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1 Introduction
A RAN1 LS [1] was sent to inform RAN4 the working assumption in RAN1 to support CSI-RS based measurement and reporting for CoMP. In the LS RAN4 was also asked to investigate the timing and measurement accuracy of CSI-RS based measurement. However, it is important to identify the feasibility to introduce a new method of CSI-RS based measurement in RAN4 scope first. 
In TR36.819 [2] there are 4 typical scenarios selected to be evaluated for CoMP:
· Scenario 1: Homogeneous network with intra-site CoMP

· Scenario 2: Homogeneous network with high Tx power RRHs

· Scenario 3: Heterogeneous network with low power RRHs within the macrocell coverage where the transmission/reception points created by the RRHs have different cell IDs as the macro cell
· Scenario 4: Heterogeneous network with low power RRHs within the macrocell coverage where the transmission/reception points created by the RRHs have the same cell IDs as the macro cell 
For scenario1~3 the CRS based RRM measurement scheme which has been applied since Rel-8 is still valid in CoMP application. Compared with this legacy scheme CSI-RS based measurement will not show additional benefit considering the difference of density between CRS and CSI-RS in both frequency and time domain. There should be no dissension on that for secnario1~3 the CRS based measurement is sufficient to fulfil the CoMP set measurement and there is no need to introduce new scheme. 
However, in scenario 4, the CRS based RSRP measurement is not effective to be used for transmission point selection due to that the result is composition of different channels. For this case both CSI-RS based and SRS based measurement are discussed. Consequently, evaluations are provided in this contribution to validate the suspicion on if there would be additional system gain of CSI-RS based measurement compared with the SRS based measurement mechanism for CoMP.
2 Evaluation results
The simulation assumptions are listed in following Annex. The other simulation assumptions which are not captured in the table are aligned with the Annex A of [2]. It should be noticed that the estimation error of receive power is obtained from link level simulation by realistic estimation for both SRS and CSIRS.
The simulation results are provided in table 1.
Table 1: simulation results for CSI-RS and SRS based measurement
	
	UE 
distribution
	Measurement method
	Average spectrum efficiency (bps/Hz)
	5% cell-edge spectrum efficiency (bps/Hz/user)
	Cell-average gain
	Cell-edge gain

	FDD SU-JT
	Config.1
	CSI-RS based BW=10M
	8.11 
	0.0558 
	0.00%
	0.00%

	
	
	SRS based BW=4PRBs
	8.32 
	0.0533 
	2.58%
	-4.44%

	
	
	SRS based BW=8PRBs
	8.34 
	0.0553 
	2.83%
	-0.85%

	
	Config.4b
	CSI-RS based BW=10M
	9.71 
	0.0777 
	0.00%
	0.00%

	
	
	SRS based BW=4PRBs
	9.76 
	0.0753 
	0.50%
	-3.07%

	
	
	SRS based BW=8PRBs
	9.80 
	0.0767 
	0.84%
	-1.24%

	TDD MU-JT
	Config.1
	CSI-RS based BW=10M
	9.22 
	0.0966 
	0.00%
	0.00%

	
	
	SRS based BW=4PRBs
	9.13 
	0.0939 
	-0.91%
	-2.74%

	
	
	SRS based BW=8PRBs
	9.15 
	0.0958 
	-0.73%
	-0.76%

	
	Config.4b
	CSI-RS based BW=10M
	11.03 
	0.113 
	0.00%
	0.00%

	
	
	SRS based BW=4PRBs
	10.98 
	0.112 
	-0.40%
	-0.77%

	
	
	SRS based BW=8PRBs
	10.98 
	0.111 
	-0.39%
	-1.28%


	UE distribution
	RS used for measurment
	Average spectrum efficiency (bps/Hz)
	5% cell-edge spectrum efficiency (bps/Hz/user)
	Cell-average gain
	Cell-edge gain


	Config.1
	CSI-RS 
	7.17 
	0.0480 
	0.0%
	0.0%

		SRS- 4PRB

	6.88 
	0.0492 
	-4.0%
	2.6%

	Config.4b
	CSI-RS 
	8.45 
	0.0678 
	0.0%
	0.0%

		SRS- 4PRB

	8.17 
	0.0642 
	-3.3%
	-5.3%


	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	


It is observed in above table that the system performance of CSI-RS based measurement and SRS based measurement is comparable for CoMP. Furthermore, there would be inevitable specific impact of CSI-RS based method, while the SRS based procedure would be achieved in an implemented way by BS. Consequently, it is proposed to avoid introduce new scheme which implies significant standard impact in many study groups (RAN1/2/4) but no particular performance gain.
3 Conclusion
In this contribution the system evaluation results are provided for Heterogeneous scenarios for both CSI-RS and SRS based measurement for CoMP. The proposal is that there is no need to involve the CRI-RS scheme since the existing methods are adequate for CoMP point selection. It is also suggested to deliver this proposal for RAN1 further consideration. 
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5 Annex
Table 2: system simulation assumptions for CoMP measurement comparison 
	Parameter
	Assumption 

	Scenario
	Scenario 3 / 4 in [2]

	Deployment model
	Heterogeneous deployment with low Tx power RRHs

	
	Zero backhaul latency

	
	Hexagonal grid, 19 macro sites, 3 sectors/site, 4 RRHs/sector

	Coordination area
	Coordination within one macro cell area

	Traffic model
	Full buffer

	UE speeds of interest
	3 km/h

	Bandwidth
	10 MHz

	Carrier frequency
	2 GHz

	Max number of HARQ retransmissions
	4

	Channel model
	Macro to UE: ITU UMA

	
	RRH to UE: ITU UMI

	Transmit power
	Macro site: 46dBm; RRH: 30dBm

	Number of antennas (Macro, RRH)
	(2, 2) for FDD

(4, 2) for TDD

	Number of UE antennas
	2

	Number of UE per macro area
	Config 1: 25;  Config 4b: 30

	Antenna configuration
	TX: cross-polarized ±45°
RX: cross-polarized ±45°

	Receiver 
	MMSE option 1

	Propagation delay
	Modeled

	Timing error
	0 us

	Feedback
	Per-CSI-RS-resource CSI + Inter-CSI-RS-resource phase (coherent JT) for FDD

Channel reciprocity based CSI for TDD

	Codebook
	Rel-10 2Tx codebook for per-CSI-RS-resource PMI
M-PSK alphabet codebook for inter-CSI-RS-resource phase

	Frequency granularity of CSI feedback
	Subband (6 PRB) PMI/CQI, subband inter-CSI-RS-resource phase

	Link adaptation
	Non-ideal

	Scheduler
	Proportional fair in time and frequency

	Tx point selection threshold
	15dB

	Max number of point in measurement set
	2 for FDD

3 for TDD

	FDD Overhead
	6/10 MBSFN DL subframe, 4/10 non-MBSFN DL subframe
- MBSFN DL subframe: 2PDCCH symbols, 12 RE/RB DMRS.
- non-MBSFN DL subframe: 3PDCCH symbols, 12RE/RB DMRS, 2CRS ports.
Total overhead: 25.71%

	TDD Overhead
	TDD frame configuration 1, during one half frame: 1 MBSFN DL subframe, 1  non-MBSFN DL subframe, 1 special subframe.

- MBSFN DL subframe: 2 PDCCH symbols, 12 RE/RB DMRS.

- non-MBSFN DL subframe: 3 PDCCH symbols, 12 RE/RB DMRS, 2 CRS ports.

- special subframe: 11 DwPTS symbols, 2 PDCCH symbols, 6 RE/RB DMRS

Total overhead: 35.7%
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