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1. Introduction

In RAN1 #69 meeting, some companies submitted their contribution to express their views on CSI-RS based received signal quality measurement. The focus of main discussion is the configuration of CSI-RS for RSRP measurement.  Through the email discussion some agreements have been achieved [4].   
For the maximum size of the CoMP Resource Management (CRM) set, it has been agreed that the maximum size of the CRM Set is at least 8 per serving carrier frequency and let RAN4 define the maximum size of the CRM Set and the UE capability with respect to CSI-RSRP measurements.  For the measurement bandwidth for CSI-RSRP, it has been agreed to let RAN4 define the measurement frequency bandwidth of CSI-RSRP as well.  The remaining details of CSI-RSRP for RAN1 are related to handling antenna ports R16~22 for CSI-RSRP measurement and the detailed wording of CSI-RSRP measurement definition.
Based on this progress, this contribution shows our views on these open issues.  Also we investigate the performance of RSRP measurement based on CSI-RS by link level simulation.
2. Views on open issues
In this section, we express our views on the open issues based on the working assumption of introducing CSI-RS based received signal quality measurement for CoMP measurement set management.  As agreed in LS [4], it is suggested to let RAN4 decide on the following open issues:

· Maximum size of the CoMP Resource Management Set

· Bandwidth for the CSI-RS RSRP measurement
Here we investigate on the open issue of how many antenna ports should be used for the CSI-RSRP measurement.
· How many antenna ports are used for the CSI-RS RSRP measurement

For CSI-RS RSRP measurement, CSI-RS is used to measure the received signal power. Taking into account CSI-RS for channel measurement and additional IMR for measuring interference, the reuse factor of CSI-RS is required to keep as large as possible. Although CSI-RS based RSRP measurement is reported in long term, very long period of CSI-RS for RSRP measurement is not desirable because enough time sample for filtering is necessary.  So in order to ensure large multiplexing factors and keep the CSI-RS overhead low, number of antenna ports used for CSI-RS RSRP should be kept small. 
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Figure 1 CSI-RS RSRP measurement error with 2, 4 and 8 CSI-RS ports
Figure 1 illustrates the link level simulation results with 2, 4 and 8 CSI-RS Ports configuration for RSRP measurement. The detailed simulation parameters can be referred to table A1 in Appendix A. From the results, we can see that the CSI-RS RSRP measurement error with 2, 4 and 8 CSI-RS ports is almost the same. So considering the reuse factor of CSI-RS and CSI-RS overhead, 2 ports for CSI-RS based RSRP measurement seems to be enough.

For the CSI-RS based RSRP measurement, UE in principle knows exactly the number of antenna ports in the CSI-RS resource with certainty in advance, and could therefore always use all the ports for the CSI-RS RSRP measurement. However, this would require the UEs to implement multiple different CSI-RS RSRP measurements for different numbers of antenna ports (1, 2, 4, and 8). Moreover, given that RSRP measurements are long-term measurements including filtering, two antenna ports should be sufficient, since single-antenna fading can be averaged out.  Keeping two antenna ports for measurement RSRP can also avoid the halved power issue and assurance the UE and eNodeB have the uniform acknowledge to the RSPP measurement results. 
Proposal 1 : Two antenna ports (i.e. R15 and R16) shall be always used for CSI-RSRP measurement.

If R15 and R16 are always used for CSI-RSRP measurement regardless of number of antenna ports, AntennaPortsCount is not needed in the configuration of CSI-RS.  
Proposal 2 : Parameter AntennaPortsCount is not needed in the configuration of CSI-RS for CSI-RSRP measurement.
3. Necessity of introducing CSI-RS based received quality measurement in Rel-11
For DL CoMP, CSI-RS based received signal quality measurement set is proposed to let UE measure CSI-RS and report the corresponding RSRP, so that the coarse selection of candidate TPs can be done in eNB to help to determine the CoMP measurement set.   The intention is good especially if we consider large number of nodes.  However, it is challenging to do a good design in the limited Rel-11 timeframe.  We need to carefully design CSI-RS based received quality measurement considering at least the following factors:

· Accuracy 

· Overhead - e.g. how to do muting, what is the target of re-use factor

· Scenarios - e.g. number of LPNs/macro, same or different frequency bands

· UE Complexity

· Future compatibility for possible extension – e.g. whether it will be extended to support mobility

