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1 Introduction
In 3GPP TSG-RAN WG1 #68 the following was agreed for the DMRS as working assumption:

· 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
By this agreement each UE can be configured with at least two different seeds from which the downlink transmission can dynamically choose, which enables coordination of the DM-RS sequences across neighboring cell borders or borders of service areas of neighboring points. Complete orthogonality of DM-RS can be achieved between two different co-scheduled UEs on opposite sides of such borders. This is a generalization of the orthogonal DM-RS for MU-MIMO but the MU-MIMO operation is now performed across a cell/service area border. Obviously, the system should also be able to dynamically co-schedule two UEs with orthogonal DM-RS within the cell/service area. An illustration of such DM-RS sequence coordination is provided in Figure 1.
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Figure 1: Coordination of orthogonal DM-RS sequence for MU-MIMO across service area border using a shared 
[image: image3.wmf]init,1

c

 (green) while dynamically switching to service area specific 
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 for MU-MIMO within service area (blue or red). 

This flexibility is naturally beneficial, but should be designed carefully as to not impose unnecessary additional downlink overhead, which is also explicitly noted in the agreement: “Target of minimize the modification of any DCI formats for DM-RS sequence”.
2 Discussion
Inline with the working assumption, an easy way to support the above described way of inter-point DM-RS coordination, while still supporting dynamic switching to MU-MIMO within cell/service area, is to change the formula for the initialization of the sequence generator to
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where 
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 are two separately RRC configured parameters that each can take on all integer values  from 0 to 503 (i.e. the currently possible values for cell-ids). In case Rel-9 and 10 operation sought to be completely maintained, both 
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parameters can be configured to have the same value as the relevant 
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. Since the choice of 
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parameter is performed via the existing 
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 bit of the DL assignment, dynamic coordination of sequences across service areas of points could be achieved by letting one of the two parameters correspond to the serving point of the UE and the other parameter to carry the value used by coordination candidate UEs close to a neighboring service area border but served by another point.
Proposal

· There are two values of X, X0 and X1, corresponding to N=2 in the working assumption

· There is no change to the DCI format for dynamically selecting between X0 and X1
· X is determined from the already dynamically signaled parameter 
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Note also the special case when the transmission rank is larger than 2, in which 
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is not signaled, but specified to be identical to 0. Hence, the above method only provides dynamic selection of the seed for low rank transmissions, but that is according to the same principles that has been selected for MU-MIMO in Rel-9.
3 Conclusions

Herein, we propose how to specify the remaining details of the DMRS sequence initialization. The proposed method, is fully inline with the working assumption, and achieves the targeted dynamic coordination of DMRS orthogonality, without any modifications to the DCI format.
Proposal

· There are two values of X, X0 and X1, corresponding to N=2 in the working assumption

· There is no change to the DCI format for dynamically selecting between X0 and X1
· X is determined from the already dynamically signaled parameter 
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