3GPP TSG-RAN WG4 Meeting #64                                       R4-123857
Qingdao, P.R. China, 13-17 August, 2012

Agenda item:
6.31.2
Source: 
Samsung
Title: 
Considerations for antenna ports assumption for CSI-RSRP measurement
Document for:
Discussion and Approval
1
Introduction
An LS was sent from RAN1 to inform RAN4 about RAN1 agreements and working assumptions on CSI-RSRP measurements and CoMP Resource Management Set in [1]. In the LS, RAN1 is asking RAN4 to provide guidance on the agreements regarding the use of R16 and R17~R22 for CSI-RSRP measurement. 
In this contribution, we further analyze and provide our considerations for the issues asked by RAN1 in the LS:
· Definition of CSI-RSRP

· Antenna ports assumption

2
Discussion
2.1 Definition of CSI-RSRP

As described in the LS, the definition of CSI-RSRP is based on per RE which is following the definition of CRS RSRP.
However, different from CRS, for CSI-RS, pair of antenna ports, e.g., port 15 and port 16 (same as port 17/18, 19/20, 21/22) are co-located at the same REs. Current definition will introduce confusion on how to handle received CSI-RS RSRP values between different tx ports which are located in the same REs. UE may sum estimated RSRP values of each antenna port in the same REs. UE may also average estimated RSRP values of each antenna port in the same REs. Therefore, 
Proposal 1: Further clarify the UE measurement behavior for CSI-RS RSRP measurement in CSI-RS RSRP definition. 
2.2 Antenna ports assumption

RAN1 is considering the three alternatives listed below for the antenna ports assumption:

· Alt1: R16 recommended (“should”) and R17~22 optional (“may”)
· Alt2: R16 recommended (“should”)
· Alt3: R16 FFS between “shall” and “may”
In order to explore the impact of above alternatives to CSI-RS RSRP measurement performance, link level simulation has been conducted with different options as list below
· Case1: 1T2R 

· Case2a: 2T2R (measured both port 15 and port 16)

· Case2b: 2T2R (only measure port 15)

· Case3: 4T2R (using all tx ports)

· Case4: 8T2R (using all tx ports)

Table1 below summarize the estimation accuracy with different options under 200ms measurement period.

	Table 1. 5%, 95% distribution under 6RB measurement BW, 200ms measurement period with different tx ports assumption

	
	SNR -6dB
	SNR -3dB

	Channel
	Metric
	1T2R
	2T2R-a
	2T2R-b
	4T2R
	8T2R
	1T2R
	2T2R-a
	2T2R-b
	4T2R
	8T2R

	AWGN
	5%
	0.3
	1.2
	2.0
	0.5
	-0.1
	-0.4
	0.0
	0.5
	-0.1
	-0.1

	
	95%
	3.6
	4.2
	5.5
	3.2
	2.4
	2.5
	2.8
	3.6
	2.1
	1.5

	
	median
	2.1
	2.8
	3.8
	2.0
	1.2
	1.2
	1.5
	2.0
	1.0
	0.6

	EPA5
	5%
	-0.9
	-0.3
	0.1
	-0.5
	-0.6
	-1.1
	-0.9
	-0.5
	-0.9
	-0.6

	
	95%
	3.6
	3.6
	5.8
	2.5
	1.9
	2.9
	2.5
	4.5
	1.6
	1.1

	
	median
	1.2
	1.6
	2.6
	1.0
	0.6
	0.7
	0.7
	1.7
	0.5
	0.2

	ETU70
	5%
	-1.0
	-0.3
	0.4
	-0.8
	-1.1
	-1.5
	-1.2
	-0.6
	-1.5
	-1.5

	
	95%
	2.7
	3.2
	4.7
	0.9
	1.5
	1.6
	1.9
	3.2
	1.2
	0.6

	
	median
	0.9
	1.5
	2.5
	2.3
	0.2
	0.1
	0.4
	1.3
	0.0
	-0.4


Whether R17~R22 should be defined as optional
Based on the simulation results with different number of antenna ports as summarized in table 1 above, using more available antenna ports besides port 15 and port 16 is helpful to increase measurement accuracy since more samples collected for RSRP measurement. Measuring 4tx ports have 0.6dB/0.8dB performance gain at SNR points -6dB/-3dB compared to case1 (only one tx port). For measuring 8tx ports, 1.2dB/1.4dB performance gain is observed compared to single tx port. 
However, the power assumption and UE implementation complexity will be increased by multiple times when applying R17~22 measurement. Furthermore, alternative 1 may introduce reported RSRP values mismatch between different UE under same condition since no restriction for UE behaviour to handle port 17~22. Further clarification on the measurement behaviour should be defined if R17~R22 is introduced as proposed in proposal 1. 

Also, even though RAN1 is now assuming different CSI-RS ports may be assumed as quasi co-located. However, in study phase, we still need to consider if antenna ports pair may come from different TPs, different antenna ports pair may have different RSRP values due to different path-loss. This will further introduce reported RSRP values mismatch between different UEs. The measurement performance will be certainly degraded in such above case. 
Whether R16 should be defined
Comparing the performance between case1, case2a, and case 2b, we have such observations:
· Comparison between case1 and case 2a: At SNR =-6dB, 1 tx ports has better performance compared to case2a (difference not over 0.6dB) and when SNR >= -3dB, measuring 2tx ports has better or similar performance compared to 1 tx ports. As analysis in [2], the reason is that more samples and lower SNR due to reduced power of each antenna ports have a trade-off effect on the estimation accuracy under 2tx ports. 

· Comparison between case 2b and case1/2a: The estimation accuracy will degrade dramatically if UE only measure port 15 under 2 tx ports condition. Case2b has 2.2dB/1.6dB performance loss compared to 1tx port case at SNR points -6dB/-3dB. And 1.6dB/1.7dB performance loss is observed at SNR points -6dB/-3dB compared to using two tx ports. The reason is power for R15 is reduce as half as single tx port case under 2 tx ports.
Furthermore, compared to the option only using port15, the increased UE implementation complexity is limited since port 15 and port 16 located at the same REs and some UE may compile algorithm which is independent on the number of the antenna ports at the same REs. Based on such observations and analysis, we conclude:

Proposal 2: Alt2 , i.e., R16 recommended (“should”), is preferred considering estimation accuracy and UE implementation complexity.

3 Conclusion
In this contribution, we analyze and evaluate open issues for RAN1’s LS. Based on simulation results, we have such observations:
Observation 1: Current definition of CSI-RSRP will introduce confusion on how to handle received CSI-RS RSRP values between different tx ports which are located in the same REs. UE may sum estimated RSRP values of each antenna port in the same REs. Or, UE may average estimated RSRP values of each antenna port in the same REs.

Observation 2: Measuring R17~R22 has performance gain compared with 1/2 ports measurement. However, implementation complexity, measurement behavior and antenna ports co-located assumption should be also carefully considered in definition introducing R17~R22 as optional antenna ports measurement.  

Observations 3: When SNR >= -3dB, measuring 2tx ports has better or similar performance compared to 1 tx ports.
Observations 4: The estimation accuracy will degrade dramatically if UE only measure port 15 under 2 tx ports condition.
Based on the simulation results and analysis, we have such proposals:

Proposal 1: Further clarify the UE measurement behavior for CSI-RS RSRP measurement in CSI-RS RSRP definition. 
Proposal 2: Alt2, i.e., R16 recommended (“should”), is preferred considering estimation accuracy and UE implementation complexity. 

We propose RAN4 take the above observations and proposals into account in the reply LS to RAN1. Draft LS to RAN1 could be referred [3].
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