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3
Justification

Coordinated Multipoint Transmission in Rel-11 and Rel-12 focused on outdoor deployments while indoor deployments were not considered. Indoor deployment of LTE has so far been considered in several other work items such as eICIC, small cells enhancements and D2D. The scenarios targeted in this study are characterised as having high traffic load, many deployed nodes but with poor radio isolation. Hence, this could be identified as a large indoor deployment where the radio channel has a high probability of line of sight propagation.  

Examples of such scenarios include train stations, airports, exhibition halls, campus areas, indoor stadiums and shopping malls. But perhaps most important are the large indoor office areas due to high traffic load during business hours (e.g. wireless office with cloud services) and large scale deployments. These scenarios are challenging since the uncoordinated interference between deployed nodes are expected to be high leading to poor SINR. On the other hand it is reasonable to expect presence of backhaul with low latency, making the use of coordination among these nodes likely to be beneficial for the operator. Additionally, there may also be requirements on mobility, especially at train stations. So far, coordination in these scenarios has not yet been addressed by 3GPP. 
The scope of the work in Rel-11 CoMP contained a large number of different coordination schemes resulting in tedious evaluations and difficulties in comparing results across companies and different CoMP schemes and in general led to a lack of focus. Nevertheless, coordinated scheduling (CS) was the CoMP scheme that received most attention in Rel-11, due to its attractive trade-off between performance and robustness against various implementation choices and impairments. In particular, CS works well also for the common case of 2 TX cross-pole deployments and relative to joint transmission there is significantly smaller impact on the backhaul since mainly the backhaul latency needs to be low.  For these reasons CS continues to be a coordination scheme of high relevance to real networks, justifying a limited scope targeting only CS in this study item.  

Furthermore, the CoMP features specified in Rel-11 has significant limitations in larger coordination cluster scenarios since there are only a few interference hypotheses available per UE and the use of these becomes infeasible for many node deployments. The necessity for the operator to carefully plan the scarce CSI-IM resources and the required frequent CSI-IM reconfiguration due to UE mobility is another issue. 
In addition to these limitations, the interference measurement procedure in the UE is currently not fully specified which makes the current CSI feedback impractical for CoMP operation with coordination on a short time scale. Hence, it is justified to study all these limitations in light of the mentioned large indoor scenario and investigate potential physical layer enhancements in RAN1. 

It is also justified to focus the study to a densely deployed large indoor scenario with large capacity demands. In this scenario, the deployment of many coordinated nodes with low backhaul latency is practically feasible and the anticipated gains from coordination can be high.  
As multiple users may be co-scheduled in the same physical resource in such large capacity deployments with poor radio isolation, the study item should also investigate potential benefits of CSI feedback enhancements related to such co-scheduling. 
4
Objective

4.1
Objective of SI or Core part WI or Testing part WI
The study item shall fulfil the following objectives for the study of physical layer enhancements targeting use of coordinated scheduling with low latency backhaul:

· Identify relevant indoor and outdoor scenarios with near zero latency (within cyclic prefix) backhaul for coordinated scheduling and with primary focus on indoor office area
· Identify and/or modify existing channel models for identified scenarios
· ITU Indoor Hotspot (ITU InH) channel model can be used as a starting point
· RAN1 studies enhancements of UE interference measurements

· RAN1 studies enhancements to UE CSI feedback in support of 
· Coordinated scheduling over many points 

· Co-scheduling of multiple users on the same physical resource
· RAN1 evaluates the considered scenarios, including studied enhancements, and if there is performance benefit recommend which enhancements should be specified.
· The studied enhancements should not involve RAN3. 
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.
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