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1. Introduction

The DM-RS enhancement for DL CoMP was discussed and the following working assumptions were agreed in RAN1#68 meeting [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 this contribution, we discuss the value of x(N) and details of dynamic selection.
2. Discussion
In the past RAN1 discussion, the DM-RS scrambling sequence initialization should satisfy the following requirements:
Requirement 1: Interference randomization among TPs
Requirement 2: Orthogonal MU pairing within each TP 
Requirement 3: Orthogonal MU pairing between Rel-10 UE and Rel-11 UE 
Requirement 4: Orthogonal MU pairing across TP border
Requirement 5: Facilitate JT and DPS 
2.1.
Value of x(n)

First, we discuss how to choose the value of x(N) to meet the above requirements. As shown in figure1, TP1 transmits to UE1 and UE2 and TP2 transmits to UE3 and UE4. To satisfy the first two requirements, UEs within different TP are configured with different DM-RS scrambling sequence initialization value, i.e., UEs within TP1 are configured with 
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 and UEs in TP2 are configured with 
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, the cell splitting gain can be achieved meanwhile orthogonal MU paring within each TP can be implemented through the port7 and port 8. 
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Figure 1. Example of DM-RS configuration to support interference randomization among TPs and orthogonal MU pairing within each TP.
For the third requirement, there are two cases for MU-MIMO multiplexing for a Rel-11 UE: MU-MIMO between Rel-11 UEs, and MU-MIMO between a Rel-10 UE and a Rel-11 UE. Although it is possible for eNB to restrict MU-MIMO between Rel-10 UE and Rel-11 UE in order to ensure the orthogonality of DM-RS, this will decrease the scheduling flexibility. Since the initialization of DM-RS for Rel-10 UE is related to the 
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, the value of x(n) should contain 
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 to enable the Rel-10 UE to be co-scheduled with Rel-11 UEs with orthogonal DM-RS sequence. As shown in figure2, UE1 is a Rel-11 UE and UE-2 is a Rel-10 UE. The orthogonal MU-MIMO can be achieved when the same 
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and nSCID are applied and UE1 with port7 and UE2 with port 8.
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Figure 2. Example of DM-RS configuration to support orthogonal MU pairing between Rel-10 UE and Rel-11 UE.
Considering the last two requirements, to facilitate orthogonal MU pairing across TP border and JT/DPS, there must have the common x(n) for each TP. As shown in figure 3, the UE1 and UE2 are orthogonal MU pairing across TP border. Both UEs utilize the same DM-RS sequence with the parameter 
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 and the port 7 and port 8 can maintain the orthogonality of UE1 and UE2. Besides, as shown in figure 4, to support JT/DPS, the 
[image: image9.wmf]common

ID

N

 can also be utilized. To minimize the number of value of x(n) configured to the UE, we can have 
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Figure 3. Example of DM-RS configuration to support orthogonal MU pairing across TP border
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Figure 4. Example of DM-RS configuration to support JT
From the above discussion, there are two x(N), i.e. 
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 must be configured for each UE to meet all of five requirements. 
Proposal 1: The value of x(n) should contain two parameters, i.e., 
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2.2.
Dynamic selection of x(n) 
There are currently two alternatives to indicate the value of X to a UE dynamically: 
Alternative1: Adding additional bits to DCI formats
Alternative2: Tied to current parameter, e.g., nSCID
Form the discussion in section 2.1, two values of x(n) must be configured to UE and one bit information is used to choose x(n). For the first alternative, modification of DCI length may require additional standardization efforts, and therefore it is not a suitable solution. Considering the second alternative, the nSCID can be used to indicate the two values of x(n). For example, 
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 is choose if nSCID=0 and 
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 is choose if nSCID=1.
Proposal 2: The nSCID can be used to indicate the value of X, 
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 is chosen if nSCID=0 and 
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 is chosen if nSCID=1.
3. Conclusion

Considering the DM-RS enhancement for DL CoMP, we have the following two proposals.
Proposal 1: The value of x(n) should contain at least two parameters, i.e., 
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Proposal 2: The nSCID can be used to indicate the value of X, 
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 is chosen if nSCID=0 and 
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