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1. Introduction

Discussion on DMRS-based CoMP resulted in the following working assumptions in RAN1#66bis:
· 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
In this contribution we present our views on DMRS configuration for DL CoMP, with focus on the sequence initialization and the configuration aspects. 
2. DMRS configuration
2.1. Overview of Rel.9/10 DMRS sequences
For any of the antenna ports
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The PS sequence generator shall be initialised with 
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 at the start of each subframe, where for antenna ports 7 and 8 
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can be 0 or 1 and is dynamically signalled in DCI 2B/2C.  The introduction of 
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 is to support MU-MIMO pairing with non-orthogonal DMRS antenna ports, e.g. when spatial channel separation of two UEs is sufficiently good so that inter-user interference can be effectively handled even without orthogonal DMRS. 
2.2. DMRS Scrambling 
In Rel.10 the DMRS sequence is artificially linked to the cell-ID. For CoMP Scenario 3/4, this mechanism is quite restrictive as the cell-ID configurations may be same or different across multiple LPNS. This leads to the question whether cell-ID-based initialization for DMRS is truly necessary. Even in Rel.10, it should be noted that 
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 is really a nominal DMRS sequence initialization seed but does not have to tie to the physical cell-ID at all. Hence, a straightforward and quick remedy to this problem is replace 
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 by a higher-layer configured initialization seed 
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 and re-use the initialization equation as 
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This provides sufficiently flexible DMRS support for MU-MIMO in CoMP context. Hence: 
· 
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 semi-statically configures a subset of two initialization seeds, corresponding to 
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= 0 and 1. 
· The exact DMRS scrambling seed is further determined by 
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 in the dynamic signalling. 
We believe no other additional initialization parameters are necessary.
· It is not necessary to further include UE-ID in the initialization seed. If included, an UE-ID can be combined with 
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 and thus essentially becomes another composite seed 
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. The mechanism in (2) already supports this case. 
· An additional TP-specific initialization seed on top of 
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 is not necessary.  Similarly, it can be combined with 
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 as a composite seed and thus is supported in Eqn. (2).
· Although CoMP TP may switch subframe-by-subframe (e.g. DPS or JT), this does not mean that the DMRS sequence initialization has to change dynamically. Regardless of which TP is used in PDSCH transmission, they should always use the common DMRS sequence that is semi-statically initialized by 
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. Hence, CoMP transmission point switching/adaptation is UE-transparent and requires no explicit DL signalling. 
2.3. Dimension of MU-MIMO 

Rel.10 MU-MIMO design was primarily based on macro deployment where user mobility and real-time data service demands vary significantly across users. As a result Rel.10 MU-MIMO is limited to four layer multiplexing through two orthogonal DMRS ports (7/8) and two non-orthogonal scrambling sequences (
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 = 0/1).  In Rel.11, the number of layers that could be multiplexed in MU-MIMO could be increased, especially in scenarios where CoMP with distributed RRH sees promising application. For example in densely populated areas such as shopping malls and sports events, a large number of low-mobility users are available so that the number of layers multiplexed in MU-MIMO could be increased beyond four. The low-power nature of distributed antennas also provides another degree of spatial decoupling so that multiplexing of more layers becomes possible. Therefore, it is worthwhile to further study MU-MIMO multiplexing capability enhancement, e.g. by extending  
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 bitwidth or extending the layer to DMRS ports mapping flexibility. 

3. Conclusions
In this contribution we presented our views on DMRS for Rel.1l DL CoMP. Based on the discussion our views are summarized below:
· Re-use the Rel.10 DMRS sequence initialization equation, by replacing 
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 with a higher-layer configured DMRS-initialization seed 
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· Consider extending the bitwidth of  
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 and/or the flexibility of layer to DMRS ports mapping for enhanced MU-MIMO multiplexing. 
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