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1.
Introduction

In RAN1#68, DL DMRS enhancement for CoMP was discussed and following working assumption was agreed [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
And in RAN1#68bis, the working assumption of RAN1#68 was confirmed with following working assumption [2]:
· For the DMRS sequence initialization
· Two candidate values of X are configured: x(0) and x(1)
· nSCID is reused for dynamic selection of x(0) or x(1) only for rank 1 and 2

· Note that nSCID equals to 0 for the rank larger than 2

· Further study is not precluded for the optimization for the higher rank
· Further study is not precluded for the dynamic selection of x(0) or x(1)
· Further study is not precluded for the dynamic switching or semi-static switching of subframe offset (ns)

 In this contribution, we provide some considerations about the issues for further study in above working assumption. We also provide our view for remaining issue about the value range of x(n).
2.
Consideration of working assumption in RAN1#68bis
2.1.
Higher rank optimization
 In the last RAN1#68bis meeting, DMRS optimization for the higher rank SU-MIMO was proposed in [3]. In the method proposed in [3], nSCID=nRNTI is used for higher lank case in order to obtain large interference randomization effect.

 However, in CoMP Scenario 1, 2 and 3, different UEs served by different TPs or cells use different DMRS scrambling sequences initialized by using different TP-specific virtual cell IDs (X) or serving cell IDs (
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). Therefore, even if nSCID=0, interference randomization effect can be achieved for higher rank case.
 In CoMP Scenario 4, nSCID=nRNTI may be beneficial for interference randomization within one (virtual) cell ID. But, if TP-specific virtual cell ID (i.e. X) is configured for each UE served by each TP, interference randomization effect can be achieved for higher layer SU-MIMO as shown in Figure 1.
 Therefore, we think current working assumption:

· Note that nSCID equals to 0 for the rank larger than 2

is sufficient. And we don’t think the optimization for the higher rank is necessary.

Observation 1: The optimization for the higher rank is not necessary and current working assumption is sufficient.
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Figure 1 Configuration of TP-specific X value for Scenario 4
2.2.
Dynamic selection of x(0) and x(1)
 Another issue for further study is the dynamic selection of x(0) or x(1). For an example of configuration of x(0) and x(1), (virtual) cell ID of serving TP can be configured as x(0). And different CoMP UEs having same CoMP measurement set can be configured the same x(1) value in order to achieve inter-TP orthogonality for CoMP MU-MIMO.

 In this case, x(0) can be used for interference randomization among TPs or orthogonal DMRS for MU-MIMO within a TP. And x(1) can be used for orthogonal DMRS for inter-TP CoMP MU-MIMO. These behaviors can be achieved by dynamic selection reusing nSCID as described in [4].
 In addition, these behaviors can be reused for the case of 3 TPs coordination. Figure 2 shows an example of configuration of x(0) and x(1), and dynamic selection of x(0) and x(1) reusing nSCID in the case of 3 TPs coordination. In Figure 2, 4 UEs have same CoMP measurement set consisting of TP1, 2 and 3. And these UEs are configured TP-specific (virtual) cell IDs as x(0), and share one (virtual) cell ID of x(1)=1. In this case, up to 4 UEs MU-MIMO can be performed by using 2 orthogonal ports and 2 quasi-orthogonal sequences regardless of UE combination as shown in Figure 2.
 Therefore, even if the CoMP measurement set size is 3, configuration of 2 virtual cell IDs (x(0) and x(1)) and dynamic selection reusing nSCID is sufficient. Our observation is,
Observation 2: Even if the CoMP measurement set size is 3, configuration of 2 virtual cell IDs (x(0) and x(1)) and dynamic selection reusing nSCID is sufficient.
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Figure 2 Example of configuration of x(0) and x(1), and dynamic selection of x(0) and x(1)
in the case of 3 TPs coordination
 From observation 1 and 2, we propose that

Proposal 1: Confirm the working assumption of RAN1#68bis:

· For the DMRS sequence initialization
· Two candidate values of X are configured: x(0) and x(1)
· nSCID is reused for dynamic selection of x(0) or x(1) only for rank 1 and 2

· Note that nSCID equals to 0 for the rank larger than 2
3.
Remaining issue of DL DMRS for CoMP (the value range of x(n))

 Remaining issue of DL DMRS for CoMP is the value range of x(n). In the last meeting, some companies proposed that the value above 503 is beneficial for network planning or collision avoidance of DMRS sequences [5], [6], [7].
 However, for CoMP Scenario 1, 2 and 3, x(0) can be serving cell ID for each UE. And one of neighbouring cell ID can be used for x(1). Therefore, at least for Scenario 1, 2 and 3, we think 0-503 is sufficient for the value range of x(n).
For CoMP Scenario 4, x(n) of 0-503 should not be a problem taking into account the similarity of TP-specific serving cell ID for Scenario 3 and TP-specific virtual cell ID for Scenario 4.
 Taking above consideration into account, although we don’t have the strong opinion whether above 503 need be supported for the value of x(n), we slightly prefer 0-503 in order to minimize the standardization impact.
Proposal 2: The value range of x(n) should be 0-503.
4.
Conclusions
In this contribution, we provided some considerations about the issues for further study in the working assumption of RAN1#68bis. We also provided our view for remaining issue about the value range of x(n). Based on the consideration we propose that:

Proposal 1: Confirm the working assumption of RAN1#68bis:

· For the DMRS sequence initialization
· Two candidate values of X are configured: x(0) and x(1)
· nSCID is reused for dynamic selection of x(0) or x(1) only for rank 1 and 2

· Note that nSCID equals to 0 for the rank larger than 2

Proposal 2: The value range of x(n) should be 0-503.
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