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1. Introduction
Discussion on CoMP for non-ideal back haul started in RAN1 #74. Apart from simulation assumptions, there were also discussions on how to categorize the CoMP schemes that are to be evaluated as part of the system level simulation campaign and also which types of information may potentially be signaled. The decision relevant for this contribution entails:
For each evaluated scheme, information relating to a transmission to/from a serving node in a given subframe should be categorized into two groups:

· Group 1 information: information which is considered valid for a period longer than the backhaul delay, which may therefore be provided from a different node(s) from the serving node;

· Group 2 information: information which is considered valid for a period shorter than the backhaul delay, which must therefore be derived by the serving node.

The types of information may include for example:

· CSI

· Allocated power per resource (including muting)

· UE selection 

· Precoding selection (including the number of transmit layers)

· MCS selection

· HARQ process number

· TP selection

Coordinating scheduling decisions across eNBs may be facilitated by exchanging information over X2 on the backhaul between different eNBs. It is worthwhile to note that some backhaul signaling for such coordination purposes is already supported in LTE as part of time or frequency domain ICIC. Time domain ICIC is primarily supported via the X2 information element ABS Pattern Info [1]. For the purpose of frequency domain ICIC, X2 supports the following information elements exchanged as part of the LOAD INFORMAITON procedure [1] 
· DL: RNTP (Relative Narrowband Transmit Power) Per PRB – information for each PRB from sending eNB to receiving eNB whether the relative transmit power for the PRB of the sending eNB exceeds a certain (signaled) threshold level

· UL: HII (High Interference Indication) – information for each PRB from sending eNB to receiving eNB about whether sending eNB believes its sensitivity to interference from a specific cell at receiving eNB is high or low (one bit)
· UL: UL Interference Overload Indication – information for each PRB from sending eNB to receiving eNB whether the sending eNB experiences interference that is high, medium, or low.
This contribution discusses information exchange between eNBs that could be useful for coordination purposes and what to prioritize of the rather long list of example signaling in the agreement from RAN1 #74. 
2. Discussion
RAN1 will need to discuss what kind of information to signal between eNBs for efficient CoMP operation.

How to realize the information transfer in terms of protocol details is however under the responsibility of RAN3. Nevertheless, it is worthwhile noting that communication between eNBs is already supported via the well-established X2 protocol. 

Observation

· RAN1 focuses discussions on what kind of information one eNB may send to another

· Protocol issues are RAN3’s responsibility
Efficient CoMP operation typically relies on knowledge of CSI for the various links between the set of cooperating eNBs and the associated UEs. Such shared CSI helps in assessing the performance impact of scheduling decisions in one eNB on the UEs belonging to another eNB, thereby making it possible for the network to make informed coordination decisions.  Conventional CSI includes CQI, PMI and RI, but it may also correspond to RSRP measurements. The latter represents long-term CSI which may still be useful in scenarios where the backhaul latency is high and conventional CSI tracking instantaneous channel properties anyway is outdated. In general, discussing CSI feedback issues is a topic RAN1 is well familiar with so it is natural that much of the discussion in this study item should focus on that.
Proposal

· Investigate signaling support for conveying CSI on the backhaul between eNBs
· Such CSI may for example include one or more components of PMI, RI, CQI, RSRP
· Focus discussion on inter eNB signaling on CSI feedback aspects since that is RAN1’s natural expertise
The scheduling strategies of one eNB affect the performance of UEs belonging to neighboring eNBs via interference. Once an eNB has decided on what resources to use for its transmission it is useful for neighboring eNBs to update their scheduling decision taking that into account. Information concerning how the resources are or plan to be used in one eNB could thus be useful to convey to other eNBs. Such usage information could give indications on the power level per resource(s) in line with one of the examples mentioned in the agreement from the previous meeting.
Proposal

· Consider investigating signaling of sending eNBs resource usage to receiving eNBs
· This includes signaling allocated power per resource
3. Conclusions

This contribution discussed aspects concerning signaling of information on the backhaul between eNBs for the support of CoMP. Based on the discussion we observe
· RAN1 focuses discussions on what kind of information one eNB may send to another

· Protocol issues are RAN3’s responsibility
and propose
· Investigate signaling support for conveying CSI on the backhaul between eNBs

· Such CSI may for example include one or more components of PMI, RI, CQI, RSRP
· Focus discussion on inter eNB signaling on CSI feedback aspects since that is RAN1’s natural expertise

· Investigate signaling of resource usage information between eNBs
· This includes signaling allocated power per resource
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