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1 Introduction
In RAN#86bis meeting, the following agreement was achieved for CS/CB enhancements: 

· At least the following enhancements should be studied for CS/CB enhancement:

· CSI feedback enhancement

· e.g. CSI feedback reflect different interference beamforming hypothesis from coordinated TPs .

· e.g. CSI feedback considering power adjustment

· e.g. only CSIs regarding TPs with strong interference are reported

· Interference measurement enhancements

· e.g. NZP CSI-RS used for measuring interference from coordinated TP.

· e.g. aperiodic CSI-IM

· e.g. measurement restriction in the frequency domain 

· Enhancement to non ideal backhaul 

· e.g. PMI/CRI signaling between eNBs 

· Enhancement to reference signals

· e.g. support of orthogonal DM-RS ports for multi-point MU-MIMO

· e.g. SRS configuration signaling between eNBs 

· e.g. Multiplexing of CSI-RS resources with IC

· e.g. Resource pool sharing for channel and interference measurement

· QCL enhancement

· e.g. non co-located CSI-RS resources in Class B FD-MIMO

· Enhancement to SRS:

· e.g. enable eNB to measure the SRS from interfering UE(s).
In this contribution, we discuss the CS/CB enhancements with non-ideal backhaul links.
2 Discussion 
For Rel-12 CoMP, in order to enable multiple eNBs to support CoMP with non-ideal backhaul, the SID: “Study on CoMP for LTE with Non-Ideal Backhaul (NIB)” was agreed. Through the study item, it was observed that CoMP-NIB gain varies as a factor of deployment scenario, backhaul delay, coordination scheme, resource utilization factor, and coordination size. Furthermore, the SI has identified the cases that CoMP-NIB can provide performance enhancement such as the small cell scenario #1 and scenario #2a with high resource utilization (RU) and 5ms backhaul latency in TR36.874 [2]. And, the standardization has agreed that inter-eNB can exchange the long term information via X2 interface, including: CoMP Information and RSRP Measurement Report List [3]. 
With the development of Rel-13 FD-MIMO, the coordinated beamforming and scheduling (CS/CB) among different TPs become more important since there may be flash-light interference to the cell edge user while the adjacent TP transmits data to its user with narrow beam. In this case, the CSI information of target UEs should be timely shared among all TPs so that the flash-light interference could be avoided by coordinated scheduling. However, under the case of non-ideal backhaul links, such CSI information exchanging through X2 interface would be outdated for scheduling and therefore lead to severe coordination performance degradation. Thus, more effective approach of time sensitive information (e.g., CSI information) exchanging needs to be considered with non-ideal backhaul links.
Observation: The time delay of CSI acquisition for CS/CB with the non-ideal backhaul link needs to be reduced.
For FDD systems, one of the possible methods is that the target UE reports its CSI measurement results to all coordination TPs through physical air interface directly, by which the coordination TPs can obtain the CSI of the target UE immediately. It is obvious that this kind of CSI acquisition approach has no relationship with the time delay caused by non-ideal backhaul. However, there are also some issues need to be studied. For example, the PUCCH coverage needs to be enhanced to make sure that the coordination TPs can receive the CSI successfully. On the other hand, the impact of CSI decoding error to the coordinated transmission should also be considered. 
Proposal 1: The CSI could be reported to all TPs through physical air interface to support CS/CB with non-ideal backhaul links.

For TDD system, considering the channel reciprocity, the downlink CSI could be obtained by the uplink SRS. In this case, the serving TP could exchange the SRS configuration of the target UE to all coordination TPs through X2 interface. Such approach could facilitate all coordination TPs to receive the target UE’s SRS and further obtain the CSI immediately. Furthermore, the SRS configuration coordination between TPs could also avoid the SRS interference for cell edge UEs.
Proposal 2: The SRS configuration of coordinated UEs should be exchanged through X2 interface for CS/CB with non-ideal backhaul links.
3 Conclusions 
In this contribution we discuss the CS/CB enhancements with non-ideal backhaul. Based on the analysis, we have the following observation and proposals:
Observation: The time delay of CSI acquisition for CS/CB with the non-ideal backhaul link needs to be reduced.
Proposal 1: The CSI could be reported to all TPs through physical air interface to support CS/CB with non-ideal backhaul links.

Proposal 2: The SRS configuration of coordinated UEs should be exchanged through X2 interface for CS/CB with non-ideal backhaul links.
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