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1   Introduction: CoMP requirements on the backhaul
Coordinated Multipoint transmission and/or reception (CoMP) is one of the main new features of LTE-Advanced. The goal of CoMP is to reduce inter-cell interference by coordinating the transmission/reception at different cells. Two main families of techniques have been identified in the framework of CoMP: coordinated scheduling/beamforming and joint processing [1].  
The common denominator between all downlink CoMP techniques is that the scheduling at the different transmission points needs to be coordinated. Most techniques require some scheduling information to be conveyed to the transmission points. Such scheduling information can be e.g.

· which UEs to serve and in which resources;
· some information about the precoding weights to use or to avoid (in case they are computed by a central cluster controller, or preferred/worse PMI from interfering cells are reported by the UE). 

In order to maintain the possibility to perform channel-dependant scheduling, this information needs to be conveyed with a latency of a few milli-seconds. In addition, such latency is required for techniques relying on the exchange of short-term CSI between coordinated eNBs, if the CSI reporting is done to the serving cell only.

In the uplink, latency of a few milli-seconds may be useful to combine signals received at different points, while still meeting the HARQ time line.

2   Foreseen backhaul capabilities
The backhaul latency has been classified into three cases in TS36.814 [1]:
1. Minimal latency (in the order of μs) for eNB to RRH links

2. Low latency (<1 ms) associated with co-located cells or cells connected with fibre links and only limited number of routers in between
3. Typical inter-cell latency associated with X2 interfaces (stated in [2] to be on the order of 20 ms maximum in most of the cases, with a typical average of 10 ms)
If some backhaul network deployments will allow the lowest latencies (e.g. case1, case 2, and microwave backhaul [3]), there might be also a significant share of backhaul network deployments that will not support a latency below 1 milli-second:

· Some deployments will achieve a latency typically of a few milli-seconds, the exact figure depending on the technology choice, the number of network nodes between two eNBs and the network topology [3]. This is lower than conventional UTRAN/eUTRAN deployments, but still above 1 milli-second.
· In addition, some areas might remain with conventional UTRAN/eUTRAN backhaul types, which correspond to case 3, as defined above. 
3   Proposal

So far, the RAN1 work on CoMP has been mostly focussed on techniques taking advantage of low-latency backhaul (cases 1 and 2). These techniques are anticipated to be supported by a number of backhaul deployments, and are therefore of interest. Nevertheless, some attention should also be given to CoMP techniques which do not necessarily need a low-latency backhaul, in order to make the most of the CoMP concept for various backhaul situations. 
4   Conclusion
We propose that the following is considered for the future work of RAN1 on CoMP:
Proposal: RAN1 should also study inter-eNB CoMP techniques which do not need a low-latency (< 1 ms) backhaul network for eNB-eNB communication.
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