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1. Introduction
Discussion on CoMP for non-ideal back haul started in RAN1 #74. In the meeting thereafter, simulation results from the evaluation campaign were presented and discussed. This is the final RAN1 meeting for the study item making it necessary to conclude on whether the evaluation campaign motivates the introduction of new eBN to eNB signaling and if so the information content of such signaling.
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 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 in view of the simulation results 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 narrow down 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.
An extensive simulation campaign has been started to assess the gains of CoMP over non-ideal backhaul. Due to the complexity of the problem and the vast number of modeling assumptions that can be made, including how to choose the reference non-CoMP scheme, reported CoMP gains varies from one company to another. Nevertheless, there has so far been a clear trend that most companies see at most rather moderate CoMP gains in the most favorable scenario (e.g. minimal backhaul latency of 5 ms and Small cell Scenario 2a) coupled with significant losses in other less favorable situations. Overall, the reported CoMP gains thus do not appear to be sufficiently large to motivate drastic changes of LTE such as an architecture change. Working within the scope of existing eNB to eNB signaling is therefore well-motivated.

Observation

· Most companies report only moderate CoMP gains in the evaluation campaign

· CoMP gains not sufficient to motivate drastic changes of LTE specification

Proposal
· Work within the scope of existing eNB to eNB signaling concept

Resource blanking appears to be the most popular coordination scheme in the CoMP evaluation campaign. This is in-line with the existing RNTP signaling for Rel-8 ICIC which essentially sends 1-bit information about neighboring cells’ power level per PRB, i.e., frequency domain information only. In contrast, resource coordination can be considered in both frequency and time-domain. It could therefore be worthwhile to enhance the RNTP signaling by also including the time domain into the information element so that signaling may convey that different subframes may have different power variations over frequency. 
Observation

· Coordinated resource blanking is a popular scheme in the CoMP evaluation campaign

· Resource blanking can be conducted in both frequency and time domain

· Existing RNTP signaling only considers frequency domain coordination
Proposal

· Enhance existing RNTP signaling to support power spectra that may vary in the time domain
Resource blanking is a special case of coordinated power control with only two power levels – full or zero power. In practice, intermediate levels may also be useful to make a more fine-grained trade-off between SINR level and resources. The existing RNTP signaling already has a rudimentary support for power control in that the threshold level can be RRC configured. However, the signaling is currently restricted to 1 bit saying whether the power level is above or below the threshold. This is too limiting and can even not adequately support the special case of pure resource blanking. More flexibility in the signaling of the power level would thus be an attractive enhancement.
Proposal

· Improve the signaling of power levels in the existing RNTP signaling

3. Conclusions

This contribution discussed aspects concerning signaling of information on the backhaul between eNBs for the support of CoMP.in view of the moderate CoMP gains seen in the evaluation campaign. Based on the discussion we observe
· Most companies report only moderate CoMP gains in the evaluation campaign

· CoMP gains not sufficient to motivate drastic changes of LTE specification
· Coordinated resource blanking is a popular scheme in the CoMP evaluation campaign

· Resource blanking can be conducted in both frequency and time domain

· Existing RNTP signaling only considers frequency domain coordination
and propose

· Work within the scope of existing eNB to eNB signaling concept

· Enhance existing RNTP signaling to support power spectra that may vary in the time domain

· Improve the signaling of power levels in the existing RNTP signaling
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