It is risky that we rush on designing a “lite-version” first and then do the enhancements or future extension for some other uses in the next release.  For the scenarios we are most interested in (i.e. small number of LPNs in co-frequency), existing schemes seem to be sufficient. For example, it is shown in [2] that performance of SRS based measurement is comparable to that of CSI-RS based measurement.  Accuracy concern is also raised in [3] comparing with the CRS based solution. Also the simulation results shows in Figure 2 and Figure 3 that the CSI-RS based measurement has poorer performance compared to CRS based measurements. The detailed simulation parameters can be referred to table A2 in Appendix A.
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Figure 2 CRS RSRP measurement error
[image: image3.emf]-1 0 1 2 3 4 5 6 7 8

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

x

F(x)

CSI-RS 800ms TA=0us  TxNum=2  EPA

 

 

-10dB 1.4M

-6dB 1.4M

-3dB 1.4M

0dB 1.4M

3dB 1.4M

6dB 1.4M


Figure 3 CSI-RS RSRP measurement error 
It seems that there are a lot of open issues we need to investigate in order to do a good design of CSI-RS based received quality measurement.  It’s desirable to identify all the potential use of this CSI-RS based received quality measurement and do the unified design rather than doing the extension/enhancements under the constraints of the Rel-11 design. We don’t see the urgent need of introducing this feature in Rel-11.  Therefore, we suggest to postpone the specification of CSI-RS based received signal quality measurement including CoMP Resource Management to Rel-12 given the limited timeframe.

Proposal 3: Postpone the specification of CSI-RS based received signal quality measurement to Rel-12.
4. Conclusions
This contribution paper discusses open issues and we have the following observations based on the analysis of these issues:

Proposal 1: Two antenna ports (i.e. R15 and R16) shall be always used for CSI-RSRP measurement.

Proposal 2: Parameter AntennaPortsCount is not needed in the configuration of CSI-RS for CSI-RSRP measurement.

In order to achieve a good design of CSI-RS based measurement, open issues should be carefully investigated.  Given the limited Rel-11 timeline, we have the following proposal:

Proposal 3: Postpone the specification of CSI-RS based received signal quality measurement to Rel-12.
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Appendix A
Table A1 Simulation assumptions for performance evaluation of different number of ports
	Carrier frequency
	2GHz

	System bandwidth
	5MHz

	Channel model
	ETU

	UE velocity
	3km

	Number of antenna ports per eNodeB
	2 or 4

	Number of CRS ports
	2 or 4

	Number of antenna ports per UE
	2

	Antenna polarization
	Disable

	Antenna isolation
	4 lambda

	Number of UE
	1

	Number of layers per UE
	Rank 1

	AMC
	Enabled

	Allocated RB 
	6

	TTI
	10000

	SNR(dB)：
	-10， -5，0， 5，10， 15，20，25，30

	Receiver detection
	MMSE-IRC

	Interference estimation
	Wideband

	CSI-RS Period
	5ms

	Number of PDCCH symbols
	3 

	Channel estimation on CSI-RS
	2DMMSE

	Channel estimation on DMRS
	2DMMSE

	Interference Estimation
	Initial Value +Iteration Channel Estimation

	Interference Estimation Iterative Number
	2


Table A2 Simulation assumptions for performance comparison between CRS and CSI-RS based methods
	Carrier frequency
	2GHz

	System bandwidth
	1.4MHz

	Channel model
	EPA

	UE velocity
	3km

	Number of antenna ports per eNodeB
	2 

	Number of CRS ports
	2 

	Number of antenna ports per UE
	2

	Antenna polarization
	Disable

	Antenna isolation
	4 lambda

	Number of UE
	1

	Allocated RB 
	6

	TTI
	10000

	SNR(dB)：
	-10， -6，-3， 0，3， 6

	Receiver detection
	MMSE-IRC

	Interference estimation
	Wideband

	CSI-RS Period
	5ms

	Number of PDCCH symbols
	3 

	RSRP estimation on CRS
	Frequency Correlation

	RSRP estimation on CSI-RS
	Frequency Correlation

	DRX Cycle
	800ms

	Timing Error
	0us



































