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1 Introduction

This contribution discusses possible DCI design for Rel-11 CoMP operations. 
2 Which parameter(s) needs to be dynamic
This section discusses which CoMP parameters may need to be signaled dynamically. The dynamic parameters may be included in the DCI.
2.1 DMRS sequence initialization seed
CoMP JT benefits from a common DMRS sequence initialization seed (cinit,1) for UEs at cell borders even though the UEs may be associated with different cells. On the other hand, single cell MU-MIMO operation would benefit from a common cinit,2 for UEs within the same cell. To enable dynamic switching between CoMP JT and single cell MU-MIMO, it is beneficial to allow dynamic signaling to indicate the DMRS sequence initialization seed to the UE. 

We note that 2-state corresponding to each DMRS sequence initialization seeds eems sufficient. One natural design is to reuse the nSCID signaling scheme of format 2C via the “Antenna port(s), scrambling identity and number of layers” field conditioned on the number of enabled codeword for such indication purpose, which is in line with the “target of minimize the modification of any DCI formats for DMRS sequence” as noted in the last meeting. Further discussion is in [1].
2.2 CSI request
In Rel-8, one CSI request bit is specified in DCI format 0. In Rel-10, up to two CSI request bits are specified in DCI format 0 and 4, where CSI feedback for multiple CC was considered. In Rel-11 CoMP, CSI reporting for multiple CoMP TPs is necessary, which is quite similar to multiple cell CSI reporting for carrier aggregation. Therefore, in Rel-11 CoMP, it is possible to reuse the CSI request method for Rel-10 CA to tell the UE for which TP(s) the CSI should be reported.
It is noted that enhanced uplink control signaling for CA is still under the discussion in Rel-11. We note that periodic PUSCH (in conjunction with dynamic request) [2] also fit very well for the CoMP reporting in Rel-11.
2.3 CoMP measurement set

CoMP measurement set includes set of CSI-RS-resources that UE needs to measure. In general such set does not require to change per subframe basis. Therefore it is not necessary to indicate them in PDCCH. For the CoMP measurement set, MAC signaling can be considered for CoMP measurement set configuration especially targeting large number deployment of TPs/RPs.

2.4 PDSCH resource

The PDSCH resource mainly includes two parts: CRS pattern of neighbor cell and PDSCH start symbol. 
The CRS pattern of neighbor cell(s) is not required to be signaled in CoMP scenario 4 due to the common CRS pattern. In other CoMP scenarios, it is still possible to schedule JT/DPS in MBSFN subframes. If we consider the main use case of JT/DPS is in non-full buffer traffic condition, it is possible to schedule all JT/DPS PDSCH in MBSFN subframes. Therefore, it seems not yet so clear if the CRS pattern of neighbor cell really needs to be signaled from CoMP JT/DPS perspective. If we have to schedule JT/DPS in non-MBSFN subframes, it is possible to signal CRS pattern in RRC while use another bit in DCI or MAC to select the CRS pattern.
For the PDSCH start symbol, one option is to implicitly follow the serving cell configuration. Another option seems to explicitly signal it but in RRC. Even there are two options, we think it is not necessary to be included as dynamic signaling. For DPS operations, it is possible to signal the PDSCH start symbol in RRC while use another bit in DCI or MAC to select the PDSCH start symbol.
3 DCI for Rel-11 CoMP
Based on the above discussions, the DMRS initialization seed and the CSI request are candidates for dynamic signaling. The CoMP measurement set and PDSCH resources are not necessary to be indicated as dynamic.
3.1 DCI format 2C
DCI format 2C seems a reasonable starting point for CoMP operation. It seems preferable to check if it is possible to reuse format 2C in Rel-11 particularly for the size, meaning that a few bits may be re-interpreted differently. It seems that most elements of format 2C can be reused for Rel-11 CoMP operation as they are. 
One possible modification seems to re-interpret nSCID to switch DMRS initialization seed.
If PDSCH resources or CoMP measurement set are concluded as necessary to be signaled on DCI, more modifications for format 2C may be necessary. . To use the three bits available for CIF to indicate PDSCH resources or CoMP measurement set is one possibility if the indication field is sufficient. But we think a new field approach would be more future proof instead of CIF, i.e., this new field applies only when a CoMP measurement set is configured, while a simultaneous configuration of CoMP measurement set and cross –carrier scheduling would be considered as a mis-configuration. What case of CA+CoMP should be supported in Rel-11 needs the decision. .
3.2 DCI format 0 and 4
Similarly the 2 bits CSI request field for CA may be reused for the CSI request field for CoMP. However this not so future proof as discussed above (for CA+CoMP operation). One possibility is to add two new bits for an explicit CoMP CSI request field, which means the size of DCI format 0 and 4 may be changed. Both directions may be further considered.
4 DCI transmission scheme
RAN1 is discussing the introduction of ePDCCH in Rel-11. The ePDCCH relies at least on DMRS usage. Similar to PDSCH, the ePDCCH can be operated as JT thanks to DMRS usage. As no HARQ is supported for ePDCCH and resource flexibility is limited compared with PDSCH, the JT gain of ePDCCH can be expected to be similar or larger compared to the JT gain of PDSCH.
Apart from ePDCCH, even the PDCCH should support the transmission of CoMP DCI. A CoMP transmission of PDCCH does not need to be supported in the specifications.
5 Conclusions

In this document, we discussed DCI design for Rel-11 CoMP operation. We list the DCI changes may include:
· Indication of DMRS sequence seed in DCI format 2C
· Potentially reuse nSCID to reduce the impact to DCI
· CoMP CSI request in DCI format 0 and 4
· Consider if to reuse bits used for  CA CSI request, or create new bits for CoMP CSI request
The following configured may be considered to be signaled dynamically, while the necessity may need further discussions:
· PDSCH resources (including CRS pattern of neighbor cell and PDSCH staring symbol)
· CoMP measurement set
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