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1. Introduction
In RAN#53 plenary meeting, the CoMP (Coordinated Multi-Point operation) work item proposal [1] for Rel.11 has been approved. In the approved work item proposal, the following issues would be considered.
· PDCCH extension and other enhancements on downlink control signaling
In this contribution, we discuss CoMP DL signaling issues related to coherent JT. In CoMP TR [2], it’s mentioned to consider the following aspects:
· Control signaling to resolve problems related to different CRS frequency shifts in different cells and the PDSCH/CRS collision

· For efficient support of CoMP JP

· Control signaling to resolve problems related to different PDCCH region sizes in different cells

· For efficient support of CoMP JP

 Here we jointly consider these two collision issues in both transparent and non-transparent way. For non-transparent, the detailed DL signaling is proposed in low overhead.
2. CRS collision and unaligned PDSCH starting point issues
In [3], the problem of the collision because of CRS and PDSCH starting point is pointed out if the transmission points have different cell ID. For the CRS in JP, the PDSCH for a CoMP UE incurs interference from the CRS of CoMP transmission cells due to different cell-specific CRS frequency shifts. This causes significant performance degradation if the CoMP UE ignores this interference in JT especially in Het-Net environment. Moreover, if the different transmission point have different cell IDs, the different transmission point may have different PDCCH region (the number of symbols for PDCCH transmission). So the starting positions of the PDSCH for the CoMP UE from CoMP transmission points might not be aligned, which will cause the same problem as the CRS.
3. Coherent JT in transparent DL CoMP 
If the coherent JT works in transparent way, there will be no signaling to indicate this collision. One possible solution is muting all the CRS OFDM symbols and possible PDCCH symbols. In this case, a lot of resources would be waste which will reduce the efficiency.   

The other possible solution is just ignoring this problem. The rate-matching always follows the rule of serving cell (the Tx point which send the PDCCH). The other transmission point will puncture the data symbols if there is collision between PDSCH REs of the serving cell with its own CRS and PDCCH region. In this case, the interference problem is just ignored.
4. Signaling in Non-Transparent DL CoMP
If the JT works in non-transparent way, the related collision information will be transmitted to UE side. The new rate mapping should be employed to guarantee that data symbols will be sent at the REs without this interference problem. The muting information can be sent in DL signaling to show which REs should be muted for PDSCH transmission because of the interference mentioned in the context. 
In [3], several ways are proposed to solve this problem. However, for non-transparent case, they separately consider the muting information for CRS and PDSCH starting point. In figure 1, all the possible PDSCH mute symbols are shown. Also, the purpose for the muting of the related symbols is expressed. From the figure 3, we can see that there are common symbols for both PDCCH and CRS muting.
To reduce the overhead, the muting information for CRS and PUSCH starting point can be jointly coded and transmitted to support the dynamic way. 
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Figure 1: The possible mute symbols for normal CP

Here we consider the signaling of this information the dynamic way by adding an index into the DCI format. This index comes from a table on the encoding of different muting cases. The table is generated by jointly considering the muting information of CRS and the PDCCH region as shown in table 1.
In table 1, a 3-bit joint PDSCH starting point and CRS symbols muting table is proposed. In this table, the starting point of PDSCH is indicated together with CRS muting information. This table can also support dynamic switching among all the CoMP schemes. By this joint muting table, the overhead can be reduced. Since 1 PDCCH symbol with 4Tx CRS symbol muting has the same final pattern with 2 PDCCH symbols with 4Tx CRS symbol muting. So they can be combined together as index 010.
For example, if the index is 100, the resource mapping of DL subframe can be shown as figure 2. From the figure, we can easily see that 3 OFDM symbols are saved for PDSCH transmission when compared with the transparent case.

Table 1:  3bit joint PDSCH starting point and CRS muting table

	Index
	Mute information

	000
	Starting point: 2nd symbol, no CRS muting 

	001
	Starting point: 2nd symbol, 2Tx CRS symbols muted

	010
	Starting point: 2nd symbol, 4Tx CRS symbols muted

	011
	Starting point: 3rd symbol, no CRS muting

	100
	Starting point: 3rd symbol: 2Tx CRS symbols muted

	101
	Starting point: 4th symbol, no CRS muting

	110
	Starting point: 4th symbol: 2Tx CRS symbols muted

	111
	Starting point: 4th symbol, 4Tx CRS symbols muted



[image: image2.emf]PDCCH 

region

CRS

CRS CRS

PDSCH 

region

PDSCH 

region

PDSCH 

region

PDSCH region


Figure 2: The resource mapping of DL subframe for index 100
5. Conclusion
In this contribution, we discuss CoMP DL signaling issues related to coherent JT. Both transparent and non-transparent cases are considered. For non-transparent case, the joint muting is proposed to reduce the DL signaling overhead.  
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