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1. Introduction
In RAN1#66bis, the following working assumptions were made regarding CoMP DM-RS design: 

· Same DMRS sequence generator as in Rel-10 is used.

· A UE can be semi-statically configured in a UE-specific manner, which initialization values for DMRS scrambling generator are available for dynamic selection.

· Initialization values can be configured to correspond to Rel-10 DMRS. 

· FFS: Introduction of additional orthogonality for DMRS

In Rel. 10, the pseudo-random sequence for the UE specific DMRS is initialized at the beginning of each subframe, dependent on the parameters 
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where the slot number, the cell ID and a 1-bit scrambling identity field (SCID) are parameters that determine the initialization of the pseudo-random sequence.  Together with the orthogonal cover code of length 2, a maximum of four different DM-RS can be used in a cell for MU-MIMO operation. However, four DM-RS sequences (with maximum of 2 orthogonal sequences) are not sufficient for DL-CoMP with MU-MIMO transmission, especially for CoMP Scenario 4 as shown in the figure below:
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Figure 1: CoMP Scenarios 3 and 4

It is clear that the DMRS design for CoMP should support more than 4 UEs every subframe. Further, the orthogonality needs to be improved for better channel estimation. For example, consider UE1 and UE2 in Figure 1.  Assume that a rank-2 transmission is scheduled for these UEs. With Rel. 10 DMRS approach, both the UEs will be allocated DMRS ports 7 and 8. For scenario 4, the DMRS sequences for the UEs will be identical resulting in huge channel estimation error. For Scenario 3, even though the sequences are different, they are still not orthogonal and impacts reliable channel estimation. 
In this contribution, we provide design consideration for DM-RS.
2. DM-RS Design Considerations
The number of DMRS sequences can be increased by removing the parameter 
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 used for initialization and instead use a UE specific value X that can be configured via RRC messaging. The scrambling ID (SCID) bit-width size can also be increased to 2 bits to obtain more flexibility.
2.1. Zero Power DMRS Configuration
Similar to zero power CSI-RS principle, the purpose of zero power DM-RS is to create transmission hole (no transmission) such that it enables better channel estimation. Consider the example previously considered in Figure 1 where UE1 and UE2 are scheduled for rank 2 transmissions. To allow orthogonality during DMRS channel estimation both the UEs are configured with DMRS ports {7, 8, 9, 10}.  For UE1, {7,8} are the useful DMRS ports while there is no PDSCH mapping for UE1 in RE positions corresponding to ports {9, 10}. For UE2, {9,10} are the useful ports while no PDSCH mapping is allowed for UE2 in REs corresponding to ports {7,8}. With this method, DMRS orthogonality is achieved with limited overhead while increasing simultaneous transmissions in the network. The useful ports in the DMRS set can be signalled to the UE dynamically in DCI or via RRC messaging. The utility of this method extends to 4 or more UEs scheduled with rank 1 transmission as well. An example of DCI signalling encompassing these scenarios is provided in the Appendix. 
Proposal: Consider zero power DM-RS configurations to improve channel estimation performance and indicate the useful DM-RS ports to the UE dynamically via DCI.
3. Conclusions
In this contribution, we analyzed the design consideration for DMRS configuration for CoMP. We recommend that zero power or muted DMRS configuration be considered as an enhancement for CoMP in Rel. 11.
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5. Appendix

An example of DCI signalling capturing zero power DM-RS configuration:
	One CW Enabled
	Two CW Enabled

	0
	1 layer port 7, SCID=0
	0
	2 layers ports 7-8, SCID=0

	1
	1 layer port 7, SCID=1
	1
	2 layers ports 7-8, SCID=1

	2
	1 layer port 8, SCID=0
	2
	2 layers ports 7-8, SCID=0

(4 layer pattern, ports 7-10)

	3
	1 layer port 8, SCID=1
	3
	2 layers ports 7-8, SCID=1

(4 layer pattern, ports 7-10)

	4
	1 layer port 9, SCID=0
	4
	2 layers ports 9-10, SCID=0

(4 layer pattern ports 7-10)

	5
	1 layer port 9, SCID=1
	5
	2 layers ports 9-10, SCID=1

(4 layer pattern ports 7-10)

	6
	1 layer port 10, SCID=0
	6
	3 layers, ports 7-9, SCID=0

	7
	1 layer port 10, SCID=1
	7
	3 layers, ports 7-9, SCID=1

	8
	2 layers ports 7-8, SCID=0
	8
	4 layers port 7-10, SCID=0

	9
	2 layers ports 7-8, SCID=1
	9
	4 layers port 7-10, SCID=1

	10
	2 layers ports 7-8, SCID=0

(4 layer pattern ports 7-10)
	10
	5 layers port 7-11

	11
	2 layers ports 7-8, SCID=0

(4 layer pattern ports 7-10)
	11
	6 layers port 7-12

	12
	2 layers ports 9-10, SCID=0 (4 layer pattern ports 7-10)
	12
	7 layers port 7-13

	13
	2 layers ports 9-10, SCID=1

(4 layer pattern ports 7-10)
	13
	8 layers port 7-14

	14
	3 layers, port 7-9
	14
	Reserved

	15
	4 layers, port 7-10
	15
	Reserved
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