3GPP TSG RAN WG1 Meeting #68bis
 R1-121037
Jeju, Korea, March 26th – 30th, 2012

Agenda item:
 7.5.1.1
Source:
 ZTE

Title:
Size of CoMP measurement set for per-CSI-RS-resource CSI feedback
Document for:    Discussion and Decision

1 Introduction
In RAN1 #68 meeting, a WF[1] on CoMP measurement set mangament was discussed.  A working assumption of introducing CSI-RS based received siganl quality measurement and reporting for the purpose of CoMP measurement set management for CSI feedback was made. This working assumption is subject to RAN4’s feedback on the feasibility of timing and measurement acurracy.  Based on this situation, RAN1 can continue the work on design of CoMP measurement set.  This contribution expresses our views on size of CoMP measurement set for per-CSI-RS-resource CSI feedback.
2 The need of limiting the COMP measurement set size 
One way to decide the CoMP measurement set size is to let network side to freely decide how many points each UE should measure based on the network condition and long term measurement obtained from RSRP report or uplink signal.  Another way is to standardize the maximum size of the CoMP measurement set.  The latter approach can make system design easier.  We see the need of limiting the CoMP measurement set size because of the following aspects.
· Complexity of UE measuring multiple CSI-RS resource 

Because of introduction of per-CSI-RS resource feedback, the UE has to measure multiple CSI-RS resources based on eNB’s configuration.  The complexity and power consumption of the UE grows when the CoMP measurement set size is increased.  It is hard for UE implementation if there is no limitation on the CoMP measurement size.  Configuring a larger measurement set for UE put forward a great challenge to the feedback delay requirements.  Therefore, it is desirable to limit the CoMP measurement set to a small size in order to reduce the increase of UE complexity.
· Design of CoMP control signaling carried in RRC and DCI

Design of CoMP control signaling can be easier if CoMP measurement size is limited to a small value. Multiple CSI feedback can be directly related to increased RRC signaling overhead if we consider using RRC to trigger different feedback modes.  In addition, it is hard to use DCI to trigger multiple feedback based on different hypotheses if the number of possible combinations is huge when the measurement size is large.  Small measurement set size can enable more flexible design of CoMP control signaling.
· Uplink CSI feedback design
It can be argued that uplink CSI feedback overhead can be controlled by eNB based on the network condition but the system design can become easier when there is a limit on the measurement set size in the beginning. It is hard to manage in terms of multiplexing multiple CSIs and avoiding collision problem when large CoMP measurement set is possible.  Because of the uplink feedback constraints, we see limited application for the case of large measurement set size.  
· Network based coordinating point selection

When large number of measurement points is allowed, it may be needed to consider a reporting set which is smaller than the measurement set to reduce the overhead.  UE centric point selection can reduce the reporting overhead but it is less robust to various network conditions because some network conditions like loading are not known to the UE.  By limiting the number of measurement points, the need of introducing UE centric approach is less and hence specification impact is reduced.
Based on the above analysis, we have the following observation:
Observation：It is desirable to limit the size of CoMP measurement set for CSI feedback.  Measurement set should be equal to reporting set. i.e. Additional definition of reporting set  is not needed.

3 Size of COMP measurement set 
In RAN1#68 meeting, some companies outlined their views that it is enough to have COMP measurement set size equal to 2 or 3 [2][3][4].  In our opinion, it is more suitable to have the size of COMP measurement set equal to 3 considering the trade-off between above aspects discussed in section 2 and CoMP performance.  System level simulations were performed to compare the case with the size equal to 2 and with the case equal to 3.  The detailed simulation parameters can be referred to Appendix A.

Table 1 Performance comparison between measurement set sizes of 2 and 3 in Scenario 1.

	CoMP scheme
	Number of coordinating points
	Cell average SE
bps/Hz
	Cell edge SE
bps/Hz

	JT
	2 points
	1.97
(0%)
	0.05
(0%)

	
	3 points
	2.01
(2%)
	0.054
(8%)


Table 1 shows the performance gains of having 3 coordinating points over 2 points are 2% and 8% on cell average and cell edge respectively.  For the number of coordinating points equal to three, it is more flexible to support transparent ways of coherent JT by configuring additional CSI-RS resource for inter-point phase feedback or for aggregated PMI feedback.

In our view, the performance gain together with better flexibility are sufficient reasons to justify the support of measurement set size equal to 3 considering the extra standardization effort is not much.  
Proposal：Maximum size of COMP measurement set equal to 3 is a good choice.
Conclusion
In this contribution, we discuss the CoMP measurement set for CSI feedback.  Our observation and proposal are summarized as below:

Observation：It is desirable to limit the size of CoMP measurement set for CSI feedback.  Measurement set should be equal to reporting set. i.e. Additional definition of reporting set  is not needed.

Proposal：Maximum size of COMP measurement set equal to 3 is a good choice.
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Appendix A

	Parameters
	Assumptions

	Cellular Layout 
	Hexagonal grid, 19 cell sites, 3 cell sectors per site.  

	Number of users per cell
	10

	Distance-dependent path loss
	L=128.1 + 37.6log10(.R), R in kilometers @ 2GHz

	Inter-site distance
	500m

	Operating bandwidth (BW)
	10 MHz FDD

	Penetration loss 
	20dB

	Shadowing standard deviation
	8 dB

	Shadowing correlation
	Inter-eNodeB: 0.5  Inter-cell: 1.0

	UE Speed
	3km/h

	Channel model
	3GPP Case1 3D -  SCME- UMa  (High Spread)
ITU-UMi 3D

	Antenna configuration
	Transmitter: 2 Tx cross-polarized antenna at eNB

Receiver: 2Rx cross-polarized antenna at UE

Antenna tilt etilt = 15 degree

	CQI/PMI reporting interval and frequency granularity 
	5ms for CQI/PMI, 6RB

	Feedback scheme
	For  CoMP UEs, 4bit CQI + 2/4bit PMI using Rel-8 codebook for 2 antenna ports with phase correction (2bit phase with π/2 resolution). 
For non-CoMP UEs, Rel-8 RI/CQI/PMI is reported.

	CoMP scheme
	Joint Processing

	Delay for scheduling and AMC
	6ms

	Scheduler 
	Proportional Fair

	Receiver
	MMSE receiver (Option1 in [4])

	HARQ Scheme
	Chase Combining

	Maximum number of retransmissions
	3

	Channel Estimation
	Non-ideal, based on CSI-RS for channel measurements, based on DMRS for data demodulation
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