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1 Introduction

The WI of DL/UL CoMP has been discussed in RAN1 since RAN1#66bis and significant progresses have been achieved. Currently, it is time to consider the requirements of higher layer signalling to enable the CoMP processing in RAN1. In this contribution, we will discuss the higher layer signalling support for downlink CoMP and and the feasibility of enabling inter-eNB CS/CB via X2 interface.
2 Discussion
2.1 Downlink signalling
Concerning CoMP measurement set configuration, working assumptions have been made at the RAN1#68 meeting [1] as follows:

· Introduce 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 proposal 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
· Send an LS to RAN2 and RAN4 to inform this decision
An LS [2] was sent to RAN4 for consulting the feasibility of timing and measurement accuracy of CSI-RS based received signal quality measurement. RAN2 was also informed of the decision that CSI-RS based received signal quality measurement would be used in CoMP measurement set management.
A typical CoMP management processing flow is illustrated in Fig.1 [3]. In this scheme, the CoMP management entity collects the CSI-RS based RRM measurement results to determine the CoMP measurement set, and then further down-select the CoMP cooperating set from the measurement set, as well as the corresponding CoMP scheme, by exploiting the CSI feedback.
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Fig. 1: CoMP management processing flow [3].
Higher layer signalling (e.g. RRC, etc) should be enhanced to support the indication of the specific measurement target (usually a TP) to UE for the sake of enabling CSI-RS based RRM measurement. Although the detail signalling design should be done by RAN2, some specific parameters, for instance the maximum size of CSI-RS RRM measurement set, should be determined by RAN1 to assist RAN2 in the detail signalling design. Therefore, we suggest:
Proposal 1: RAN1 should finalize the maximum size of CoMP measurement set in order to help RAN2 in detail RRC signalling design for CSI-RS based RRM measurement, where a candidate value can be 4.
Either dynamic or semi-static clustering may be used for CoMP cooperating set selection. In the case of dynamic clustering, CSI feedback would be necessary for updating the elements of cooperating set [4]. On the other hand, RRM measurement report could be sufficient for semi-static clustering. In either case, cooperating set should be configured for UE. Once the CoMP cooperating set is configured, the UE shall report the corresponding CSI measurement results for the CoMP cooperating set. Such configurations can be implemented in two alternatives:
· Alt-1: Explicit IDs for TP or CSI-RS resource patterns are defined to identify different TPs, for UEs to perform CSI measurement on the specific TPs according the TP-ID indicated by higher layers;
· Alt-2: No explicit ID is defined for TP. UE would perform CSI measurement on each CSI-RS pattern configured by higher layers.
Alt-2 seems to be more straightforward, since no further standardisation effort is required in RAN1. However, if it is agreed by RAN1 to introduce the explicit TP ID (i.e. Alt-1), for other purpose such as CSI-RS sequence configuration, it may also be reused for cooperating set measurement. In either way, UE-specified RRC signalling is applicable to convey the cooperating set to UE.
Furthermore, to support aggregated CQI feedback, the candidate CoMP schemes such as DPS or JT should be known at the UE side as discussed in [5]. In this case, the CoMP scheme should also be indicated to UE along with the information of CSI measurement set 
Proposal 2: The CoMP cooperating set and corresponding CoMP schemes should be indicated to UE via UE-specified RRC signalling to facilitate CSI measurement and feedback for CoMP cooperating set.

2.2 Inter-eNB CoMP operations
It is a common understanding in RAN1 that CS/CB can be deployed in the inter-eNB scenario, thanks to the relatively relaxed requirements on the capacity and latency of the backhaul. More especially, only limited coordinating information, such as direction of the channel, is required for CS/CB. Such information can be exchanged between eNBs via X2 interface, which is similar to the requirements of existing X2-based Inter-Cell Interference Coordination (ICIC) feature (i.e., RNTP, HII, etc). One possible solution may be to exchange a table that collects the scheduling decisions from the eNBs in the cooperating set, as exemplified in Fig.2.
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Fig. 2 Inter-eNB CS/CB operations with X2 support.
Proposal 3: The X2 interface should be enhanced to support CS/CB for inter-eNB scenario. Direction information of each RB or RBG can be one of the useful information to be included for X2-based exchange to facilitate inter-eNB CS/CB operations.
3 Conclusion

In this contribution, we discussed the higher layer signalling support needed for downlink CoMP. The feasibility of enabling inter-eNB CS/CB via X2 interface is also discussed. Our proposals are summarised as follows:
Proposal 1: RAN1 should finalize the maximum size of CoMP measurement set in order to help RAN2 in detail RRC signalling design for CSI-RS based RRM measurement, where
Proposal 2: The CoMP cooperating set and corresponding CoMP schemes should be indicated to UE via UE-specified RRC signalling to facilitate CSI measurement and feedback for CoMP cooperating set.
Proposal 3: The X2 interface should be enhanced to support CS/CB for inter-eNB scenario. Direction information of each RB or RBG can be one of the useful information to be included for X2-based exchange to facilitate inter-eNB CS/CB operations.
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