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1. Introduction
In RAN #60, the following SI was approved [1]. 
· RAN1 evaluate coordinated scheduling and coordinated beamforming as candidate techniques for CoMP involving multiple eNBs with non-ideal but typical backhaul and, if there is performance benefit, recommend for which CoMP technique(s) signalling for inter-eNB operation should be specified, considering potential impact on RAN3 work. 

· In the evaluations, consider the level of backhaul delay achievable with non-ideal backhaul.
· Evaluation should be on the CoMP operation between macro eNBs, between macro eNB and small cell eNB, and between small cell eNBs, taking into account the outcome of the small cell enhancement study item and previous work on Rel-11 CoMP SI/WI.  

In this contribution, we introduce the high level view on Rel.12 CoMP, especially featuring signaling beneficial for inter-eNB operation.
2. Views on CoMP methods
Before Rel.11, CoMP SI/WI was studied and considered under the assumption that a single eNB controls multiple cells or transmission points using ideal backhaul.  Here, ideal means that there is no delay or throughput limitation in the backhaul. However, the Rel.12 CoMP SI considers non-ideal backhaul which is assumed to be present for typical deployment scenarios supporting “eCoMP” between cells controlled by different eNodeBs. With non-ideal backhaul, the delay via backhaul reaches several hundred milliseconds at most, and there is a potential limitation on the transmission rate. Then, we talk about the impact which is brought to CoMP by non-ideal backhaul. At first, we discuss CoMP methods like DPS (Dynamic Point Selection) which require the dynamic exchange of data among the transmission points. More specifically, the data to be exchanged dynamically includes not only scheduling information but also the data for transmission on PDSCH, the corresponding resource information and the information like MCS or PMI to be used to generate the transmission signal.
It might be somewhat hard to employ DPS as-is in non-ideal backhaul situation because the delay between points make the dynamic exchange procedure more difficult. In addition to this, if the amount of data to be exchanged significantly loads the backhaul, the delay may increase more.  If DPS is to be supported, then the suitable signaling would need to be specified by RAN3.
Compared to the DPS method, CS (Coordinated Scheduling)/CB (Coordinated Beamforming) are considered as simpler eCoMP techniques. In employing either CS or CB, the PDSCH data for a UE is only required to be available at, and transmitted from, one point in the CoMP cooperating set, but user scheduling/beamforming decisions are made with coordination among the eNBs corresponding to the CoMP cooperating set. Therefore we focus on CS. During PDSCH transmission to a UE from the serving eNB, other eNBs belonging to the same CoMP cooperating set execute cooperative transmission, for example muting or setting almost blank subframes for the CoMP resources. So CS needs only exchange of scheduling information and resource information for CoMP transmission. The details of the information will be for further study.
Then in the next chapter, we talk about the signaling beneficial for inter-eNB operation specifically.
3. Signaling beneficial for inter-eNB operation and relational challenges
Here we talk about the signaling beneficial for inter-eNB operation specifically and the corresponding challenges. In 3.1, we deal with the essential signaling between for inter-eNB operation and in 3.2, we consider about the possible avoidance of the negative effect of the backhaul delay.
3.1. Essential signaling and impact on specs
Concerning signaling beneficial for inter-eNB operation, the scheduling and resource information mentioned above are considered at first. This signaling would enable CS to be operated practically. That is to say, exchanging the resource information of a cell with high granularity enables efficient and flexible inter-cell interference coordination. Besides, frequent exchanging the scheduling information of a cell and CSI of UEs could maximize system performance in CoMP cooperating set. In addition, scheduling priority is always an issue to settle for CoMP schemes on the table, which needs some information coordination. Taking CS/CB for example, we need to consider which cell or which UE should be granted with higher priority. As for semi-static DPS, similar issue exists since resources across multiple cells will be involved when CoMP UE and non-CoMP UE compete for the same set of resources. Secondly, to guarantee the desirable measurement results, signaling exchange related to the CSI measurement is worth further discussion based on feasible eCoMP transmission schemes. 
However, such operations may need a large amount of additional signaling. Therefore, it is desired that the addition of new signaling would be kept to a minimum, to minimize impact on the specs.
Proposal 1: Signal exchange between eNBs is required to support and optimize enhanced CoMP, but should be kept at a minimal level to reduce the spec impact.
3.2. Possible bypass of the non-ideal backhaul
When the delay of the inter-eNB interface is significant, it may be worthwhile to study schemes allowing us to bypass the non-ideal inter-eNB interface by using some other interfaces. One example is to relay the inter-eNB signal carrying the scheduling information through some network entities incurring shorter delay than the non-ideal backhaul. The detailed approach is FFS. 

There may be a large delay between eNBs, but between the eNB and UE, only propagation delay and delay caused by signal processing exist, which are negligible compared to the backhaul delay. Exploiting this characteristic, the signaling directly from UE may realize the data transmission with lower delay than the non-ideal backhaul and therefore would be beneficial for inter-eNB operation. Then such an approach could be considered as options for inter-eNB signaling. The details are FFS.

Proposal 2: Additional signaling from UE to eNB may be beneficial and considered as options for inter-eNB signaling. There is some room to study the benefit and impact on specs by signaling between eNB and UE.
4. Conclusion
We discussed eCoMP topics, and propose the following: 
Proposal 1: Signal exchange between eNBs is required to support and optimize enhanced CoMP, but should be kept at a minimal level to reduce the spec impact.
Proposal 2: Additional signaling from UE to eNB may be beneficial and considered as options for inter-eNB signaling. There is some room to study the benefit and impact on specs by signaling between eNB and UE.
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