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1 Introduction
In RAN1 #68 meeting, some progress is made on CSI-RS based received signal quality measurement set in CoMP. A WF was discussed [1] during the meeting and a working assumption is set up.
In RAN1 #68bis meeting, a few companies submitted their contribution to express their views on this issue. The focus of the main discussion is the configuration and whether the CSI-RS based received signal quality measurement set can support to measure the RSRP and/or RSRQ.  Through the online discussion some agreements have been achieved as for [2]:
Some open issues are FFS:

· Maximum size of the CoMP Resource Management Set

· How many antenna ports are used for the CSI-RS RSRP measurement

· Whether to support RSRQ-type CSI-RS based measurement in addition to CSI-RS RSRP measurement

· Bandwidth for the CSI-RS RSRP measurement 

· use system bandwidth

· or CSI-RS BW if configured separately

· or do not specify in RAN1 specs

· Detailed wording of CSI-RS RSRP measurement definition
Based on this progress, this contribution illustrates our views on these open issues. We also  explore the necessity of introducing CSI-RS based received signal quality measurement.
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.
· Maximum size of the CoMP Resource Management Set
CRS based RSRP measurement is designed to measure 16 co-frequency neighbor cells and measure 32 neighbor cells including different frequencies and co-frequency neighbor cell. To reuse CRS based RSRP / RSRQ measurement structure, continuing to support maximum size of 16 for CoMP Resource Management Set considering co-frequency scenario may be simple for specification.  However, the exact number can depend on RAN4 evaluation on the number of TPs seen by the UEs in the range of sufficient accuracy of using CSI-RS for measurement.  Also CSI-RS overhead including the corresponding muting REs should be taken into account when designing the maximum size.  Given that the CSI-RS overhead is already non-negligible for the use of channel and interference measurement for CSI feedback, we should carefully investigate whether the reuse factor is sufficient and the impact of CoMP resource management set size on the system overhead.  UE complexity is also a factor as the UE has now to support both CRS and CSI-RS based measurements.
Observation 1: Maximum size of the CoMP Resource Management Set should take accuracy, system overhead and UE complexity into account.
· 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 in -10dBm 
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Figure 2 CSI-RS RSRP measurement error with 2, 4 and 8 CSI-RS ports in -20dBm
Figure 1 and Figure 2 illustrate the link level simulation results with 2, 4 and 8 CSI-RS Ports configuration for RSRP measurement in RSRP of -10dBm and -20dBm respectively. The detailed simulation parameters can be referred to Appendix A. From the results, we can see that the CSI-RS RSRP measurement error with 2, 4 and 8 CSI-RS ports in -10 dBm and -20dBm 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.

Observation 2: 2 antenna ports for CSI-RS RSRP measurement is enough.
· Whether to support RSRQ-type CSI-RS based measurement in addition to CSI-RS RSRP measurement
CSI-RS based measurement is different from CRS RRM measurement in the sense that CSI-RS is only used to select the CoMP measurement set for downlink.  As agreed, mobility should not be taken into account in Rel-11.  Just for downlink point selection purpose in the same frequency, it is not clear that RSRQ is needed.  If RSRQ is considered, muting is needed to carefully design to reflect the correct interference condition which depends on the coordination schemes.  The design of RSRQ should also depend whether it will be extended to be used for the purpose of CRS RSRQ (e..g RLM) in the future.  At this point, CSI-RS RSRQ seems to be not needed.  However, the necessity of RSRQ reporting for more than the purpose of CoMP measurement set selection needs to be further studied.
Observation 3: The necessity of CSI-RS RSRQ reporting needs to be further studied.
· Bandwidth for the CSI-RS RSRP measurement
In Rel-10, CSI-RS sequence generation depends on the system bandwidth which is obtained by detecting the PBCH. In Rel-11, CoMP UEs are configured with multiple CSI-RS resources corresponding to different transmission points, which may potentially be configured with different bandwidth.   In scenario 3 or 4, high power node may have wider bandwidth than bandwidth of low power node to relax the requirements on backhaul link and/or minimize the cost of low power RRH.  Considering power efficiency, low power RRH can reduce its transmission power and bandwidth when little users in its coverage area. Unequal bandwidth for RRHs may also be useful to provide flexibility in the network deployment.  If the UE uses the same assumption on the bandwidth with PBCH cell, the accuracy of CSI-RS measurement cannot be guaranteed. So some additional signalling such as bandwidth information should be included in CSI-RS configuration. 
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Figure 3: Different bandwidth configuration in HetNet
Observation 4: Additional signalling such as bandwidth information should be considered to be included in CSI-RS configuration for CSI-RS 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 [3] that performance of SRS based measurement is comparable to that of CSI-RS based measurement.  Accuracy concern is also raised in [4] comparing with the CRS based solution.  
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: Postpone the specification of CSI-RS based received signal quality measurement to Rel-12.

Conclusion
This contribution paper discusses open issues and we have the following observations based on the analysis of these issues:

Observation 1: Maximum size of the CoMP Resource Management Set should take accuracy, system overhead and UE complexity into account.
Observation 2: 2 antenna ports for CSI-RS RSRP measurement is enough.
Observation 3: The necessity of CSI-RS RSRQ reporting needs to be further studied.
Observation 4: Additional signalling such as bandwidth information should be considered to be included in CSI-RS configuration for CSI-RS 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: Postpone the specification of CSI-RS based received signal quality measurement to Rel-12.
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Appendix A
	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， 0， 10，20， 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

	Channel FEC coding
	R8 Turbo coding

	Precoding 
	R8 4-ant Codebook

	PMI granularity
	RB

	RI/CQI feedback cycle
	5TTI

	PMI，CQI delay
	5TTI

	PRB Bundling
	1RB
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