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1. Introduction
In RAN1#68b, the maximum number of the CoMP measurement set had been extensively discussed. The followings are the agreement for the issue.

Agreement:

· The maximum size of the CoMP measurement set is FFS between 2 and 3 CSI-RS resources – to be decided at RAN1#69. (independent of discussion on IMRs)
This contribution provides discussions related to the proper size of a CoMP measurement set.
2. CoMP measurement set size
The CoMP measurement set is determined at the network and is signaled to each UE by RRC signaling. If the CoMP measurement set becomes large, a UE should monitor more link qualities based on CSI-RS configurations, which potentially provides larger variety of link quality information around the UE to the network. This could enable more efficient decisions at the network-side in terms of scheduling and precoder constructions. However, this improvement comes at the cost of increased computational complexity for the UE implementation. Considering the trade-off between CoMP gain and UE complexity, it would be natural to have an upper bound on the number of CSI-RS resources in the CSI measurement set.
To make a decision on the appropriate upper bound for the size of the CoMP measurement set, various scenarios should be carefully investigated. Table 1, 2, 3, and 4 in Annex provides the statistics on the size of the CoMP measurement set according to different channel models, where the first 3 results represent homogeneous network scenarios and the last result represents heterogeneous network scenarios. Related simulation assumptions are listed in Annex. Here, in the perspective of a UE, TPs whose signal strength is within a threshold value compared to the strongest signal are included in CoMP measurement set. The percentage of UEs which choose the size N for their CoMP measurement set decreases with the size N. Also, percentage of UEs which choose larger N increases with larger threshold value. If we classify UEs which choose larger than N=1 as CoMP UEs, more than 25% of the CoMP UEs choose N=3 with the threshold value of 9dB. This seems obviously non-negligible to system performance. Moreover, some valuable results from real metropolitan area (Seoul) deployment in [1] show that up to 38% of UEs can have more than or equal to 3 TPs in a CoMP measurement set.
Simulation results in terms of average throughput are provided in [2]. The results show that the performance improvement from 2-TPs case to 3-TPs case depends on CoMP scheme. Except CoMP JT, the performance improvement seems notable. Especially in CoMP DPS/DPB, cell edge throughput gain increases up to 27.3% with 3 TPs compared to 11.6% with 2 TPs. It seems that the improvement comes from the fact that the number of cooperating TPs dominates the load balancing gain. In that sense, the cooperation of 3 TPs seems valuable.
Proposal 1: The maximum size of CoMP measurement set should be 3.
3. Further Considerations
The next question would be the relationship between the CSI measurement set and the CSI reporting set. The CSI reporting set might be smaller than the CSI measurement set if a kind of CSI-RS resource selection is introduced at the UE side to determine the set of CSI-RS resources of which CSIs are actually reported. A typical example of such selection is for a UE to down-select a few CSI-RS in good channel condition out of a number of CSI-RSs in the CSI measurement set. In some sense, this operation can be interpreted as UE-side DPS. This approach might be beneficial in terms of CSI feedback overhead reduction, but its performance is not clear because there are a couple of parameters to be considered in the transmission point selection like traffic loads in each TP. As UE is not aware of those parameters, it is desirable for the network to determine the set of actual transmission points. This supports that the CSI measurement is the same as the CSI reporting set, i.e., UE reports all the CSI measured in the CSI measurement set. Unless the size of the CSI measurement set is large, the benefits from differentiating CSI reporting set from CSI measurement set seems vague. In the case of aperiodic CSI report triggering, the network may request CSI reports only from a subset of CSI measurement set. Note that computational complexity due to channel measurement still remains the same in this case.
Proposal 2: The CSI reporting set should be the same with the CSI measurement set except aperiodic CSI reporting. 
4. Conclusion
This contribution discussed the maximum size of the CoMP measurement sets. The following proposals were made based on the discussion: 
Proposal 1: The maximum size of CoMP measurement set should be 3.
Proposal 2: The CSI reporting set should be the same with the CSI measurement set.
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Annex
Table 1 - Percentage of UEs of which size of CoMP measurement set is N in SCM channel model
	Size of CoMP measurement set (N)
	Threshold 3dB
	Threshold 6dB
	Threshold 9dB

	1
	86.4%
	73.7%
	62.4%

	2
	10.7%
	19.6%
	27.4%

	3
	2.9%
	6.5%
	9.6%

	4
	0.0%
	0.2%
	0.5%


Table 2 - Percentage of UEs of which size of CoMP measurement set is N in UMI channel model
	Size of CoMP measurement set (N)
	Threshold 3dB
	Threshold 6dB
	Threshold 9dB

	1
	81.5%
	66.1%
	52.2%

	2
	14.7%
	25.6%
	32.1%

	3
	3.6%
	7.6%
	14.2%

	4
	0.2%
	0.7%
	1.6%


Table 3 - Percentage of UEs of which size of CoMP measurement set is N in UMA channel model
	Size of CoMP measurement set (N)
	Threshold 3dB
	Threshold 6dB
	Threshold 9dB

	1
	82.4%
	67.7%
	55.1%

	2
	13.8%
	24.1%
	31.4%

	3
	3.6%
	7.2%
	11.6%

	4
	0.1%
	1.0%
	2.0%


Table 4 - Percentage of UEs of which size of CoMP measurement set is N in HetNet channel model
	Size of CoMP measurement set (N)
	Threshold 3dB
	Threshold 6dB
	Threshold 9dB

	1
	83.0
	68.4
	54.8

	2
	13.9
	22.6
	29.1

	3
	2.8
	7.3
	12.1

	4
	0.3
	1.7
	4.0


Table 5 -  Simulation Parameters and Assumptions

	Parameter
	Value and Assumption (Heterogeneous Network)

	Macro cell layout
	Hexagonal grid, 19 cell sites, 3 sectors per site, wrap-around

Inter-site distance: 500[m]

	Low Power node  layout
	4 low power nodes per macro cell

Uniform distribution in the geographic area of a macro cell

	UE dropping
	25*57 UE, uniform dropping for Configuration 1 and

30*57 UE, clustered dropping for Configuration 4b based on TR36.814

	
	Value and Assumption (Homogeneous Network)

	Channel model
	3GPP Case 1 with 3D antenna pattern (SCM, UMi, UMa)

	Size of CoMP cluster
	9 cells

	# of UEs, # of cells
	(570, 57)
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