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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 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]. In this contribution, we discuss this issue from RAN2 point of view, esp. on what further information is needed for RAN2 to proceed.  

2
Discussion
Before going into the details of defining the procedure for CSI-RS based received signal quality measurement, the differences comparing to current CRS based RRM measurement are evaluated to see what can be reused and what modification needed.
2.1
Per port or multiple ports measurement?

Current definition of 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. 


Question 1: Is CSI-RS based measurement based on 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 signalling to the UE.
2.2
Is CSI-RS based RSRQ measurement needed?

Besides, RSRQ is defined for CRS based measurement.
	Definition
	Reference Signal Received Quality (RSRQ) is defined as the ratio N×RSRP/(E-UTRA carrier RSSI), where N is the number of RB’s of the E-UTRA carrier RSSI measurement bandwidth. The measurements in the numerator and denominator shall be made over the same set of resource blocks.

E-UTRA Carrier Received Signal Strength Indicator (RSSI), comprises the linear average of the total received power (in [W]) observed only in OFDM symbols containing reference symbols for antenna port 0, in the measurement bandwidth, over N number of resource blocks by the UE from all sources, including co-channel serving and non-serving cells, adjacent channel interference, thermal noise etc. If higher-layer signalling indicates certain subframes for performing RSRQ measurements, then RSSI is measured over all OFDM symbols in the indicated subframes.
The reference point for the RSRQ 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 RSRQ of any of the individual diversity branches.


Question 2: Does the CSI-RS based received signal quality in the LS also include RSRQ, or is RSRP enough for CoMP set management? 

2.3
How is the CSI-RS based measurement set managed?

For CRS based RRM measurement, the UE is required to measure CRS of neighboring cells even without neighboring cell list.
Question 3: Is the measurement set explicitly configured with all the TPs in a cell, or if not how is the set managed?
To answer question 3, it would somehow depend on the following sub-questions, considering UE complexity, signalling overhead and overall performance:
Question 3.1: What is the maximum number of TPs in a cell?

Question 3.2: What is the maximum measurement set the UE supposed to support? 

Depending on the number of TPs to be considered, informing the UEs with the CSI-RS resource configuration of all the TPs might introduce too much overhead and beyond UE bearable complexity, while not covering all TPs, the reported CSI-RS based measurements might not really serve the purpose [2]. Furthermore, if not all the TPs within the cell are configured in the CSI-RS based measurement set, it is not clear how the eNB reconfigures the set, as the UE might not be able to discover those TPs whose CSI-RS is not configured. It was mentioned in [1] that for initial case the NW could choose the measurement set based on deployment. It would be required for intra-cell “mobility” among the TPs as well for the 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. 
As all the above questions are mostly RAN1 details, before going into the details of signalling and triggering/reporting procedure in RAN2, it is proposed to either wait for further progress in RAN1 or send an LS to RAN1 to ask for clarifications, to avoid unnecessary duplicated discussions in both group while being busy with other WIs.
3
Conclusion
CSI-RS based received signalling quality was discussed in this contribution with a few questions raised, it is proposed to either wait for further progress in RAN1 or send an LS to RAN1 to ask for clarifications, to avoid unnecessary duplicated discussions in both group.
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