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1 Introduction

The introduction of DL and UL CoMP in Rel-11 requires higher-layer signaling support. This contribution gives our view of the status of RAN1 decisions in relation with higher-layer signaling, and recommendation on liaison statements to send to RAN2 and RAN3. It is proposed to send and LS to RAN3 at RAN1#68bis, but to wait for more RAN1 decisions before sending an LS to RAN2 at RAN1#69.
2 Higher layer signalling requirements for DL CoMP
RAN1 work on DL CoMP has made good progress on CSI-RS and UE-specific RS. Other details of DL CoMP support by higher-layer signaling are still under discussion, especially for CQI/CSI feedback modes and interference measurements resources. Features requiring RRC signaling support are listed below.
Configuration of measurements resources:
· Signal quality measurements set: multiple non-zero-power CSI-RS resources

· Details of signal quality measurements are TBD
· CoMP measurement set: one or multiple non-zero-power CSI-RS resources, where the following parameters are signaled per non-zero-power CSI-RS resource
· AntennaPortsCount

· ResourceConfig

· SubframeConfig

· TBD whether it is common to all resources or independent per resource

· Virtual cell ID (X) for sequence initialization (range 0 to 503)

· TBD whether X can be signaled per port for one or multiple resources

· Pc (assumption on ratio of PDSCH EPRE to CSI-RS EPRE)
· Signaled at least per non-zero-power CSI-RS resource
· Interpretation of ns (slot index) in the sequence initialization equation

· TBD whether subframe offset relative to serving cell needs to be signaled
· Interference measurements set: one or multiple interference measurements resources

· Details TBD
Configuration of CQI/CSI feedback:

· One or multiple CQIs, where each CQI is the association of:

· One channel measurements resource

· One interference measurements resource

· Feedback mode on PUCCH (periodic) or PUSCH (aperiodic) for each CQI
· RI/PMI/PhI/CQI feedback configuration are TBD (PhI = Phase Indicator)
· PUCCH/PUSCH feedback modes
Configuration of DCI parameters newly introduced or re-interpreted for CoMP (list is not exhaustive):

· Virtual cell ID values {x(0), x(1), … x(N-1)} for N>1 with range in 0 to 503 for UE-specific RS
· DCI indication for PDSCH mapping to support DPS and JT (TBD)

· DCI indication for aperiodic CSI feedback triggering (TBD)

An LS relative to CSI-RS based signal quality measurements has already been sent to RAN2 [1].

Observation: it is too early to send an LS to RAN2 about higher-layer signaling support for DL CoMP in relation with CQI/CSI feedback and interference measurements details.

Intra-eNB DL CoMP will be supported in Rel-11 with implementation-dependent solutions for transmission point(s) selection, transmission scheme selection and precoder computation, and multi-point coordinated scheduling. Inter-eNB DL CoMP is foreseen to rely on coordinated implementation across multiple eNBs, without the need to define inter-eNB messages over the X2 interface.

Observation: no X2 interface support for DL CoMP is needed in Rel-11.

3 Higher layer signalling requirements for UL CoMP
RAN1 work on UL CoMP has made good progress on PUSCH DMRS, where it has been decided that UE-specific configuration of base sequence and cyclic shift hopping will be supported in Rel-11. Dedicated RRC signaling will be provided for this purpose, possibly with associated dynamic signaling. Other details of UL CoMP support by RRC signaling are still under discussion and are marked as TBD below. 

The features requiring RRC signaling support are the following:
· PUSCH DMRS sequence (TBD virtual cell ID or UE-specific parameters NIDBSI, DSSBSI, cinitCSH)
· PUCCH DMRS sequence initialization (TBD)

· SRS enhancements (TBD)

· SRS power control (TBD)

· PUCCH format 1a/1b resource (TBD)

· Timing advance (TBD)
Observation: it is too early to send an LS to RAN2 about higher-layer signaling support for UL CoMP in relation with power control and reference signals.

Intra-eNB UL CoMP will be supported in Rel-11 with implementation-dependent solutions for reception point(s) selection, signal combining with joint reception, and multi-point coordinated scheduling. Inter-eNB UL CoMP is foreseen to rely on coordinated implementation across multiple eNBs, without the need to define inter-eNB messages over the X2 interface.

Observation: no X2 interface support for UL CoMP is needed in Rel-11.

4 Conclusions
This contribution provides a list of DL and UL CoMP features that require higher-layer signalling support. A number of these features are still being discussed in RAN1, especially CQI/CSI feedback modes, interference measurements resources, uplink reference signals and power control. Based on this analysis, the following are proposed:
Proposal 1: target to send an LS to RAN2 at RAN1#69.
Proposal 2: send an LS to inform RAN3 that RAN1 will not specify support for DL and UL CoMP relying on inter-eNB communication via X2 interface in Rel-11.
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