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Discussion 
1   Introduction
In RAN1 #63bis the following scenarios where identified for further study and evaluation on CoMP for Release 11 [1].

1. Homogeneous network with intra-site CoMP: Where coordination set includes the collocated cells within an eNB across all sectors.
2. Homogeneous network with high Tx power RRHs: Where each RRH has the same power as center cell and extend the coverage areas beyond the center cell. Such RRH may also be further sectorized similar to centre cell.

3. Heterogeneous network with low power RRHs within the macrocell coverage, where transmission/reception points created by the RRHs have different cell IDs as the macro cell. This includes the case where underlay cells are RRH’s with fast fiber connection with overlay macrocell. 

4. Network with low power RRHs within the macrocell coverage where the transmission/reception points created by the RRHs have the same cell IDs as the macro cell.
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Figure 1- Four CoMP Deployment Scenarios identified for Performance Evaluation
This contribution focuses on clarification on Scenarios 1-3 and requirements on how each scenario and their combinations should be supported in a common framework. 
2 Discussions
The UE’s and eNB’s are normally not on CoMP mode and proper procedures to initiate/terminate CoMP should be triggered by eNB based on UE’s measurement and capabilities. Therefore in a realistic deployment some not all UE’s will be involved in CoMP and given the complexity of CoMP from both UE and eNB side, CoMP should only be triggered when it improves the system performance as determined by eNB. Also in a typical network the UE’s and eNB’s may be involved in CoMP in a combination of three scenarios described above, See Figure 2a. 

In the following we make further clarification and observations about the CoMP design requirement applied to all scenarios and their combination assuming each radio node involved in CoMP is identified by a distinct Cell-ID (Scenarios 1-3). More specifically we suggest issues related to Backward Compatibility, Scalability and Selectiveness of CoMP is taken into account.
Backward Compatibility and Scalability: The Radio Nodes involved in CoMP should concurrently and seamlessly support a mix of Release 8/9/10/11 UE’s with or without CoMP. Such concurrent support implies that:

· Enabling CoMP for one or more UE’s in a cell should not cause performance degradation of non-CoMP UE’s of Release 8/9/10/11.

· DL/UL control channel capacity should scales with number of radio nodes (defined as cells) configured for CoMP mode to ensure support for all scenarios
· No conflict with or impact on other Release 8-11 features, such as CA and LCS, which may be in use by same or other UE’s in the same or neighbouring cells. 
Selective CoMP: The control mechanism for CoMP across multiple points or cells in all cases should support efficient and selective activation and deactivation of CoMP related processing, assisted by UE and controlled by eNB. The process of enabling CoMP should involve the following logical steps; see Figure 2b and Figure 3:

· CoMP Related Capability Negotiation

· Configuration of Candidate Measurements Set: Candidate Cells for CoMP for which RRM type Measurement should be provided by UE as well as Parameters for such measurements.
· UE assisted eNB Decision on triggering CoMP and the Measurements Set( Start of CoMP Process. Here the Measurement Set is the set of cells for which feedback based on CSI-RS measurement should be provided
· eNB: CoMP Based Scheduling and Beamforming (JP/CS/CB) among Coordinating Set
· Cross Carrier Scheduling on PCell for JP сases
· UE:  CoMP specific feedback using CSI-RS measurements: 

· Measurements on Primary/Secondary Cells 
· Multiplexing multi-cell CSI Reports/Feedback to the PCell
· UE assisted eNB Decision on terminating CoMP ( End of CoMP Process, Measurments Set reduced to serving cell only.

The process should ensure selective CoMP activation among proper cells by serving eNB based on UE measurements and based on UE capabilities. The features such as multi-cell measurements cross cell scheduling and cross cell feedback should be also supported.

Such multi-point/cell operational requirements have some similarities to carrier aggregation requirements in release 10. Therefore we propose 3GPP to explore opportunities to study and reuse as appropriate some of multi-cell/point configuration and activation and control channel design principles used for carrier aggregation and apply them to CoMP feature in Release 11. Such reuse opportunities if feasible would make the specification more elegant and coherent and potentially simplify the implementation and testing of features.
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Figure 2- (a) CoMP from eNB/UE may involve combination of scenarios 1-3, (b) Generic Steps for CoMP
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Figure 3: CoMP Modes to be supported in Scenarios 1-3 
3   Conclusions
In real deployments we may see CoMP operating based on a mix of Scenarios 1-3.  CoMP may also be used for joint transmission, fast cell selection and Coordinated Scheduling/Beamforming concurrently for different UE’s in the same Cell.  Therefore a common control framework is needed to address all scenarios and all modes which remain in the scope of CoMP in Release 11 based on conclusions of CoMP SI.

Due to higher level of complexity and processing on eNB’s and UE’s CoMP is a feature which should be configured and activated only when it is beneficial as determined by the network.  Therefore, the common framework should define procedures for configuring CoMP measurement set based on UE capabilities, subsequently identify the coordinating CoMP subset and start and stop CoMP processing including measurements and feedback. Concepts like primary/secondary cells and control channel features such as cross cell scheduling and feedback, which were introduced in release 10 for carrier aggregation, may be reused for CoMP with proper modification. 
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