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1
Introduction
Coordinated multipoint transmission/reception (CoMP) has been studied as key technology in LTE-A [1] and the scope of CoMP scenarios has been revised in [2]. In this contribution, we show our views on techniques mainly designed for some corresponding issues, such as a) latency impact on CoMP HARQ operations, b) influence from CoMP cooperating set selection mechanisms, joint scheduling/resource allocation, and inter-cell-interference, c) necessity of CoMP SRS enhancement, and d) CoMP feedback overhead/latency.  Finally, we provide our suggestions/observations for consideration.  
2
HARQ Operations and Latency
There had been extensive researches on possible deployments, feedback and transmission modes of CoMP. The achievable throughput and the coordination latency (e.g. information exchange, scheduling and configuration) vary among transmission modes and (intra-site/inter-site) deployments. The transmission mode of JP (compared to CS/CB) and inter-site coordination typically incurs higher latency; while the potential performance improvement brought by JP is generally considered better than that of CS/CB. Coordination latency is the major problem when incorporating adaptive CoMP modes (e.g. intra-site/inter-site JP and CS/CB) with HARQ operations since the requirement of the LTE HARQ process (RTT) is now difficult to be met. In our view, there are several ways to mitigate the latency impact for CoMP HARQ operations:
1. Variation of current HARQ operation (e.g. extension of RTT or parallel HARQ process for consecutive transmissions) to accommodate coordination latency: When performing CoMP HARQ, varied HARQ operation should be allowed and configurable by the network. Based on the chosen CoMP transmission mode and involving site(s), the corresponding HARQ operation (e.g. multiple RTT or number of parallel HARQ processes for consecutive transmissions) is determined and the UEs are informed of the corresponding configuration. Please note that the overall system throughput, coordination scheme, complexity and accumulation of exchange information should be considered. 
2. Direct feedback to cooperating cell(s) involving in DL CoMP: Instead of passing the UE feedback information from the serving cell to other cooperating cells, the UE feedback information is detected directly by the cooperating cell(s) involving in the transmission(s). For this solution to work properly, the feedback information has to be made reliable to avoid detection errors at cooperating cell(s). In addition, feasibility of feedback channel(s) configuration (e.g. common or independent) and networking planning for cell identification should be evaluated.
3. Transmission mode switching: In LTE, when performing downlink HARQ operations, the modulation and coding scheme (MCS) can be adaptively adjusted. It is considered as an extension to LTE-A that different transmission modes (e.g. intra-site/inter-site JP and CS/CB) of CoMP be adaptively switched between successive (re)transmissions to UEs. For example, when performing CoMP HARQ, the transmission modes which incur less latency are applied for the first few attempts of (re)transmissions. Meanwhile, the transmission modes which involve more cell sites and thus more signaling efforts can earn some time to be prepared for later retransmission attempts. The specific rule and policy for determining the sequence of application of different transmission modes requires further evaluation through simulation as well as the corresponding scheduling scheme for resource allocation.
Above schemes are just few examples. Other schemes or combination of schemes for various scenarios should be studied. 
Proposal: Schemes to mitigate latency impact on HARQ operations for both DL and UL CoMP should be further investigated in CoMP SI. 
3
Cooperating Set Selection, Scheduling and Resource Allocation 
One of the main CoMP issues is how to determine the cooperating sets to achieve the maximum throughput. Generally, higher throughput can be achieved by the User-centric method as compared with the Network-centric method since the channel information is taken into account. However, the User-centric method has difficulty to satisfy the demand of all UEs, and there might be highly correlated channel vectors when performing MU-MIMO due to the lack of a centralized coordination for the UEs. In general, a hybrid mechanism for cooperating set selection should be applied. To support hybrid mechanism, it’s preferred to divide the network into several eNB groups (BGs) and user groups (UGs). The eNBs in the same BG can be coordinated to mitigate inter-cell/inter-site interference. The UEs in the same UG are jointly served by an assigned BG, where the reason of forming UG is to enhance the spectral efficiency by the MU-MIMO technique. According to study on possible cooperating set selection schemes, it’s observed that different CoMP cooperating set selection mechanisms (especially inter-site) affect CoMP scheduling, coordination level, feedback mechanisms and transmission mode and so as to the overall system throughput and simulation result in comparison of different CoMP schemes. 
Proposal: Potential CoMP cooperating set selection mechanism(s) should be investigated in CoMP SI for the possible impact in later evaluation of CoMP schemes.
According to previous study, irrespective of CoMP transmission modes, it’s known that applying joint scheduling / resource allocation to UEs in different cooperating cells can utilize cell diversity gain and lower the interference caused by other cells,  which is normally contained by interference coordination techniques. While CS/CB inherently considers above facts, it’s considered that even JP could take those into account (among UEs) to further enhance the system performance, which results in additional coordination between transmission points. 
Proposal: Having joint shceudling/resource allocation/interference coordination techniques into account for JP for performance gain evaluation on average cell throughput and cell edge user throughput. 
4
CoMP SRS Enhancement
To avoid SRS interference among CoMP UEs in different cooperating cells and provide channel reciprocity benefit for CoMP, enhancement of SRS scheme in terms of orthogonality on radio resources and code sequences had been studied and considered. Judging from the available SRS resources for all UEs in cooperating cells (both CoMP and non-CoMP UE), we suggest to continue the SRS enhancement evaluation over performance of CoMP schemes. 
Proposal: Having the SRS enhancement evaluation for CoMP opeartions. 
5
UE Feedback

In order to achieve higher cell edge throughput and spectrum efficiency, three categories of CoMP feedback mechanisms [1] for cooperating cells have been considered to support CoMP transmissions. Both of explicit feedback and implicit feedback in support of DL CoMP could include channel information related to cells in the CoMP cooperating set, where channel information may need to be exchanged by the backhaul link with the delay and signaling overhead.

In fact, with the measured high quality channel information from the UEs, the CoMP cooperating cell(s) should perform single cell transmission rather than CoMP transmission to the scheduled UEs. In other words, the feedback of single cell channel information is enough to let the eNB perform scheduling.  In order to reduce the feedback overhead and delay, we consider the feedback information of UE should be split into two parts: one is for single cell transmission, and the other one is for multi-cell transmission. In general, UEs only feedback channel information for single cell transmission when the measured channel quality is considered above the certain reference point. The UEs feedback channel information for multi-cell transmission only when the measured channel quality for serving cell is below the reference point, where the channel state report includes the single cell and multi-cell part of channel information to let the cooperating set perform multi-cell transmission for throughput enhancement. The reference point can be determined by the network and then be configured to CoMP UEs. According to the above observation:
Proposal: Schemes on reduction of CoMP feedback overhead and latency should be studied along with CoMP schemes evaluation, where individual Per-cell feedback should be the baseline. 
6
Conclusions
In this contribution, we express our views on several design issues for CoMP, including CoMP HARQ operations, the impact of latency, the CoMP cooperating set selection, scheduling/resource allocation for interference mitigation, and the UE feedback scheme. Several proposals and observation are provided for consideration on top of potential CoMP schemes in different scenarios. 
7
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