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1. Introduction
In DL CoMP, many enhanced transmission schemes and enhanced feedback modes will be introduced to obtain expected gain in spectrum efficiency. In order to support these new functions for CoMP, corresponding downlink control signaling should also be designed. In [1], we had analyzed some aspects about DL signaling design, such as proposal on:

· Additional definition of CoMP reporting set for feedback is not needed.
 In this contribution, we further discuss the necessary downlink signaling in higher layer and PDCCH in order to support CoMP transmission and update some opinions according to the discussions in the last meeting. 
2. Discussion
CSI-RS configuration
In the past meeting, UE-specific signaling was agreed to configure multiple non-zero-power CSI-RS resources for a UE. For CSI measurement, the CSI-RS parameters in Rel-10 should also be indicated for each resource. Considering the CSI-RS resources in a measurement set may come from different cells and may also be detected by Rel-10 UEs in each cell, the information of Cell ID should also be indicated for each resource according to Cell ID of corresponding transmission point(s). Multiplexing capacity of CSI-RS seems sufficient to support CoMP transmission even without cell-splitting.
Proposal 1: For each non-zero-power CSI-RS resource, Cell ID of corresponding CSI-RS should be signaled to obtain scrambling sequence.
DL RS enhancement

UE-specific DMRS sequence had been agreed in the past meeting. The candidates for initialization value configuration can be indicated via higher layer signaling. Dynamic selection of initialization values for scrambling sequence can be performed via additional PDCCH signaling. If explicit indication is introduced, the overhead should be minimized and an appropriate scheme can be found in [2]. 
On the other hand, for more accurate CQI estimation, additional RS may be exploited for interference measurement [3]. Corresponding downlink signaling is needed to indicate the specific resources whether new type of DL RS is introduced or not. 
DL control signaling to support inter-cell JP
During the evaluation of CoMP transmission, JP can provide significant gain over non-CoMP scenario. However, if the JP transmission is performed among different cells, some problems which may impact the gain of JP will arise [4]. In the case that the actual transmission cell(s) is not the serving cell, if UEs are unaware of the configuration information of current transmission cell(s) such as CRS resources or PDSCH starting position, the demodulation may be greatly degraded. The similar information of cooperative cells can also help UEs to restrain the strong interference during detection. Hence, downlink signaling should be introduced to indicate a UE the necessary configuration information of the PDSCH transmission cell(s) and cooperative cells.
With semi-static cooperative set, the configurations of cooperative cells can be signaled via higher layer signaling. Considering selection of PDSCH transmission cell(s) can be dynamic for JP including DCS and JT, it seems more flexible to dynamically indicate current transmission cell(s). To solve the current issues of inter-cell JP, at least the following configurations of each cell should be included: (Other information is not precluded if necessary)
· Number of CRS ports;

· Frequency shifting of CRS resource;
· MBSFN subframe configuration

· The starting symbol of PDSCH
The first three configurations can confirm the CRS resource of PDSCH transmission cell for PDSCH muting, while the last information can indicate the PDSCH starting position. 
· For CRS resource which is semi-statically configured, PDCCH signaling to inform the index of transmission cell among the cooperative set, configurations of which are signaled by higher layer signaling, is sufficient. 
· There may be some problems to use higher layer signaling to indicate PDSCH starting symbol, since the PDCCH region in a cell may dynamically change. However, if specific PDCCH signaling is introduced to indicate the PDCCH region of transmission cell, the PDCCH overhead may be a problem, keeping the case in mind that the overhead may be further increased by some other features of CoMP, e.g. RS enhancement. A compromised solution is to indicate the approximate PDCCH region of each cooperative cell together with CRS resource, and then this information of PDSCH transmission cell(s) can be obtained via the dynamic indication of cell index. 
This semi-dynamic indication is a tradeoff between the scheduling accurate and PDCCH overhead, and is expected to work well as long as the PDCCH region of a cell does not change very fast.
Proposal 2: The required configuration information of PDSCH transmission cell(s) is higher layer signaled and dynamically selected for a UE if inter-cell JP is supported.
Control signalling to support CoMP in CA scenario
 If multiple DL CCs are configured for a CoMP UE and CoMP is allowed in these CCs, the design of DL signaling should consider both the multiple geometrical cells and multiple CCs. Since “cell” is defined in Rel-10 for different carriers, if another “cell” is also defined for points with different cell IDs, whether they can be multiplexed together or individually considered may be a problem. This may lead to additional complexity in DL signaling design, for example, in case of aperiodic CQI triggering of multiple points and multiple CCs, or association of crossing carrier scheduling and DCS etc. The first step may start from whether CoMP features are supported under multiple CCs. 
Proposal 3: Whether CoMP is supported in multiple CCs should be considered. If so, the design of DL control signaling should take CA scenario into count.
3. Conclusions

In this contribution, we provide our views on design of downlink signaling for CoMP transmission. The downlink signaling should be designed to support different CoMP schemes. In a word, we have the following proposals:
Proposal 1: For each non-zero-power CSI-RS resources, TP-specific Cell ID should be indicated.
Proposal 2: The required configuration information of PDSCH transmission cell(s) is higher layer signaled and dynamically selected for a UE if inter-cell JP is supported.
Proposal 3: Whether CoMP is supported in multiple CCs should be considered. If so, the design of DL control signaling should take CA scenario into count.
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