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1. Introduction

In RAN1#66 meeting CoMP SI has been finished and the following design principles were captured in the CoMP TR [1] document:
“The work for specifying CoMP support in Rel-11 should focus on

•
Joint transmission

•
Dynamic point selection, including dynamic point blanking

•
Coordinated scheduling/beamforming, including dynamic point blanking”

Despite extensive online discussions followed by email discussion after RAN1#66 meeting it is was difficult to further prioritize CoMP schemes for Rel-11 due to the fact that the main focus of CoMP SI was identification of CoMP performance benefit rather than selection of CoMP schemes. Therefore many companies have expressed the opinion to continue discussion on the preferred CoMP scheme during CoMP WI phase.
In this contribution we provide our high level views on the CoMP schemes that should be considered for specification in Rel-11with higher priority.
2. Discussion on CoMP schemes
Dynamic point selection, including dynamic point blanking DPS is a simple DL CoMP scheme which is expected to optimize system performance for low and medium loadings and achieves the performance improvement by adaptive selection of the transmission point in accordance with traffic conditions. Based on the performance numbers provided in CoMP TR document [1] this scheme in average offers moderate performance benefits for scenarios 2, 3 and 4. It should be noted however that the provided gains are based on the limited number of observations and further analysis may be needed to confirm the performance gains. From specification perspective DPS has limited impact primary associated with definition of multi-point CSI feedback that potentially should account resource blanking on the cooperating nodes. As indicated in the contribution [2,3] the dynamic point selection scheme for Scenarios 1, 2, 3 can be easily supported by cell aggregation principles with small specification work.
Coordinated scheduling/beamforming, including dynamic point blanking CS/CB is DL CoMP scheme which is expected to optimize systems performance for medium and high loadings and achieves the performance improvement by aligning the beam forming and scheduling decisions within cooperating set. CS/CB CoMP involves only channel state and scheduling information exchange between cooperating points, so that backhaul link capacity requirements can be substantially relaxed for CS/CB CoMP comparing to other CoMP schemes. Based on the performance numbers provided in CoMP TR document [1] this scheme in average offers moderate performance benefits for Scenarios 1, 2, 3 and 4. CS/CB scheme has similar to DPS specification impact with the exception that CSI feedback for cooperating points may need to be calculated for rank 1 and assuming the same processing at the receiver.
Joint transmissions (JT) includes two types of the transmission modes – JT MU-MIMO and JT SU-MIMO. The schemes in general have different usage scenarios and specification impact.
Joint transmission SU-MIMO is DL CoMP scheme which is expected to optimize system performance for low and medium loadings, by joint transmission of the same signal by multiple nodes. JT SU-MIMO scheme can support coherent and non-coherent transmissions and based on the observation in CoMP TR offers performance benefits in Scenarios 1, 2, 3 and 4.
Joint transmission MU-MIMO is DL CoMP scheme which is expected to optimize system performance for moderate and high loadings. In average it shows the best performance almost in all scenarios [1]. In accordance to our observations [4] only coherent JT MU-MIMO should be supported by specification, which may also require either additional inter-node CSI feedback from the UE side or aggregate feedback for multiple nodes for each sub band. Considering the potential impact of the practical impairments (such as per node power constraints, synchronization errors) coherent JT MU-MIMO CoMP should be considered for Scenario 1.
In terms of specification impact both JT SU-MIMO and JT MU-MIMO require additional standardization work comparing to other CoMP schemes discussed above. The additional efforts are associated with specification of the collision avoidance techniques between reference signals and PDSCH (e.g. between CRS and PDSCH) for Scenarios 1, 2 and 3. During Rel-11 CoMP SI phase there was limited number of contributions discussing complexity and impact of these schemes on the JT-CoMP performance [5,6]. Additionally the performance impact on legacy UEs from these schemes was not identified. Therefore further study may be needed in this area during CoMP WI phase.
Given the discussion above it is clear that each recommended in the TR CoMP scheme has their usage scenarios, advantages and worth for specification in LTE, but some additional study may be needed in some areas. Therefore we have the following proposal:
Proposal:

· Specify in Release 11 the following CoMP schemes:
· Dynamic point/cell selection, including dynamic point/cell blanking

· Coordinated beamforming/Coordinated scheduling, including dynamic point/cell blanking
· Multi-user coherent joint transmission and Single-user joint transmission, starting with identification and performance evaluation of the collision avoidance techniques
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