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1 Introduction
Agreement from RAN1#67 is that CoMP CSI feedback should use at least per-CSI-RS-resource feedback. The amount of CSI feedback highly depends on the size of the CoMP measurement set. Therefore, in this contribution we analyze several key factors, including the amount of CSI feedback, implementation complexity, and the statistics observed on the number of associated TPs for a UE in CoMP mode. 
2 Discussion
In this section we examine the impact of the size of measurement set (denoted as N) on the implementation complexity at both UE side and network side. 
To support accurate MCS adaption and the scheduling flexibility to switch among non-CoMP and various CoMP schemes, UE has to evaluate all possible candidates of transmission schemes and feedbacks necessary CSI related to all or preferred transmission schemes. Obviously, because the cooperating set can be any subset of the CoMP measurement set, the amount of CSI needed to cover all kinds of CoMP and non-CoMP schemes increases dramatically as N increases.
To have a rough estimation, we assume that the considered transmission-scheme candidates only include DPS, DPB (with muting on one TP only – arbitrary assumption just for simplicity), and rank-1 JT (also rank-2 is excluded arbitrarily for simplicity) from two or more TPs (again arbitrarily assuming no muting on remaining TPs). For N=2, 5 different schemes are possible (2 for DPS, 2 for DPB, and one for JT). Such a setting was also suggested in [1]. For N=3, 10 different schemes are possible (3 for DPS, 3 for DPB, 4 for JT – selecting 2 out of 3 plus all 3). For N=4, 19 different schemes are possible (4 for DPS, 4 for DPB, 11 reports for all possible JT combinations). If the decision is on a per-subband level, the number of decisions increases by as many times as the number of sub-bands, even without considering some constraints such as that decisions for different subbands may not be made independently when transmitting a transport block over multiple sub-bands. 
We can see:

· UE/eNB complexity:  Even though a universal CSI feedback report is targeted to allow eNB the flexibility to choose the best scheme, either the UE or the eNB has to decide the best scheme among all possibilities, typically based on a rate metric from a predicted CQI.  A large N can lead to a significant computational complexity at either UE or eNB. 
· Feedback overhead: Even though the number of possible transmission schemes does not mean a proportional increase of the feedback overhead, especially since we are striving for a universal feedback report that is good for all possible schemes. Nevertheless, the CSI feedback overhead is at least proportional to N for per-CSI-RS-resource feedback baseline.  
3 Size of CoMP measurement set - Simulation results
To determine a proper value for N, we further examine the distribution of N in the scenarios specified in [2]:
· Homogenous network: 
1) Scn-1: N ≦3;  
2) Scn-2: coordination of 9 cells
· Heterogeneous network scenarios:
3)  One macro cell and M RRHs (M=4 or 10)

4) Three intra-site macro cells and 3M RRHs

Suppose we let N equal to the number of cells with RSRP greater than a threshold, which is defined as x dB less than largest RSRP of all cells within coordination area. The following tables present the distribution of N for all scenarios listed above. The result presented in [3] is also listed for reference. 

	Homogeneous network (CoMP Scenario 1)

	CoMP threshold
	Coordination area
	Percentage of CoMP measurement set size N (%)

	
	
	N = 1
	N = 2
	N = 3
	N = 4
	N >= 5

	CoMP threshold = 3dB
	[3]
	80.10
	15.90
	3.50
	0.40
	0.10

	
	57 cells
	78.82
	16.51
	3.85
	0.61
	0.22

	
	intra-site 3-cells
	87.96
	9.86
	2.18
	0.00
	0.00

	CoMP threshold = 6dB
	[3]
	64.60
	23.40
	10.10
	1.80
	0.30

	
	57 cells
	58.15
	24.26
	11.22
	3.36
	2.80

	
	intra-site 3-cells
	76.28
	15.68
	8.04
	0.00
	0.00

	CoMP threshold = 9dB
	[3]
	50.60
	26.80
	15.30
	5.10
	2.20

	
	57 cells
	42.57
	26.40
	16.75
	5.51
	8.77

	
	intra-site 3-cells
	66.18
	16.91
	16.91
	0.00
	0.00


Table 1 Distribution of the maximum size of CoMP measurement set (Homogenous network: Scn-1)

	CoMP Scenario 2 (coordination of 3 sites, i.e., 9 sectors/cells)

	CoMP threshold
	Coordination area
	Percentage of CoMP measurement set size N (%)

	
	
	N = 1
	N = 2
	N = 3
	N = 4
	N >= 5

	CoMP threshold = 3dB
	[3]
	80.10
	15.90
	3.50
	0.40
	0.10

	
	57 cells
	78.82
	16.51
	3.85
	0.61
	0.22

	
	9 cells
	80.70
	13.54
	4.91
	0.77
	0.07

	CoMP threshold = 6dB
	R1-114223
	64.60
	23.40
	10.10
	1.80
	0.30

	
	57 cells
	58.15
	24.26
	11.22
	3.36
	2.80

	
	9 cells
	65.33
	17.75
	10.53
	3.30
	3.09

	CoMP threshold = 9dB
	[3]
	50.60
	26.80
	15.30
	5.10
	2.20

	
	57 cells
	42.57
	26.40
	16.75
	5.51
	8.77

	
	9 cells
	52.84
	18.39
	17.96
	3.09
	7.72


Table 2 Distribution of the maximum size of CoMP measurement set (Homogenous network: Scn-2)

