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1. Introduction

RAN1#66bis provides some progress on downlink DMRS design below CoMP WI as following [1]:
Working assumption:

· Same DMRS sequence generator as in Rel-10 is used.
· A UE can be semi-statically configured in a UE-specific manner, which initialization values for DMRS scrambling generator are available for dynamic selection.
· Initialization values can be configured to correspond to Rel-10 DMRS. 

· FFS: Introduction of additional orthogonality for DMRS

This document discusses DMRS sequence design further.
2. Discussion on DMRS sequence
As shown in our previous document to RAN1#65 [2], we also see the benefit to use larger DMRS freedom in terms of sequence generation, in particular for CoMP scenario 4. 
Based on working assumption as listed in introduction section, we would discuss DMRS sequence further particularly following topics.
a) Discussion for local orthogonality
Local orthogonality, i.e., DMRS orthogonality between UEs belong to different cell potentially improve performance [3][4]. Agreed working assumption would support this functionality. Basically such orthogonality is utilized on geographically localized area, then it requires to update DMRS sequence depending on UE’s position.
b) Equation for DMRS sequence initialization
As suggested in [5][6], UE-ID based sequence initialization would be considered. Potentially, local orthogonality supporting initialization value and UE-ID based initialization value could be utilized mutually exclusive manner, for example, single point MU for the former one and SU-JT for the latter. As suggested in [3], cell-ID values > 504 for geographically localized area would be considered to avoid overlap with ones for normal cell.
c) Signalling mechanism for initialization value
Already existing parameters as UE-specifically configured ones would be associated to DMRS sequence initialization potentially, for example, 
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, CSI-RS configuration (as of Table 6.10.5.2-1 in TS36.211), and so on. Additional 16 bits for this sequence initialization purpose would be considered as well. If CSI-RS configuration is associated to DMRS sequence initialization, it would be beneficial for DPS or CS/CB to obtain local orthogonality and/or randomization between points. On the other hand beamforming effect for coherent JT on DMRS would not be available. Another possibility is to utilize port and 
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 indication as of DCI format 2C. One or more combination of port and 
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 would be associated to DMRS sequence initialization, which would be appropriate particularly for coherent JT.
In order to support both i) larger number of sequences per cell and ii) local orthogonality, we propose 
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 is given with values provided by higher layer 
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Assuming DCI format 2C (or its equivalent one) is applied to CoMP operation, the similar way of 
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 indication can be possible. Three bits including indication for the allocated number of layers can be used. The number of combinations for the above parameters should be limited to small. Therefore, 
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 and 
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 are used if indicated 
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 is 0, while 
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 are used if indicated 
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 is 1. An example equation is shown below:
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For orthogonal operation, either 
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 or 
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 can be identical to 
[image: image19.wmf]cell

ID

N

if that kind of operation is restricted within RRC connected cell ID. Regarding local orthogonality other than that in RRC connected cell ID, as specific number for geographically localized area, either 
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 can be the one commonly used for the cells within the area, that could be the value outside the whole Cell ID set (>504). In these local orthogonality cases, 
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 or 
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 should be common among local orthogonality UEs.

For the usage of the same DMRS sequence in spite of the change of transmission cell change like DPS, 
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 and 
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 could be same as C-RNTI. 
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 could be common among concerned cells for this UE. Then, transparent operation for UE is possible.
3. Conclusion
In this document, DMRS sequence design is discussed. Our view is that it is necessary to support both UE-ID based sequence and local orthogonality. We propose DMRS sequence is given with following equation and 
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are provided by the higher layers.
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