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1 Introduction 
CoMP operation and standardisation requirements differ between FDD and TDD deployments, especially due to differences in available channel state information at the eNB for downlink transmissions. This contribution presents our views on some aspects of the potential standardisation impacts of intra-eNB and inter-eNB TDD CoMP. 
2 Standardisation Related Issues for TDD Downlink CoMP
2.1 Channel Reciprocity 
The potential to exploit channel reciprocity is often mentioned as the most significant difference of TDD compared to FDD when it comes to downlink transmission schemes such as CoMP that rely on CSI knowledge at the eNB. However, in practice it is necessary to consider the non-idealities of reciprocity. Non-ideal channel reciprocity arises from a number of sources, including the phase and gain mismatches of transmitter and receiver RF circuits, asymmetry in the numbers of transmit and receive antennas, and uplink-downlink time delay. 
In current LCR TDD systems, the RF mismatches are generally mitigated by performing self-calibration with special calibration circuitry. Self-calibration does not require air-interface signalling and can provide RF mismatch calibration that is accurate across the full bandwidth. On the other hand, over-the-air (OTA) calibration is a pure baseband calibration approach which does not require any hardware support but may need air-interface signalling. OTA Calibration may be particularly relevant for CoMP because it has been found that the RF connections required for self-calibration are difficult to implement in geographically or mechanically distributed antenna systems such as CoMP or RRH based systems. Unknown calibration coefficients between cooperating eNBs cause significant CoMP performance degradation. 

The challenge with conventional OTA calibration in CoMP is mainly related to the selection of a calibration UE with good links to all cooperating eNBs. One solution is to calibrate the reciprocity errors of the distributed transmission points using multiple UEs in different cells with good links to subsets of the coordinating eNBs.　Our initial simulation results have shown that such a scheme can achieve 95% of ideal gain with less than 1% air-interface overhead. 
In order to evaluate and compare the performance of TDD CoMP across companies, it is necessary to include the reciprocity errors and model in the CoMP simulation assumptions.
2.2 Downlink Channel Measurement
Although reciprocity may play a part in provision of CSI for TDD CoMP, it is likely that some measurement feedback will be needed as well, due to the limitations outlined above. 

The CoMP measurement set has been defined as the set of cells about which CSI related to their link to the UE is reported (and from which reported cells may in some cases be down-selected). To enable TDD DL CoMP, the UE needs to obtain and report DL channel state information (CSI) from CSI-RS for the eNBs within the CoMP measurement set.  
To enable multi-cell CSI-RS measurements, the UE has to be aware of the position and patterns of the CSI-RSs from the cells within the CoMP measurement set. If reciprocity is also being used to aid the CSI reports, CSI reports are needed for the set of cells which are actually measuring the UE’s SRSs. This would typically correspond to the measurement set as signalled to the UE, either dynamically or semi-statically.
2.3 Uplink Channel Measurement
In TDD CoMP, the cooperating eNBs need to obtain UL CSI from SRS in order to exploit channel reciprocity. Therefore UL CSI measurement accuracy based on SRS is more important for TDD DL CoMP than for FDD. However, generally the cells in the CoMP cooperating set experience serious uplink inter-cell interference, with the potential geometry typically lower than the detection level (-3dB), and possibly much worse for a heterogeneous network. Thus keeping inter-cell SRS patterns orthogonal to each other among at least a small number of cooperating cells is necessary.  If the cell-set with strong inter-cell interference is too large to find enough orthogonal SRS patterns, some kind of SRS randomization might be needed among the cell-clusters. Another way to improve the measurement accuracy is SRS power boosting, possibly just over a sub-band in order to avoid power limitation. 
Finally, although aperiodic SRS triggering in the downlink grant was not adopted in Rel-10, for TDD CoMP in Rel-11 it would be a useful addition in view of the connection between SRS and TDD DL CoMP operation.
2.4 Joint Interference Avoidance for Dynamic TDD UL-DL Configuration
A well-known feature of TDD systems is that its air-interface frame structure can be uplink-downlink asymmetric. That means within one TDD frame, the number of uplink TTIs could be different from that of uplink TTIs. Currently LTE does not permit dynamic reconfiguration of the uplink-downlink ratio, but this has been suggested for possible consideration in Rel-11 to enable the eNBs to deal with more dynamic traffic patterns. Current single cell systems may face serious other-cell or other UE interference if the UL-DL ratio changes dynamically, but in conjunction with TDD CoMP, it may be considered whether the interference from dynamically configured uplink-downlink ratios may be avoided by joint scheduling or processing at least for cooperating eNBs.
3 Conclusions
In this contribution we have discussed the distinctive aspects of TDD systems that should be considered during the CoMP study:
· Channel reciprocity should not be assumed to be ideal. A reciprocity error model should be included into the simulation assumptions for TDD CoMP performance evaluation.

· Lack of antenna calibration is one significant source of reciprocity error. Over-the-air calibration schemes should be considered. 
· More dynamic TDD UL-DL configuration may be facilitated by CoMP coordination to avoid interference;
· Enhancements to reference signals, especially for coordination and measurement accuracy, may be valuable  to support multi-cell measurements for TDD CoMP.
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