether taking the relative value over all UEs is an appropriate metric given that only part of UEs operating on the cell edge are of the main interest in CoMP. 
Observation 2: It should be further discussed whether taking the relative value over all UEs is appropriate metric given that only part of UEs operating on the cell edge UEs are of the main interest in CoMP. 

Given the observations above the CoMP measurement set size of 3 seems to be more attractive and future proof. However the maximum size of CoMP measurement set can also depend on CoMP scheme and has significant implications on CSI processing complexity. For example if CoMP schemes are used in conjunction with eICIC the interference from macro nodes can be mitigated by using ABS without including them in CoMP measurement set. Additionally as observed in [2], most of the practical CoMP schemes will support coordination with two points. Therefore some CSI feedback optimization is required for the case of 2 cooperating points.
Proposal: RAN1 specification should support maximum size of CoMP measurement set of 3 CSI-RS resources, but CSI feedback (number of IMRs, CQI aggregation, DCI contents, etc) should be optimized for 2 cooperating points.

Optimizing CSI feedback for two cooperating points (i.e. selecting the number of interference hypothesis (reflected in the number of IMRs) and number of CSI-RS resource for CQI aggregation) should keep the CSI processing complexity and specification change at reasonable level. 
Conclusions

In this contribution we have discussed the size of CoMP measurement set. We have observed that CoMP measurement set size of 3 was selected in 10.2% cases for HetNet scenario with site coordination area. For other scenarios the CoMP measurement set size of 3 was selected less frequently. It should be also noted that CoMP measurement size also depends on type of CoMP scheme and has significant implications on CSI feedback processing complexity. As most of the practical CoMP schemes will support coordination with two points the following proposal for RAN1 can be made:
Proposal: RAN1 specification should support maximum size of CoMP measurement set of 3 CSI-RS resources, with optimization of CSI feedback (number of IMRs, CQI aggregation, DCI contents, etc) assuming 2 cooperating points.
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