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1 Introduction 
For CoMP transmission, different CRS shifts are applied among neighbouring cells to mitigate CRS interference. Consequently CRS and PDSCH collision cannot be avoided for DPS and JT in non-MBSFN subframes.  The problem of collision has not been treated in previous RAN1 meetings. However it will eventually impact the achievable gain of DPS and JT, network implementation, scheduler design and CoMP signalling. 

2 Discussions

2.1 CRS Collision
Due to different CRS patterns within a CoMP measurement set, CRS collision might happen for JT in CoMP Scenarios 1-3. CRS patterns have to be indicated to the UE for rate matching around collided CRS REs [1-2].  
Consider a simple 2-point JT and the PDSCH starting point has been aligned for the two TPs by the network such that it starts from the fourth OFDM symbol. The baseline is Rel 10 which can use all available REs except for CRS and PDCCH.  The following table indicates the number and percentage of collided REs when two TPs have different CRS shifts or subframe types. 
Table 1 CRS Collision for a 2-point JT

	TP1
	TP2
	# of Collided REs

	2 CRS ports
	2 CRS ports
	24/306=7.8%

	2 CRS ports
	MBSFN
	12/306=3.9%

	4 CRS ports
	2 CRS ports
	(12+16)/306=9.2%

	4 CRS ports
	MBSFN
	16/306=5.2%

	4 CRS ports
	4 CRS ports
	(16+16)/306=10.4%


One solution proposed in [3] suggests switching the REs for JT transmission from two TPs in order to exploit those collided REs. However the decoding method at the UE has to be modified in order to remove CRS signal at first, combine and demodulate based on DMRS. Rate matching might be also problematic and complex. And it might be more complicated for 3-point JT with three CRS shifts.  
The most straightforward solution is to apply RE muting so that all collided REs are not used for data, at the expense of reduced spectral efficiency. However, the above table suggests that if neither of the TPs is in an MBSFN subframe, around 8%~10% loss of spectral efficiency for JT can be expected.  On the other hand, if one or two TPs are in MBSFN subframe, it will mitigate the situation of CRS collision but it will limit the subframes in which JT can be applied. Consequently, at most 60% of JT gain can be expected if it is only operated when one or two TPs have MBSFN subframes. Moreover, muting CRS collided REs will impact the interference estimation of legacy UEs based on CRS and consequently lead to too optimistic CQI feedback. 
Therefore if collided REs are muted, it seems that there is no strong motivation to deploy non-coherent JT, once the loss due to CRS collision is taken into account compared to CS/CB; the loss of resource would not be compensated by any the relative performance of non-coherent JT compared to CS/CB, and it also has more stringent backhaul requirements in terms of latency and bandwidth.
3 Conclusions
In this contribution, we have briefly discussed the potential loss due to CRS collisions with PDSCH for Downlink CoMP compared to the baseline of Rel 10 by simply estimating available REs for CoMP transmission.  The problems foreseen might suggest that we need to more prove the benefits of non-coherent JT, since it would have to give a gain which can more than cancel out the loss of CRS and PDCCH REs, and also the benefits of DPS which has to balance PDCCH collision and PDCCH demodulation. 
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