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1
Introduction
According to information received at the present meeting [2], CoMP information to be exchanged on X2 will consist of CoMP hypotheses, benefit metrics and RSRP measurements. This paper provides proposals relative to use-cases and definitions for the CoMP hypothesis and the benefit metric. Proposals related to signaling choices are provided in [3] submitted to the present meeting.
2
Discussion
The notions of "CoMP hypothesis" (CH) and "benefit metrics" (BM) were introduced by RAN in [1] and further detailed by RAN1 in their LS to RAN3 [2]. The deployment scenarios in which this information is meant are described in the WID [3]:
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Similar wording can be found in the agreed WF document from RAN#63 [1]:
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In a typical centralized scenario a Macro eNB (MeNB) will provide CoMP control of Pico eNBs (PeNB) deployed under its coverage, whereas in the distributed scenario similar kind of information will be sent between peer eNBs which will take the information into account on a best effort basis.

In addition to this, signaling design in RAN3 will need to take into account FDD and TDD use-cases, and we see the following two options:

· use same signaling for FDD and TDD (i.e. information for UL and DL directions to be provided in independent data structures for both FDD and TDD)
· use different signaling for FDD and TDD (i.e. information for UL and DL direction to be provided in independent data structures for FDD, while for TDD combine UL and DL in a single data structure)
That latter option, using different signaling for FDD and TDD, will represent additional standardization and implementation cost. Also from a functional perspective, e.g. taking into account advanced TDD features like eIMTA, it may be better to base the signaling for TDD on the one to be defined for FDD with full separation of the UL and DL directions.
Proposal 1: Use same signaling for FDD and TDD (full separation of the UL and DL directions).
Two signaling procedures are in our understanding needed for the centralized use-case:

· Procedure 1: The MeNB sends CoMP hypothesis(es) to the PeNBs, where the CH apply to cells controlled by the PeNB. It may also be beneficial that the MeNB provides information about the CH that it has sent to strong interfering cells. So the CHs from the MeNB to PeNBs might include the CH of neighbouring eNBs. The PeNB replies by "e.g. “yes/no” to the sending node", or more detailed information to inform the sender that the CH could only partially be followed.
· Procedure 2: The PeNBs send benefit metrics to the MeNB. In this case the associated CH may not only apply to cells controlled by the MeNB, but also apply to cells controlled by neighbour PeNBs.  

In the same way two procedures are also needed in the distributed use-case:

· Procedure 3: Inter-eNB signalling of CoMP hypothesis(es), where the CH information applies to cells controlled by the sending eNB. 

· Procedure 4: Inter-eNB signalling of BM, where the associated CH information applies to cells controlled by the receiving eNB. 

The signaling flows are illustrated below. RAN3 will in our view need to consider a few open points:
The purpose of the feedback "yes/no" in the centralized scenario may need clarification. Absence of such feedback would be possible only if the MeNB can assume that scheduling decisions in the PeNB are made entirely according to the CH. However in case the PeNB only partially applies the CH, a detailed feedback is required.
Proposal 2: Mandate signaling of detailed feedback in procedure 1 for the case where the PeNB only partially applies the CH.

In our view it may also be worth considering whether there could be some benefit to differentiate the CH information conveyed in the different procedures. In this respect it seems clear that the CH information in procedures 1 and 3 will serve the same function in the centralized and distributed scenario respectively, and should therefore have same definitions including both frequency and time domains.

Proposal 3: Use same definitions of the CH information, including both frequency and time domains, in procedures 1 and 3 (centralized and distributed scenario).

However concerning procedure 2 we believe that in the centralized scenario the coordination function will typically benefit from frequency domain information to be sent from the PeNBs, due to frequency dependent channel conditions. Time coordination will be ensured by the coordination function, and PeNBs should therefore not provide such information. The same principle can be applied to the distributed scenario (procedure 4), enabling time-domain decisions to be taken locally.
Proposal 4: For BM in centralized and distributed scenarios (procedure 2 and 4), only associate frequency domain CH information.
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Procedure 1: Request/response for CoMP hypothesis(es), for centralized scenario. The CH applies to cells controlled by the PeNB, and possibly also to other neighbouring cells (e.g. strong interferers).
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Procedure 2: Sending of benefit metrics, for centralized scenario. The contained CH may not only apply to cells controlled by the MeNB, but also apply to cells controlled by neighbour PeNBs.
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Procedure 3: Sending of CoMP hypothesis(es), for distributed scenario. The CH applies to cells controlled by the sending eNB (eNB1). 
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Procedure 4: Sending of benefit metrics, for distributed scenario. The CH applies to cells controlled by eNB2. 

3
Conclusion
We have provided the following proposals relative to use-cases for the CoMP hypothesis and benefit metric:
Proposal 1: Use same signaling for FDD and TDD (full separation of the UL and DL directions)

Proposal 2: Mandate signaling of detailed feedback in procedure 1 for the case where the PeNB only partially applies the CH.

Proposal 3: Use same definitions of the CH information, including both frequency and time domains, in procedures 1 and 3 (centralized and distributed scenario).

Proposal 4: For BM in centralized and distributed scenarios (procedure 2 and 4), only associate frequency domain CH information.

Other proposals relative to the protocol specification, e.g. relative to periodicity and choice of the procedure types (class 1, class 2) are provided in [4].
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[...] allow implementing both centralized and distributed coordination focusing primarily on macro-pico heterogeneous networks but also considering macro-macro homogeneous networks.

















[...] allowing implementation of both centralized and distributed coordination and to allow operators to choose what to implement in their networks [...]
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