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1
Introduction
In Rel-11, Coordinating Multi-Point (CoMP) techniques have been introduced to improve the throughput of cell-edge UEs. The CoMP scenarios considered in 3GPP LTE-A may involve cooperation among multiple transmission points that are geographically separated, and in these cases information exchange between the eNBs within the cooperating set has to be facilitated by backhaul connections. Nevertheless, the backhaul may not be ideal in practice; the latency caused by which could diminish the potential gain of CoMP schemes. In correspondence, a new working item proposal has been initiated [1] to study CoMP with non-ideal backhaul, and the objective of which is:
The study item should fulfil the following objectives. 

· RAN1 evaluate coordinated scheduling and coordinated beamforming including semi-static point selection/muting 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 (CoMP scenario 2 except for the backhaul assumptions), between macro eNB and small cell eNB (small cell scenario #1 with non-ideal backhaul), and between small cell eNBs (small cell scenario #2a with non-ideal backhaul). 

· The study will take into account the outcome of the small cell enhancement study item and previous work on Rel-11 CoMP SI/WI.  

The throughput gains potentially achievable from the studied techniques should be evaluated, while also taking into account estimation errors, downlink overhead, complexity, feedback overhead, backward compatibility and practical UE implementations. Rel-11 MMSE-IRC is used as a baseline receiver for evaluating performance gain.
Based on the contributions submitted by the companies in RAN1 meeting #74, the chairman has summarized the observations of the possibilities proposed under Agenda Item 7.9.2.2 in RAN1#74 for X2/Xn signaling to support the CoMP schemes considered in the Study on CoMP for LTE with Non-Ideal Backhaul [2]:
· Coordination of configuration:

· NZP-CSI-RS resources

· ZP-CSI-RS resources

· DMRS sequences

· SRS configurations

· Requests for resource and/or power restrictions

· Requests for precoding restrictions

· Information about intended resource and/or power usage

· Information about intended precoder usage

· RNTP enhancements such as 

· multiple tx power thresholds

· possibility to request changes to another node’s frequency-domain power map

· Indication of potential degradations (e.g. interference level or CQI degradation) that may arise if another node uses certain resources or precoders

· CSI (e.g. long-term averaged or statistical properties), including one or more of:

· CQI

· PMI

· RI

· RSRP

· Interference

In this contribution, we discuss how NZP-CSI-RS and ZP-CSI-RS resources can be coordinated between collaborative TPs to realize CoMP schemes with non-ideal backhaul.
2
Coordination of CSI-RS Resources
The concept of CSI process has been introduced in Rel-11 to facilitate CoMP operations. With TM10, the UE is able report multiple CSI processes, where each CSI process is associated with one channel part and one interference part, the measurement results of which are respectively obtained using NZP-CSI-RS resource and IMR. In order for the UE to measure CSI processes under desirable interference hypotheses, it would be useful for the TPs to share the information on configurations of NZP-CSI-RS and ZP-CSI-RS resources.
For example, presuming that the neighbor cell TP is considered to be the main source of the interference, the UE may evaluate the interference generated by the neighboring transmission point (TP), by configuring the ZP-CSI-RS in the resource coinciding with the NZ-CSI-RS resource of the neighbor cell. Conversely, if the serving TP possesses the knowledge on how the neighbor cell’s ZP-CSI-RS resource is configured, it could deliberately configure the resource for its NZP-CSI-RS to be entirely overlapped with the resource for the neighbor cell’s ZP-CSI-RS. By leveraging such coordination, the UEs may be capable of measuring the channel with respect to the neighbor TPs, and configurations for CSI processes can be applied in a more efficient manner. Thus, to realize CoMP with non-ideal backhaul, the TPs in the cooperative set may coordinate the configurations of CSI-RS resources via X2 connections. In short, the TPs should share the information regarding the resource configuration of both ZP-CSI-RS and NZP-CSI-RS, so the UE is able to measure the interference from the neighbor cell in a more accurate manner.
It is worth noting that, the indication of both ZP-CSI-RS and NZP-CSI-RS resource in the backhaul signaling should include cell-specific information such the cell ID, number of CSI-RS ports, CSI-RS configuration, and CSI-RS subframe configuration.
3
Conclusions

In this contribution, we have briefly discussed the coordination of NZP-CSI-RS and ZP-CSI-RS resources for CoMP operations with non-ideal backhaul. We propose the following:
Proposal: The information on configurations of both ZP-CSI-RS and NZP-CSI-RS can be coordinated for CoMP operation with non-ideal backhaul.
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