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1 Introduction

CoMP has been discussed in RAN1 as a WI from RAN1#66bis, and some conclusions on CoMP measurement set were drawn and an LS [1] has been send to RAN2 in last meeting:
	RAN1 would like to inform RAN2 and RAN4 that RAN1 agreed in RAN1#68 as a 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 (according to the definition in TR36.819).

This functionality is configurable by network.
Note that this decision does not have any impact on inter-cell mobility handling.

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.



In this contribution, we will discuss and show our views on the CoMP set management and how to implement CSI-RS based RRM measurements.
2 Discussion
A technique report had been completed as the output of CoMP WI in [2], where 4 CoMP scenarios are defined:
· Scenario 1: Homogeneous network with intra-site CoMP, as illustrated in Figure A.1-1

· Scenario 2: Homogeneous network with high Tx power RRHs, as illustrated in Figure A.1-2

· Scenario 3: Heterogeneous network with low power RRHs within the macrocell coverage where the transmission/reception points created by the RRHs have different cell IDs as the macro cell as illustrated in Figure A.1-3.

· Scenario 4: Heterogeneous network with low power RRHs within the macrocell coverage where the transmission/reception points created by the RRHs have the same cell IDs as the macro cell as illustrated in Figure A.1-4
2.1 CoMP related set management
CoMP related measurement sets and their relationships are introduced in CoMP [2] and shown in Fig. 1.
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Fig. 1: Relationships of different sets in CoMP [36.819].
The CoMP process tries to serve a UE by selecting an optimal set of TPs, referred to as the CoMP cooperating set. The CoMP cooperating set is down-selected from the CoMP measurement set, and may be updated according to the channel conditions of TPs, as illustrated in Fig. 1.
The management of the CoMP measurement set may be based on UL SRS/DMRS/PUCCH transmissions and/or DL RRM measurements (e.g., RSRP/RSRQ information based on CSI-RS). The CoMP cooperating set is determined via the higher layers based on the CSI measurement of the TPs in the CoMP measurement set. Depending on the coordination level, the CoMP cooperating set could be determined at the RRC or MAC levels [2].
Considered all potential solutions in RAN1, the relationships of CoMP measurement functionalities may be represented by Fig. 2.
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Fig. 2: CoMP management structure.
Based on Fig. 2, eNB may obtain inputs from RRM measurement report and CSI feedback, and then determine the CoMP cooperating set and corresponding CoMP scheme to be used. Furthermore, RRM measurement reports and the CSI feedback may also impact the selection and update of CoMP RRM measurement set and CoMP measurement set. Whether to add/remove/modify TPs is also determined by RRM measurement report and/or the CSI feedback.
2.2 CSI-RS based RRM measurement configuration
Definition of the RRM measurement set is [1]:

The set of cells for which the RRM measurements are performed (already in Rel-8). Additional RRM measurement methods can be considered e.g. in order to separate different points belonging to the same logical cell entity or in order to select the CoMP measurement set.
Regarding the introduction of CoMP, additional CSI-RS based RRM measurement methods should be specified in order to facilitate the selection of CoMP measurement set [2], as suggested in RAN1’s LS [1]. As shown in Scenarios 1-4 of CoMP [2], the TPs may be configured by the same or different PCIs. However, current RRM measurement mechanism may not satisfy the requirements of CoMP. Therefore, the necessity of enabling eNB to indicate specific measurement and report object (e.g. TP or CSI-RS resource pattern) for the sake of CSI-RS based RRM measurement, should be discussed in RAN2.
From aspect of RRM measurement set management, addition/removal/modification of TPs/CSI-RS resources should be supported, in order to provide the suitable TPs/CSI-RS resource patterns for CoMP measurement set. It is appropriate to use RRC signalling to fulfil this objective.
Proposal 1: RRM measurement set should be configured and reconfigured via RRC signaling by eNB.
2.1.1 Identification of TP or CSI-RS resource in CSI-RS based RRM measurement 

As mentioned in [2], CoMP RRM measurement methods can be considered to identify different TPs belonging to the same logical cell entity in order to select the CoMP measurement set. In other words, CSI-RS based RRM measurement should support measurements and relevant reports for different TPs that are configured with same or different PCI/Cell ID (according to Scenarios 1-4 in [2]). Recall that RRM measurement object in current specification is based on cell Id and carrier frequency, i.e., on the same carrier only the cells with different PCI/Cell ID can be distinguished. Meanwhile, since current RRM measurement is CRS based, RRC signalling design should be considered in details to support CSI-RS based RRM measurement.
Observation 1: Information of TPs/CSI-RS resource patterns can be provided via RRC signaling for CSI-RS based RRM measurement.
There are two potential alternatives for identifying TPs/CSI-RS resource patterns in CSI-RS based RRM measurement procedure:
Alt 1-1: Explicit identification
Information of TPs/CSI-RS resource patterns can be explicitly configured by eNB, for instance, to define a CSI-RS pattern ID which can be mapped to a combination of resourceConfig and subframeConfig, in order to identify TP/CSI-RS resource pattern in the RRM measurement set.
Alt 1-2: Implicit identification
Some methods can be used to implicitly identify TPs/CSI-RS resource patterns in CSI-RS based RRM measurement, such as TP/CSI-RS pattern configured by combination of resourceConfig and subframeConfig which are defined in the CSI-RS-Config field.
Proposal 2: It is kindly suggested that RAN2 discuss how to identify TPs/CSI-RS resource patterns for CSI-RS based RRM measurement in Rel-11.

