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1. Introduction 
In RAN#62, the work item of CoMP for LTE with Non-Ideal Backhaul had been established after extensive evaluation of potential gains of CoMP with NIB during SI [1]. In the WI phase, the focus of this topic will be on the design of inter-eNodeB signalling design. 
In general the signaling design with non-ideal backhaul faces one fundamental challenge. The signaling report and decision feedback over non-ideal backhaul will take certain time in backhaul, in which the resource allocation maybe not follow the instantaneous channel characteristics and hence decrease the system performance. This is especially true for cell center UEs, because it does not benefit much from inter-cell coordination but suffer the delay occurred in backhaul. 
In this contribution, we discuss a proposal based on partial measurement report exchange intending to solve the above problem. Note that the basic backhaul signalling design has been discussed in [2], and the proposal in this contribution can be considered as an enhancement to the basic signaling design. 
2. Considerations on the Signalling supporting CoMP over Non-ideal Backhaul
Due to the inter-eNodeB signalling exchange delay, the scheduling process for the cell-center users should be executed by the individual eNodeBs locally in order to match the instantaneous channel and provide the best user experience. For the cell-edge users, the resource allocation could be negotiated with neighbouring cells in order to reduce the inter-cell interference. Therefore, the eNodeB should distinguish the cell-center and cell-edge users, and then exchange different signalling for cell-center users and cell-edge users. 
To schedule the cell-edge users, the scheduler needs at least the following information: 
1) Available time/frequency resources which exclude those have been allocated for cell-center users.
2) Channel state information of all the cell-edge UEs from/to the serving cell.
Therefore, each eNodeB should report its scheduling results (PF metric) of cell-center users and CSI related information of cell-edge users, respectively, as illustration in Fig. 1.
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Figure 1 Different operations for cell-center and cell-edge users
Proposal 1: the eNodeB should exchange different signalling for cell-center users and cell-edge users:

- For cell-center users, the information of scheduling results (including resource allocation, transmit power, etc.) could be exchanged to the centralized scheduler or the neighbouring cells.

- For cell-edge users, the information of CSI and its related configurations should be exchanged.
2.1. Discussion on the signalling structure related to CSI
As discussed above, the signalling related to CSI of the cell-edge users should be exchanged between eNodeBs. Usually, the UE will report CQI to the eNodeB. Eventually the CQI hypothesis has been known at eNB. However after backhaul exchange, neighbouring cells do not necessarily know the hypothesis behind the CQI. Therefore, CQI hypothesis need to be exchanged in backhaul in addition to the values of CQI.
The CQI is closely related to the transmission mode, RI, PMI, as well as the reference signal (e.g., CSI-RS) configurations. In order to understand the interference level of the neighbouring cells, different interference measurement resources could be configured to report a set of CQI. With the set of CQI measured under different IMRs, the scheduler could determine the resource allocation for the cell-edge users among several neighbouring cells.
Proposal 2: A signalling structure should be defined to report CSI information to the centralized scheduler or the neighbouring cells. The signalling structure should include:

- Value of CQI and the relevant transmission Mode, RI, PMI, CSI-RS configurations, IMR configurations;
3. Conclusion
In this contribution, the signalling exchange for eCoMP with non-ideal backhaul is discussed with the following proposals:
Proposal 1: the eNodeB should exchange different signalling for cell-center users and cell-edge users:

- For cell-center users, the information of scheduling results (including resource allocation, transmit power, etc.) could be exchanged to the centralized scheduler or the neighbouring cells.

- For cell-edge users, the information of CSI and its related configurations should be exchanged.
Proposal 2: A signalling structure should be defined to report CSI information to the centralized scheduler or the neighbouring cells. The signalling structure should include:

- Value of CQI and the relevant transmission Mode, RI, PMI, CSI-RS configurations, IMR configurations;
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