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1. Introduction

RAN1#68 has much progress on DMRS sequence design [1], consensus reached to have following working assumption:
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
This document discusses further details on DMRS sequence design.
2. Discussion on DMRS sequence
Dynamic selection for X
During RAN1#68 meeting, for dynamic selection for X, following two alternatives are indicated:

Alt.1: dynamic signaling with additional bits of DCI format
Alt.2: tied to current parameter, e.g., nSCID
As noted on the chairman’s note, minimize the modification of any DCI formats for DM-RS sequence is preferable, therefore Alt.1 has drawback with this concern. On the other hand, Alt.2 needs no additional bits. A restriction of Alt.2 is small number of hypotheses for X, i.e. 2. In our view this is sufficient, for example, one value for closest node and the other for macro cell would work well in the coordinated area of one macro cell for both SU/MU-MIMO operation. In addition, envisioned MU-MIMO decoder for Rel.9/10 functionality (as MMSE option 2 in [3]) is blind power detection for another DMRS port which composed of length-2 OCC and available 2 scrambling sequences. If the number of hypotheses increased, complexity for such decoder would increase linearly even with assumption that blind detection is carried out only for the configured hypotheses. So, our proposal is dynamic selection for X should be tied to nSCID. Then following equation would be applied for sequence generation:
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Value range of x(n)
As suggested in [4], configured parameter x(n) > 503 is beneficial to avoid overlap with ones for normal cell then it is worth to consider. One example is that network commonly allocates such value for a coordinated area and another value for each node between 0 to 503, then each UE has one value for coordinated area and the other for closest node (pico or macro). Ideally up to the one with 10-bit i.e. 1023 would be useful but we can live just up to 511 in order to reduce the modification. Then 8 sequences compared to normal cell operation is obtained. This kind of configuration enables less frequent RRC reconfiguration even with changes of UE position.
3. Conclusion
In this document, further details on DMRS sequence design are discussed. We propose followings:
· Dynamic selection for X should be tied to nSCID;
· Equation for sequence generation: 
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· Value range of x(n) would be extended to 0 to 511.
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