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1 
Introduction
RAN1#68 agreed a working assumption on CSI-RS based channel quality measurement and report to make the work progress. And LS has been sent to RAN2 and RAN4 to inform this decision and also ask RAN4 input on the time and accuracy feasibility so RAN1 can finally decide whether to adopt or abandon this working assumption. In this paper we provide some thinking of the design of CSI-RS based received signal quality measurement and report. 
2 
Some design principles
It has been clearly noted that the CSI-RS based received signal quality is not used for inter-cell mobility management purpose and also it is configurable by network. That makes it very different from current CRS based RSRP or RSRQ measurement which requires UE to be able to detect all possible cells nearby without any information beforehand. Instead, the CSI-RS based received signal quality measurement is mainly designed to manage the CoMP measurement set, therefore UE only needs to measurement a limit set of CSI-RS port/s configured by network for that purpose. 

Proposal: CSI-RS based received signal quality measurement is configurable by eNB, if not configured, UE doesn’t need to measure. (UE only measure whatever the network told it to do)

Proposal: Define CSI-RS based RRM measurement set which is configurable by network, and UE should measure the CSI-RS port/s from this set. 
It has been heavily discussed on what information the eNB should count on to configure the CSI-RS based channel quality measurement and feedback. If the network counts on the channel quality report to decide the CSI-RS resource, then so call chicken-egg problem appears as many company pointed out already. In another word, some other mechanism is needed construct the RRM measurement set (For which UE should measure CSI-RS based received signal quality) while CSI-RS based received signal quality report can maintain the RRM measurement set. 
There are three solutions can handle the above issue: 1. By assuming a limited number of TP within a cell, eNB can simply configure all involved CSI-RS resources for one UE to measure on and for inter-cell TPs based on CRS measurement. 2. eNB has the knowledge of deployment geometry, so the network can maintain the RRM measurement set according to UE locations. 3. Network form the UE specific RRM measurement set based on uplink signals reception. The above schemes can be combined to manage the RRM measurement set. However, the later 2 points are in a logical dilemma: if network can have good enough UE location information, we don’t need CSI-RS based received signal quality report at all. Thus, the 1st solution should be the baseline. If network has UE location information like uplink reception power or deployment geometry, etc, then network can configure the RRM measurement set to cover a sub-set of TPs to reduce the UE burden.
Proposal: The size of RRM measurement set should be large enough to cover all TPs within one physical cell. No standardized mechanism for maintaining the RRM measurement set, and network can simply configure the CSI-RS based RRM measurement set covering all TPs in one cell.
Proposal: The maximum size of CSI-RS based measurement set the UE shall support needs to be defined. 
In the CoMP study item phase, a common used method of CoMP measurement set is based on the received signal power (RSRP). A window is used to decide whether one TP should be added or deleted to/from the measurement set. Therefore CSI-RS based RSRP is needed, however whether we need CSI-RS RSRQ is very questionable: RSRQ is very related to the interference calculated: Similar as the reason to define configurable interference measurement resource to fit different CoMP schemes, the RSRQ definition is also related what CoMP scheme the network is planning for this particular UE. That makes it’s quite difficult to have neat definition of RSRQ, and most probably the RSRQ report is not very help to manage the measurement set. 
Proposal: No need to define CSI-RS based received signal quality considering interference (No RSRQ), only received signal power (CSI-RS-RSRP) should be defined.
3 
The definition of CSI-RS based received signal power measurement and report (CSI-RS-RSRP)
A general design principle of LTE is the UE feedback must be testable, and RAN4 design corresponding test case to make sure the UE behave functional correctly. The CSI-RS RSRP feedback must be tested too, and in order to make such feedback testable, a clear definition is needed even if it’s implementation issue of how UE measure it. In this section we provide some of our view on how to define CSI-RS based RSRP. 
There are two main alternatives on defining the CSI-RS based RSRP: 
Alt.1 CSI-RS based RSRP is defined as on single CSI-RS port (similar to CRS based RSRP now)

· UE should derive the RSRP from one pre-defined (or fixed) CSI-RS port (similar to current RSRP is derived from AP0)

· Total AP number from one TP should be considered. 
· The accuracy of CSI-RS-RSRP might be low because of lower density of CSI-RS.
Alt.2 CSI-RS based RSRP is defined across multiple CSI-RS ports within one CSI-RS resources. 
· Need to define how the APs are combined to derive the CSI-RS-RSRP. 
Proposal: FFS whether CSI-RS based RSRP should be derived from single ports or multiple ports depending on the accuracy requirement of CSI-RS and UE complexity. 
Note: eNB can transmit some special CSI-RS ports for the RSRP measurement purpose only. It’s transparent to spec as UE just follow what eNB told it to measure.  
4 
Conclusion
In this paper, we give our detail proposal on the CSI-RS based RRM measurement for CoMP scenario.4 optimization. The summary are as following:
Proposal: CSI-RS based received signal quality measurement is configurable by eNB, if not configured, UE doesn’t need to measure. (UE only measure whatever the network told it to do)

Proposal: Define CSI-RS based RRM measurement set which is configurable by network, and UE should measure the CSI-RS port/s from this set. 

Proposal: The size of RRM measurement set should be large enough to cover all TPs within one physical cell. No standardized mechanism for maintaining the RRM measurement set, and network can simply configure the CSI-RS based RRM measurement set covering all TPs in one cell.

Proposal: The maximum size of CSI-RS based measurement set the UE shall support needs to be defined. 

Proposal: No need to define CSI-RS based received signal quality considering interference (No RSRQ), only received signal power (CSI-RS-RSRP) should be defined.
Proposal: FFS whether CSI-RS based RSRP should be derived from single ports or multiple ports depending on the accuracy requirement of CSI-RS and UE complexity. 
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