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1. Introduction

CSI-RS based RSRP measurements was proposed [1] and discussed in RAN1 #67, with the conclusion that:
· Study the method of CoMP measurement set management for CSI feedback (according to the definition in TR36.819) considering following and revisit at the next meeting

· Study whether existing features are sufficient

· Study the need and suitability of introducing the reporting of received power measurement of CSI-RS ports:

· FFS on the impact on the power control, interference measurement

· This functionality is configurable by network

In this contribution we further investigate the relevant issues in management of CoMP measurement set and RRM measurement set.

2. Measurement set management in CoMP 

Different from Rel-10 where UE measures just one CSI-RS resource, Rel-11 allows more than one non-zero-power CSI-RS resources being configured in a CoMP measurement set and informed to UE that potentially makes multiple CSI measurements in parallel or to measure a combination of CSI-RS ports. The size of CoMP measurement set could affect the following aspects:

· The overhead of uplink CSI feedback 
· The complexity of feedback design 
· The overhead of CoMP controlling signalling carried in RRC and DCI

· The complexity of UE measuring multiple CSI-RS resource 
· The delay of UE dealing with multiple CSI-RS resource measurement
The maximum size of CoMP measurement set should be specified considering the trade-off between above aspects and CoMP performance. In our view, the size of CoMP measurement set should not be large (e.g. <4).
3. RRM measurement set in CoMP

CSI-RS based RRM measurement set, which is also referred as CSI-RS received power measurement in order to distinguish the terminology from mobility-purpose measurement, was proposed separately in the study of DL CoMP and UL CoMP.

For the DL CoMP, CSI-RS based RRM measurement is proposed to let UE measures CSI-RS and reports the corresponding RSRP, so that the coarse selection of candidate TPs can be done in eNB to help to resize the CoMP measurement set to just needed. If the UE is not allowed to determine its own CSI feedback set, this RRM measurement set can save feedback overhead on PUCCH/PUSCH if there is a large number of TPs for coarse selection, because RSRP feedback is more economical than CSI feedback. However, the following concerns were also raised in the DL-CoMP discussion. 
· In the DL CoMP application scenarios studied so far in Rel-11, the number of TPs that one UE can “observe” is not large. The effectiveness of coarse selection of TPs for CoMP measurement set is not very obvious given the assumptions on scale of TP popularity in CoMP scenarios. 
· Even if the coarse selection for CoMP measurement set should show benefits, CSI-RS based RRM measurement is not the only way to support it. One alternative is to leave it to eNB implementation based on UL signal strength measurement. Another alternative is to configure UE to try different CoMP measurement sets in a “round-robin” style across all candidate TPs. These two alternatives can be used jointly to compensate the drawbacks from each other.
· In the case where UE can “observe” DL signals from a large number of TPs, it is not clear at this stage how UE mobility management is affected. In general, UE mobility management, which is the procedure active in both RRC-idle and RRC-connect states, should respond to such situation earlier and more often than the CoMP measurement which is only active in RRC-connect state. In our view, it is better to clarify following questions before leaving mobility management outside the study of RRM measurement.
· Is it feasible to assume a large number of TPs observable by UE in Rel-11 considering mobility management? What is the impact of frequent change of best serving cell-ID to mobility management in CoMP scenario-3? And what is the impact of overlapping CRS from many TPs to quality of CRS based mobility measurement in CoMP scenario-4? 
· Whether the RRM measurement procedure we study now is still needed if mobility management is also built upon CSI-RS based RRM measurement?    
In summary, we see some alternative solutions that can solve the problem targeted by RRM measurement in DL CoMP. From the standardization point of view, these alternative solutions require no extra standardization effort; on the other hand, the relation between RRM measurement and mobility management is not clear in the current RAN1 study. 

For the UL CoMP, CSI-RS based RRM measurement was proposed to serve two purposes: UL TP selection and UL power control. The logic is that these two purposes require the measurement of DL signal that can distinguish TPs even with the same cell-ID.  On the other hand, the existing solutions are also found to be able to handle the same task. For example, the measurement of UL signal such as SRS/PUCCH/PUSCH can give network the direct information about the best serving TPs and appropriate power control command. Some CSI measurement reported in DL-CoMP can also be used in UL-CoMP if the corresponding TP joins in CoMP for the UE on both DL and UL. Various RRC signalling based adjustment methods [2][3][4] have also been proposed in the previous meetings. In addition, it is well recognized that, due to uneven transmission power among TPS as well as between TP and UE, the best serving DL TPs and best serving UL TPs may not be the same. This new characteristic in CoMP scenario allows the emergence of “receiver-only” TPs, which seems a good trade-off between deployment cost and network performance. However, to bind UL receiving functions together with CSI-RS transmission in the same location does not encourage this attractive feature. 
Observation: Both DL and UL CoMP will still work in Rel-11 without CSI-RS based RRM measurement and reporting. 
Proposal 2: It is preferred to utilize existing solutions, instead of CSI-RS based RRM measurement, for DL CoMP measurement set management, UL TP selection and UL power control in Rel-11 CoMP. 
4. Conclusion

In this contribution, we discuss the relevant issues in management of CoMP measurement set and RRM measurement set.  Regarding to CoMP measurement set, the maximum size should not be large considering tradeoffs on complexity and overhead.  Regarding RRM measurement set, we have the following observation and proposal:
Observation: Both DL and UL CoMP will still work in Rel-11 without CSI-RS based RRM measurement and reporting. 
Proposal: It is preferred to utilize existing solutions, instead of CSI-RS based RRM measurement, for DL CoMP measurement set management, UL TP selection and UL power control in Rel-11 CoMP.
References

[1] R1-114410, WF on CSI-RS based measurement, Samsung, Huawei, HiSilicon, LG Electronics, Ericsson, ST-Ericsson, Panasonic, RIM, SHARP, NEC Group, San Francisco, USA ,14th -18th, Nov 2011
[2] R1-113759, Consideration for uplink power control in UL CoMP, ZTE, San Francisco, USA ,14th -18th, Nov 2011

[3] R1-114078, Uplink transmission power control scheme in HetNet scenario,  NTT DOCOMO, San Francisco, USA ,14th -18th, Nov 2011

[4] R1-114117, Uplink power control issues in CoMP  Qualcomm Inc, San Francisco, USA ,14th -18th, Nov 2011

- 2/3 -


