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1. Introduction
The Phase 1 evaluation for CoMP finished at RAN1#65 meeting. The performance benefits provided by CoMP have been widely recognized in TDD homogeneous networks [1][2]. We also provide Phase 2 evaluation results showing CoMP performance gains in heterogeneous networks as well for TDD [3][4]. Considering specification impact, the main difference between FDD and TDD modes in CoMP is that TDD can make use of channel reciprocity for more accurate CSI, although for sure, CSI feedback design in FDD is also applicable for TDD. Besides accurate CSI, other mechanism, such as CoMP sets decision, may also benefit from UL sounding transmission. Reduced feedback overhead, less UE complexity and specification efforts make CoMP in TDD attractive. In this contribution, we share our views on the application and standardization of CoMP in TDD.
2. Considerations on CoMP in TDD
In TR36.814, three main categories of channel state/statistical information (CSI) feedback mechanisms are identified for CoMP: explicit/implicit/SRS.
Although channel correlation in the time and/or frequency domain can be considered to reduce the overhead of explicit feedback, the feedback overhead is still large compared with implicit and SRS feedback mechanisms. The overhead of the implicit feedback is lower compared with explicit feedback due to the limited size of the codebooks. However, the PMI feedback overhead increases linearly with the number of feedback points of UE if PMI needs to be feedback for each point. In TDD systems, coordination points can also get instantaneous downlink channel state information via SRS channel estimation thanks to uplink and downlink channel reciprocity. Only CQI information and/or inter-point information is needed via UL feedback, and the overhead is low.
Observation 1: 

· The CoMP feedback overhead is low in TDD if channel reciprocity is utilized to get CSI.

As generally accepted, CoMP is very sensitive to the error of the channel state information. The quantization error of the feedback is inevitable for both implicit and explicit feedback mechanisms. Moreover, the transmission of the feedback information is not ideal as generally assumed through the air interface. CSI feedback error needs to be taken into account when considering implicit or explicit feedback as discussed in evaluation phases. In contrast, the SRS mechanism for TDD system does not need any quantization. The quantization precision only depends on the processing and physical memory storage accuracy at network side. Furthermore, the standardization and optimization of TDD CoMP can be discussed without regard to feedback error, since the estimated CSI is not transmitted through the air interface.
The feedback granularity of the implicit and explicit feedback is configured in the frequency domain as wideband or a subband which generally consists of several physical resource blocks. When the granularity is large to reduce the feedback overhead, the performance of CoMP may be impaired because of the channel frequency selectivity. If CSI is estimated via channel reciprocity in TDD, feedback granularity is not required to be considered. Additionally, delays of explicit and implicit feedback further increase CSI error. The total delay between UE receiving downlink reference signals and network receiving CSI feedback information includes processing delay of CSI estimation and delay due to feedback timing. Regarding channel reciprocity, there is only processing delay of CSI estimation in total delay between transmission point receiving reference signal and network obtaining CSI information. Less delay leads to less CSI error.
Observation 2: 
· Accuracy of channel state information obtained via channel reciprocity is higher.
At Phase 1 CoMP evaluation, the evaluation results [5] show that the TDD CoMP schemes based on channel reciprocity offer attractive gain. And the Phase 2 CoMP evaluation further demonstrates the performance advantage of CoMP in TDD system.
Observation 3: 

·  TDD CoMP achieves attractive gain.
Besides lower feedback overhead, the utilization of channel reciprocity in TDD does not need much standardization effort for design of new CSI feedback schemes. However enhancement of SRS schemes for orthogonality and capacity increase and CQI feedback(s) need to be considered [6][7]. Also, inter-point channel properties feedback is not precluded. CSI feedback design is one of the most important tasks for standardization of CoMP.

Observation 4: 

· Standardization effort for CoMP utilizing channel reciprocity is minimal compared with others depending on explicit/implicit feedback, but enhancement on SRS and CQI is still essential to pursue CoMP performance.

3. Conclusion

In this contribution, we share our considerations and observations on TDD CoMP:
Observation 1: The CoMP feedback overhead is low in TDD if channel reciprocity is utilized.
Observation 2: Accuracy of channel state information obtained via channel reciprocity is higher.
Observation 3: TDD CoMP achieves attractive gain.
Observation 4: Standardization effort for CoMP utilizing channel reciprocity is minimal compared with others depending on explicit/implicit feedback, but enhancement on SRS and CQI is still essential to pursue CoMP performance.
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