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1. Introduction

In RAN1 #66bis meeting, the following working assumptions for DMRS in CoMP are reached:

· 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

The link level and system level evaluation results were separately given in [1][2] to compare the performances between orthogonal DMRS and quasi-orthogonal DMRS.  In this contribution，we further compared the advantage and disadvantage of different initialization schemes and give our preference.

2. DMRS sequence initialization

It was agreed in RAN1 #66b to reuse R10 DMRS sequence generator for DMRS in CoMP with UE-specific configurable initialization parameters. Besides, it lacks any motivations to design new DMRS pattern, and it is also desirable to have no new DCI format (e.g., extra DCI bits) for DMRS configuration in order to avoid higher implementation complexity and more standard efforts. 

Proposal 1: The DMRS pattern defined in R10 should be reused for DMRS in CoMP. The DMRS configuration for CoMP should strive not to change the DCI length specified in Rel-10. 

Under the proposal 1, it is known on the other hand that DMRS initialization defined in R10 has limitations not only on interference randomization in CoMP scenario 4 (Figure1), but also on backward compatibility in case of MU JT or MU DPS in scenario 1/2/3 (Figure2).
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         Figure 1: Limitation for Rel-10 DMRS initialization in scenario4
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  Figure 2: Limitation for Rel-10 DMRS initialization in scenario1/2/3

The enhancement of DMRS initialization discussed within R11 scope mainly focuses on following alternatives [3]~[19]:

Alternative-1:   
[image: image3.wmf](

)

(

)

16

inits

/21212

cell

ID

cnNX

=+×+×+

êú

ëû

 
Alternative-2:   
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Alternative-3:   
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For alternative-1, the enhancement for DMRS initialization is based on the term
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, where 
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 is either fixed to UE’s RNTI, or configured as function of TP identification. To set X to RNTI can achieve DMRS interference randomization in CoMP scenario-4, but may limit the dynamic MU pairing with orthogonal DMRS. Regardless of value of X, alternative-1 has some limitations on MU JT or MU DPS in CoMP scenario-1/2/3, where the values of 
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 for all TPs are sure to be different from each other. 
For alternative-2, the enhancement for DMRS initialization is based on the high layer configurable UE-specific parameter
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, alternative-2 can achieve both interference randomization in scenario-4 and MU-pairing with orthogonal DMRS in scenario-1/2/3. In addition, with dynamic selection of 
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 from a set of semi-statically configured values, which is a similar feature in alternative-3, the support to the orthogonal DMRS for MU paring can be achieved in a more flexible way.  
Similar to alternative-2, alternative-3 can achieve enhancements for both scenario-4 and scenario-1/2/3. Because the 
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only have two choices, the initialization values of X and Y must be bundled in high-layer configuration, i.e. 
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. In order to support dynamic MU paring with legacy UE, one of the above two parameter bundles must be backward compatible to what is defined in R10, e.g. 
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 or 1. Although with two  configurable parameters, 
[image: image17.wmf]SCID

n

X

 and 
[image: image18.wmf]SCID

n

Y

, alternative-3 can offer more combinations for purpose of interference randomization than alternative-2, we don’t see much motivations or special scenarios that requires a more flexible 
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 can have almost 512 different choices which is sufficient for purpose of interference randomization. With 
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, there would be no fundamental difference between alternative-2 and alternative-3.   
Proposal 2: The DMRS sequence initialization in R11 CoMP includes the substitution of 
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in R10-defined 
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 with a UE-specific configurable parameter
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Proposal 3: Dynamic selection on value of  
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 from multiple semi-static configured numbers, which include
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, should be supported.

In alternative 1, if parameter X should be configured as TP identification, multiple TPs in the same cell (with the same cell-ID) may have the inter-TP interference cross-correlation property to be the same from subframe to subframe. The potential differences between TPs on DMRS precoding and starting RB index in DMRS sequence mapping cannot guarantee to completely avoid the same interference cross-correlation from subframe to subframe. The best solution seems to apply the same principle that Rel-8 adopted for the similar issue --- to multiply the transmitter identity parameter (cell-ID in Rel-8, and cell-ID plus TP-ID in alternative 1) in 
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 with the function of subframe index.  That is:

Modified alternative 1: 
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Such problem of constant cross-correlation of interference is less severe for alternatives 2 and 3, due to the capability of dynamic change of 
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Proposal 4: If TP ID should be contained in lower significant 16 bits of 
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, it should multiply with 
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3. Conclusion

In this contribution, we propose that:

Proposal 1: The DMRS pattern defined in R10 should be reused for DMRS in CoMP. The new DMRS configuration should strive not to change the DCI length specified in Rel-10. 

Proposal 2: The DMRS sequence initialization in R11 CoMP includes the substitution of 
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 with a UE-specific configurable parameter
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Proposal3: Dynamic selection on value of  
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 from multiple semi-static configured numbers, which include
[image: image39.wmf]cell

ID

N

, should be supported.
Proposal 4: If TP ID should be contained in lower significant 16 bits of 
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