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1 Introduction
In 3GPP’s ITU-R submission for IMT-Advanced, coordinated multipoint (CoMP) transmission is listed as one of the enabling technologies for LTE-A [1]. To be specific, both CoMP CS/CB and JP could provide gains for improving both average cell throughput and cell-edge user throughput. 

In this contribution, we discuss some practical benefits/concerns related to CoMP and potential standard impact on Rel. 10 systems.     
2 CoMP for LTE-A Systems
In current 3GPP TR 36.814, depending on whether data is available at each point in the CoMP cooperating set, DL CoMP has been classified into two big categories: CoMP joint processing (JP) and CoMP coordinated beamforming/coordinated scheduling (CB/CS).
For CoMP JP, the potential gains can be obtained from the fact that a UE may receive signals from multiple transmitting points in such a way that the perceived signal strength is improved. The reasons why the received signal strength is improved are two folded:

· received signal strength improvement
· received interference strength deduction

In order to achieve the promised gains of CoMP JP, several issues have to be resolved first:

· data has to be shared among the transmission points as well as some additional control information such as transmit precoding and scheduling information of the UE

· phase, carrier frequency and time have to be synchronization between transmission points [2-4]

The gains of CoMP JP can be visualized most clearly from system level evaluation results [1]. 
There are several observations from the ITU submissions on CoMP JP.

Observation 1: The actual gain of CoMP JP depends on the number of actual transmission points. Of course, the more transmission points form a cooperating set, the more gain CoMP JP would provide [5]. 
However, considering the practical issues discussed above, it is more realistic to consider CoMP JP for the network consists of remote radio equipments (RREs) [6] or co-site CoMP where the cells belong to same site perform CoMP JP [7].
Observation 2: Gains of CoMP JP compared to single-cell MU-MIMO is not significant. 
Note that this observation is obtained under ITU channel models where 3D antenna pattern is used. In general, 3D antenna model improves UEs’ geometry distribution by reducing the inter-cell interference. As suggested in [8] that CoMP JP brings more gains for interference limited systems, it is not strange at all to see that CoMP JP brings limited gain as opposed to single-cell MU-MIMO in ITU submissions.

However, it is still questionable whether 3D antenna pattern better reflects the reality than 2D antenna pattern.  In general, 2D antenna pattern would create more inter-cell interference resulting in more cell-edge UEs in the system which is more beneficial for CoMP operation. 
For CoMP CB/CS, the potential gains can be obtained from the fact the eNodeB could perform beamforming and scheduling to mitigate inter-cell interference. In other words, UE’s received signal benefits from interference reduction. Unlike the practical challenges in CoMP JP, CoMP CB/CS faces less practical issues. If needed, only some precoding information as well as scheduling information needs to be exchanged between transmission points.

3 Specification Support for CoMP
In Rel. 10, downlink transmission will be based on UE-specific DM-RS. As such, downlink transmission could potentially be made as transparent as possible. However, the feedback support for CoMP will have to be non-transparent. In this section, we discuss the potential specification support for CoMP from both transmission and feedback aspects.
Feedback for CoMP CB/CS: 
1. No feedback. eNodeB relies on uplink – downlink reciprocity (both FDD and TDD) to obtain the downlink transmit covariance matrix [9], or

Discussion: this scheme may have implementation issues as listed in [10]. 

2. UE feeds back PMI/CDI from interfering cells.

Discussion: additional information concerning CQI improvement may need to be fed back for the network to resolve conflicts between different coordination requests. 

Transmission for CoMP CB/CS: no impact. 
Feedback for CoMP JP

· UE feeds back PMI/CDI from interfering cells together with inter-cell information.

Discussion: this inter-cell information could be inter-cell phase information.

Transmission for CoMP JP

1. No impact or

2. eNodeB signals information related to Cell-IDs of the CoMP transmission points to avoid CRS positions from other transmission points. Furthermore, a separate CoMP transmission mode may need to be specified to support the additional signalling together with providing fallback support for CoMP JP [11].
4 Conclusion

In this contribution, we discussed the observations related to CoMP CB/CS and CoMP JP from the ITU submission. The gain of CoMP as opposed to single-cell operation depends on the strength of the inter-cell interference which is a result of the antenna patterns. For more severe interference scenario, CoMP is believed to bring better system gains. 

Furthermore, we also discussed the potential standard support for CoMP. Additional feedback for interfering cells will be needed to feedback to support CoMP operation. Additional inter-cell information may be needed for the support of CoMP JP. 
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