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1 Introduction

In RAN1#68b meeting, many open issues for CSI-RS based received signal quality measurement are left for further discussion.
· 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

In this contribution, we will present our views on these remaining open issues.
2 Discussion on the remaining open issues
Maximum size of the CoMP Resource Management Set

In last meeting we reach an agreement that, “RRM measurement set”, which is defined in TR36.819, is removed. Instead, “CoMP Resource Management Set” is defined in order to avoid the mixing the mobility management and CSI-RS based received signal measurement. “CoMP Resource Management Set” is defined as: “the set of CSI-RS resources for which CSI-RS based received signal measurements can be made and reported”. This received signal measurement can be used to configure the CoMP measurement set. In last meeting, there is a another conclusion that: the maximum size of the CoMP measurement set is FFS between 2 and 3 CSI-RS resources .So the maximum size of the CoMP Resource Management Set is at least larger than 2 or 3. Considering the CSI-RS based received signal measurement typically used in scenario4, in which the TPs may located close to each others, there will be more TPs with comparable received power level falling into the searching window. In order to make a precise selection for “CoMP Measurement Set”, the maximum size of “CoMP Resource Management Set” should be set larger enough. Furthermore, in order to avoid frequent RRC layer “Radio Resource Reconfiguration” procedures according to UE’ movement, the size should also be larger enough. But when there are too many TPs inside one cell of scenario 4, it is not wise and not necessary to inform UE all the CSI-RS resources related to all the TPs inside the cooperation area. Only let UE know “A set of CSI-RS configurations of nearly points whose received signal needs to be measured” is enough. In companies’ simulation assumption, 5 TPs are included in one cell in scenario 4. Assuming independely CSI-RS resources are allocated  for each TP, we think this number is almost enough to select 2~3 TPs for further CoMP Measurement set configuration.
Proposal 1: the maximum size of the “CoMP Resource Management Set” is 5~6. How to determine the initial “CoMP Resource Management Set” should be implementation issue. 
How many antenna ports are used for the CSI-RS RSRP measurement

From our point of view, it is better to reuse the measurement procedure defined for CRS based RSRP measurement. 
Proposal 2:  R15 shall be used for CSI-RS based RSRP measurement. If R16 is available, it may also use R16 in addition to R15 to determine RSRP.
Whether to support RSRQ-type CSI-RS based measurement in addition to CSI-RS RSRP measurement

In release8/9/10, RSRP and RSRQ are two cell specific signal strength metrics used for mobility management such as handover or cell re-selection. In release 11, in order to provide accurate received signal measurement results for CoMP Measurement set selection, especially in scenario 4 where CRS does not work well, the related signal strength metrics need to be re-considered. In last meeting, the agreement is that: the CSI-RS based received signal quality measurement would at least be CSI-RS RSRP. Some companies think RSRP is enough as the measurement quantity for CoMP Set Management. However, in our understanding, there are some scenarios, where RSRP can not provide sufficient information to configure “CoMP Measurement Set”. For example, in Scenario4, in some area with high intra-cell or inter-cell interference, the TPs with good signal strength do not represent good channel quality. If the threshold based method or fixed measurement size based method is used for CoMP measurement set selection [3], and this threshold or fixed measurement size is not well determined and can not be adjusted according to different interference situation, some TPs may selected for CoMP measurement set and its bad channel quality may results in bad CoMP performance, even worse than non-CoMP. In this case, by jointly considering CSI-RS RSRP and CSI-RS RSRQ, CoMP Measurement Set can be more reliable, stable and meaningful. 
Proposal 3：Both CSI-RS RSRP measurement and CSI-RS RSRQ measurement should be defined and supported. These parameters are configurable by the network. How to utilize the CSI-RS RSRP and/or CSI-RS RSRQ to configure “CoMP measurement set” is an implementation issue.
Bandwidth for the CSI-RS RSRP measurement

As mentioned in our contribution R1-122705, allowing CSI-RS resources to have separated bandwidth configuration is efficient solution to support flexible CoMP deployment with unequal bandwidth TPs. So we propose:
Proposal 4：Bandwidth for the CSI-RS resources used for CSI-RS RSRP measurement can be configured separately. 
Detailed wording of CSI-RS RSRP measurement definition

Reference signal received power (RSRP), is defined as the linear average over the power contributions (in [W]) of the resource elements that carry channel-state information reference signals within the considered measurement frequency bandwidth.

For RSRP determination the channel-state information reference signal R15 according TS 36.211 [3] shall be used. If R16   is available it may use R16 in addition to R15 to determine RSRP.

The reference point for the CSI-RS RSRP shall be the antenna connector of the UE.

If receiver diversity is in use by the UE, the reported value shall not be lower than the corresponding CSI-RS RSRP of any of the individual diversity branches.
3 Conclusion
In this contribution, we present our views on the remaining open issues of CSI-RS based received signal quality measurement.
Proposal 1: the maximum size of the “CoMP Resource Management Set” is 5~6. How to determine the initial “CoMP Resource Management Set” should be implementation issue. 

Proposal 2:  R15 shall be used for CSI-RS based RSRP measurement. If R16 is available, it may also use R16 in addition to R15 to determine RSRP.
Proposal3：Both CSI-RS RSRP measurement and CSI-RS RSRQ measurement should be defined and supported. These parameters are configurable by the network. How to utilize the CSI-RS RSRP and/or CSI-RS RSRQ to configure “CoMP measurement set” is an implementation issue.
Proposal 4：Bandwidth for the CSI-RS resources used for CSI-RS RSRP measurement can be configured separately. 
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