	HetNet; configuration 1 for user dropping

	CoMP threshold
	Coordination area
	Distribution of N (%)

	
	
	N = 1
	N = 2
	N = 3
	N = 4
	N >= 5

	CoMP threshold = 3dB
	[3]
	76.60
	18.70
	3.80
	0.80
	0.10

	
	57*(Macro+4RRHs)
	76.40
	19.40
	3.50
	0.70
	0.10

	
	Macro+4RRHs
	90.90
	8.70
	0.40
	0.00
	0.00

	
	3*(Macro+4RRHs)
	84.21
	13.33
	2.25
	0.21
	0.00

	CoMP threshold = 6dB
	[3]
	57.80
	27.40
	10.80
	3.00
	1.00

	
	57*(Macro+4RRHs)
	56.50
	28.70
	10.50
	3.40
	1.00

	
	Macro+4RRHs
	79.60
	18.50
	1.80
	0.10
	0.00

	
	3*(Macro+4RRHs)
	73.26
	21.05
	4.91
	0.70
	0.07

	CoMP threshold = 9dB
	[3]
	42.70
	31.00
	16.00
	6.30
	4.00

	
	57*(Macro+4RRHs)
	40.70
	31.90
	17.40
	6.10
	3.90

	
	Macro+4RRHs
	70.70
	25.00
	3.90
	0.40
	0.00

	
	3*(Macro+4RRHs)
	55.51
	30.53
	11.16
	2.32
	0.49


Table 3 Distribution of the maximum size of CoMP measurement set (HetNet with 4 RRHs)
	HetNet; configuration 1 for user dropping

	CoMP threshold
	coordination area
	Distribution of N (%)

	
	
	N = 1
	N = 2
	N = 3
	N = 4
	N >= 5

	CoMP threshold = 3dB
	[3]
	71.30
	22.30
	5.40
	0.90
	0.10

	
	57*(Macro+10RRHs)
	72.57
	20.54
	5.88
	0.87
	0.14

	
	Macro+10RRHs
	84.77
	13.33
	1.75
	0.14
	0.00

	
	3*(Macro+10RRHs)
	78.74
	16.98
	3.58
	0.42
	0.28

	CoMP threshold = 6dB
	[3]
	48.60
	30.80
	14.50
	4.40
	1.70

	
	57*(Macro+10RRHs)
	48.51
	30.42
	15.60
	4.26
	1.20

	
	Macro+10RRHs
	68.70
	24.70
	5.40
	1.12
	0.07

	
	3*(Macro+10RRHs)
	60.91
	25.82
	9.47
	3.09
	0.70

	CoMP threshold = 9dB
	[3]
	32.50
	30.50
	20.20
	9.90
	6.90

	
	57*(Macro+10RRHs)
	33.10
	30.11
	20.74
	10.07
	5.98

	
	Macro+10RRHs
	56.63
	28.21
	10.81
	3.44
	0.91

	
	3*(Macro+10RRHs)
	41.12
	32.77
	17.12
	6.39
	2.60


Table 4 Distribution of the maximum size of CoMP measurement set (HetNet with 10 RRHs)

Observations:

· As more cells can be scheduled jointly, we observe an increase of N, i.e., more cells whose RSRP is within a threshold of serving cell RSRP. It seems not practical to consider a large coordination area over 57 macro cells, so results are included for reference mainly.
· As the threshold increase, we also observe an increase of N, i.e., more cells whose RSRP is within a threshold of serving cell RSRP.

· If a threshold of 6-9dB is deemed reasonably large in order not to miss any TP with noticeable contribution to CoMP, we see N ≦3 most of the time (≥ 94%).

· N=3 is observed 5-10% of the time at a RSRP threshold of 6dB (increases to 11-18% with a 9dB threshold).  We could consider limiting N =2 in Rel-11 to ease specification change, feedback overhead, and implementation complexity.    
4 Conclusions
In this contribution we analyze key factors including the amount of CSI feedback, implementation complexity, and the statistics on the number of associated TPs for a CoMP UE. Based on our analysis, we suggest:
· If a RSRP threshold of 6-9dB (relative to RSRP of the serving cell) is deemed reasonably large in order not to miss any TP with noticeable contribution to CoMP, we see the CoMP measurement size N less or equal to 3 most of the time (≥ 94%).

· Since N=3 is observed 5-10% of the time at a RSRP threshold of 6dB (increases to 11-18% with a 9dB threshold), we could consider limiting N =2 in Rel-11 to ease specification change, feedback overhead, and implementation complexity.    
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