2.1.2 Triggering of CSI-RS based RRM measurement

In current specification [3], s-measure is used to estimate whether a UE should perform measurements on neighbouring cells whose frequencies and RATs are indicated in the concerned measObject. According to [3], if s-Measure is configured, the UE should:

>  perform the corresponding measurements of neighbouring cells on the frequencies and RATs indicated in the concerned measObject, applying for neighbouring cells on the primary frequency the time domain measurement resource restriction in accordance with measSubframePatternConfigNeigh, if configured in the concerned measObject;
In our opinion, the interaction between s-measure and the CSI-RS based measurement should be discussed, i.e. whether the CoMP RRM measurement should be performed when the RSRP of serving cell is lower than s-measure. On the other hand, whether an s-measure like condition can be introduced for CoMP RRM measurement also needs to be considered in RAN2.
Proposal 3: It should be considered whether current s-measure can be reused for triggering CSI-RS based RRM measurement in Rel-11.
2.1.3 Reporting configuration for CSI-RS based measurement
In current specification [3], both event triggered and periodical triggered measurement reporting configurations are supported for RRM measurement. However, whether these two types of configurations can also be reused or extended to support CSI-RS based RRM measurement needs further studies. The following are some considerations for event trigger and periodical trigger in CSI-RS based RRM measurement.
1) Event trigger measurement reporting configuration
There are two possible alternatives for event trigger configuration of CSI-RS based RRM measurement:
- Alt 3-1: Introduce new event for CSI-RS based RRM measurement;
- Alt 3-2: Reuse current event for CSI-RS based RRM measurement.
For Alt 3-1, new parameters/values and/or new criteria may be needed  for defining a new event for CSI-RS based RRM measurement. One such example is something like “Event Ax: TP in RRM measurement set becomes better/worse than absolute threshold”. It is obvious that more workloads will be introduced from standardization perspective in comparison to Alt 302.

For Alt 3-2, it needs some additional modifications and clarifications in current specification for supporting CSI-RS based RRM measurement report. These include update of definitions and criteria of Event A1, A2 and A4 in order to measure and report TPs/CSI-RS resource patterns in CoMP scenarios.
Proposal 4: It is kindly suggested that RAN2 discuss whether current event for triggering measurement report can be reused for CSI-RS based RRM measurement Rel-11.
2) Periodical trigger measurement reporting configuration
There are two potential alternatives for trigger purpose of periodical trigger measurement configuration of CSI-RS based measurement as follows:
- Alt 4-1: Introduce new trigger purpose to support reporting strongest TPs in CSI-RS based RRM measurement.

- Alt 4-2: Reuse current trigger purpose (e.g. reportStongestCells) to support reporting strongest TPs in CSI-RS based RRM measurement
For Alt 4-1, new trigger purpose (e.g. reportStrongestTPs) is introduced to trigger UE reporting the strongest TPs/CSI-RS resources in the CSI-RS based RRM measurement set. For Alt 4-2, some modifications and clarifications are needed to support CSI-RS based RRM measurement in definitions of current trigger purposes.
Proposal 5: It is kindly suggested that RAN2 should discuss whether current periodical trigger measurement reporting can be reused for CSI-RS based RRM measurement in Rel-11.
3 Conclusion

In this contribution, our proposals are summarized as follows:
Proposal 1: RRM measurement set should be configured and reconfigured via RRC signaling by eNB.
Proposal 2: It is kindly suggested that RAN2 discuss how to identify TPs/CSI-RS resource patterns for CSI-RS based RRM measurement in Rel-11.
Proposal 3: It should be considered whether current s-measure can be reused for triggering CSI-RS based RRM measurement in Rel-11.
Proposal 4: It is kindly suggested that RAN2 discuss whether current event for triggering measurement report can be reused for CSI-RS based RRM measurement Rel-11.
Proposal 5: It is kindly suggested that RAN2 should discuss whether current periodical trigger measurement reporting can be reused for CSI-RS based RRM measurement in Rel-11.
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