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1. Introduction
In the RAN1#68 meeting, there are some discussions on DM-RS enhancements for DL CoMP, and the working assumption is agreed as follows [1]:
- Enhancement to DMRS sequence in Rel-11 DL-CoMP is supported. 
- The scrambling sequence of DMRS for PDSCH on ports 7~14 is initialized by
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▪ X is a parameter whose value is dynamically chosen from {x(0), x(1), … x(N-1)} for N>1, and x(n) (0<=n<N) are configured by UE-specific RRC signaling.  

▫ The value of N and details of dynamic selection are FFS.

◦ X could be dynamic signaling with additional bits of DCI format or 

◦ Tied to current parameter, e.g., nSCID

▫ The value range of x(n) (0<=n<N) is FFS.
- Note: Target of harmonization with ePDCCH is FFS
- Note: Target of minimize the modification of any DCI formats for DM-RS sequence
In the contribution, we discuss further considerations on DL DM-RS enhancements based on the above working assumption.
2. DM-RS sequence generation
(1) The number of N
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Figure 1: Example of DL DM-RS transmissions in DL CoMP

Figure 1 is an example of DL DM-RS transmission in DL CoMP to explain different cases in DM-RS sequence generation. For some environments (e.g. JT and/or MU-MIMO in which DM-RS has orthogonality among UEs with different DM-RS antenna ports), there could be need of the same sequence among DM-RSs (e.g. red signals have the same DM-RS sequences as described in Figure 1). On the other hand, for pseudo orthogonality among DM-RSs which are independently transmitted from different TPs, there could also be need of different sequences among DM-RSs (e.g. the DM-RS sequences are different among red, blue and green signals as described in Figure 1).

Therefore, two different initialization values for DM-RS sequence generation could be needed as below if we consider the above two types of applications for DM-RS sequence in DL CoMP. And, it could satisfy all possible configurations in Rel-11 having two purposes - inter-point orthogonality, inter-point interference randomization, i.e.,  N=2 could be enough.

Proposal 1: 

Dynamic selection between two types of initialization values (N=2) is enough for DL DM-RS.
- CoMP scenario 1/2/3
▪ Type A: initialization value to support inter-point orthogonality among DL DM-RSs

→ achieved by TP-common configuration 

▪ Type B: initialization value to support inter-point interference randomization among DL DM-RSs

→ achieved by current Rel-10 mechanism (=TP-specific configuration with different PCIs among points)

- CoMP scenario 4
▪ Type A: initialization value to support inter-point orthogonality among DL DM-RSs

→ achieved by current Rel-10 mechanism (=TP-common configuration with the same PCI among points)

▪ Type B: initialization value to support inter-point interference randomization among DL DM-RSs

→ achieved by TP-specific configuration 

(2) Implicit method vs. explicit method for dynamic selection

The specific dynamic signalling methods for the initialization value can be summarized with following 2 options.
Option 1: implicit method tied on current parameter, e.g. nSCID 
If
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Option 2: explicit method with additional bit of DCI format

If additional bit value=0, 
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If additional bit value=1, 
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In Rel-10, MU-MIMO can support for maximum total 4 layers. For up to total 2 layers, orthogonality with the same initialization value and different antenna ports could be supported by the same nSCID. And for the other layers, quasi-orthogonality with different initialization values could be supported by different nSCID.

With Option 1, the above Rel-10 MU-MIMO mechanism on DL DM-RS multiplexing can be fully supported as described Figure 2. By assigning the same nSCID with the same X value among UEs, the orthogonality with the same initialization value and different antenna ports can be supported. And, by assigning the different nSCID or the same nSCID with different X values among UEs, the quasi-orthogonality with different initialization values can be supported. The above mechanism for orthogonality or quasi-orthogonality is not different in Option 2. 

Therefore, Option 1 (=implicit method) can cover all possible multiplexing cases supported in Rel-10, i.e. Option 1 (=implicit method) is enough without any additional bits of DCI format, and it can also minimize the modification of any DCI formats for DM-RS sequence.
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Figure 2: Example of DL DM-RS multiplexing

Proposal 2: 

For dynamic signalling method, Option 1 (=implicit method tied on current parameter, e.g. nSCID) is enough without any additional bits of DCI format.

- It could cover all possible multiplexing cases supported in Rel-10.
- It can minimize the modification of any DCI formats for DM-RS sequence.

3. Conclusion
In this contribution, we discussed DL DM-RS enhancements for Rel-11 with following our proposals:
Proposal 1: 

Dynamic selection between two types of initialization values (N=2) is enough for DL DM-RS.
- CoMP scenario 1/2/3
▪ Type A: initialization value to support inter-point orthogonality among DL DM-RSs

→ achieved by TP-common configuration 

▪ Type B: initialization value to support inter-point interference randomization among DL DM-RSs

→ achieved by current Rel-10 mechanism (=TP-specific configuration with different PCIs among points)

- CoMP scenario 4
▪ Type A: initialization value to support inter-point orthogonality among DL DM-RSs

→ achieved by current Rel-10 mechanism (=TP-common configuration with the same PCI among points)

▪ Type B: initialization value to support inter-point interference randomization among DL DM-RSs

→ achieved by TP-specific configuration 

Proposal 2: 

For dynamic signalling method, Option 1 (=implicit method tied on current parameter, e.g. nSCID) is enough without any additional bits of DCI format.

- It could cover all possible multiplexing cases supported in Rel-10.
- It can minimize the modification of any DCI formats for DM-RS sequence.
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