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1.  Introduction

CSI-RS based measurement for CoMP set management has been discussed in recent RAN1 meetings [1][2][3][4] and an LS was sent to RAN2 and RAN4 informing RAN1 working assumption to support CSI-RS based received signal quality measurement (e.g. RSRP) and reporting, at least for the following purpose: CoMP measurement set management for CSI feedback [5]. And RAN4 was requests to inform RAN1what timing and measurement accuracy is feasible for CSI-RS based received signal quality measurement.
In this contribution, we discuss this issue from RAN4 point of view, especially on what further information is needed for RAN4 to proceed. 

2. Discussion
Before going into the details of discussing the timing and accuracy of CSI-RS based received signal quality measurement, some issues of CSI-RS based received signal quality measurement should be clarified and differences comparing to current CRS based RRM measurement need to be evaluated. 
CSI-RS based measurement for CoMP measurement set management for CSI feedback may help UE to distinguish CSI-RS from different transmission points. But how the CSI-RS from different transmission points are distinguished is still in discussion in RAN1, which may also possible relevant with measurement. 
2.1 How is the CSI-RS RSRP measurement set managed?

For CRS based RRM measurement, the UE is required to measure CRS of neighbouring cells even without neighbouring cell list. While for the CSI-RS based measurement, the UE needs to have all the required information of the different CSI-RS resources it should measure from. 
Question 1: Is the CSI-RS RSRP measurement set explicitly configured with all the Transmission Points (TP)s in a cell, or if not how the set is managed?
To answer question 1, it would somehow depend on the following sub-questions, considering UE complexity, signalling overhead and overall performance:
Question 1.1: What is the maximum number of TPs in a cell? 
Question 1.2: What is the maximum CSI-RS RSRP measurement set size the UE is supposed to support? 
Question 1.3: Is there a single CSI-RS resource for each TP?
Depending on the number of TPs/CSI-RS resources to be considered, the complexity to manage the time/frequency synchronization of the signals of several TPs within the CSI-RS RSRP measurement set as received at the UE need to be considered. While not covering all TPs, the reported CSI-RS RSRP measurements might not really serve the purpose [2]. 
Furthermore, if not all the TPs are in the CSI-RS RSRP measurement set, it is not clear how the eNB reconfigures the CSI-RS RSRP measurement set. The UE is not able to identify or discover any TPs whose CSI-RS resource is not directly configured. 
It was mentioned in [1] that for initial case the network could choose the CSI-RS RSRP measurement set based on deployment. It would be required for intra-cell changing TPs for scheduling as well for the CoMP measurement set management. It will introduce quite some complexity for the eNB and against the general principle of designing the LTE system more self organized way. 
2.2 How the CSI-RS based RRM measurements proceed?
That is also relevant with the CoMP measurement set management targeting for generating the CoMP cooperation set which includes the transmission points for CoMP.
Question 2: What are the criteria to decide the measurement set? Should that take into the considerations of not only the received signal quality but also the arrival time difference from different transmission points in UE receiver? What should be the evaluation assumptions?
As mentioned in the LS [5]“For the purpose of the CSI-RS based received signal quality measurement, the UE may assume the timing of the received CSI-RSs is the same as that derived from the PSS/SSS of the serving cell. Note that this does not imply anything about the assumed timing for other measurements.” The timing and measurement accuracy need to be considered fulfilling the requirements of TP combination in CoMP scenario. Performance evaluation in RAN1/RAN4 may be needed; the evaluation assumptions need to be provided by RAN1. 
2.3 How the measurement results derived 
Currently the CRS based RSRP is required to be derived only from a single CRS port namely antenna port 0.

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

For RSRP determination the cell-specific reference signals R0 according TS 36.211 [3] shall be used. If the UE can reliably detect that R1 is available it may use R1 in addition to R0 to determine RSRP.
The reference point for the 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 RSRP of any of the individual diversity branches. 


While considering the received accuracy of CSI-RS based measurement, it will be good to make clear the definition whether the RSRP should be derived by single antenna port or multiple antenna ports. Since the low density of CSI-RS, deriving RSRP from multiple antenna ports may help with better accuracy. 
Question 3: Is CSI-RS based RSRP measurement based on a single CSI-RS port or some combination of multiple ports is assumed?

The following possibilities are discussed in RAN1[6]:  

Alt.1: UE only measure one fixed port, which is the simplest and similar to CRS measurement.

Alt.2: UE measure all ports but derives the RSRP as average power. 

Which of the above alternatives is adopted would impact the analysis for measurement accuracy and as well the UE complexity related to the CSI-RS RSRP measurements.
In addition, the periodicity of the CSI-RS ports also need to be considered in the measurement as well as how long would the measurement take (i.e. over how many CSI-RS occurrences the measurements could be averaged).  The SINR working region for such measurement are also need feedbacks from RAN1, esp. whether the CSI-RS muting (0-power CSI-RS configuration) in the neighbour cell and other transmission points enabled? 
Question 4: What is the CSI-RS occurrence for CSI-RS measurement and SINR level, esp. whether the CSI-RS muting will be considered? 

3. Concluding Remarks

In this contribution, CSI-RS based received signal quality was discussed with a few questions raised, and several issues are identified need clarification from RAN1. Since RAN1 is waiting for RAN4 feedback, it is proposed to send a LS to RAN1 to ask for clarifications for the following questions, to avoid ambiguous in discussions.
Question 1: Is the measurement set explicitly configured with all the Transmission Points (TP)s in a cell, or if not how the set is managed?

· Question 1.1: What is the maximum number of TPs in a cell?

· Question 1.2: What is the maximum measurement set the UE can support? 
Question 2: What are the criteria to decide the measurement set? Should that take into the considerations of not only the received signal quality but also the arrival time difference from different transmission points in UE receiver? What should be the evaluation assumptions?
Question 3: Is CSI-RS based measurement based on CSI-RS port or some combination of multiple ports is assumed?
Question 4: What is the CSI-RS occurrence for CSI-RS measurement and SINR level, esp. whether the CSI-RS muting will be considered?
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