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1. Introduction

At the RAN1 #68bis meeting on Jeju Island, South Korea, the following agreements and working assumptions were made:
· 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)} which are UE-specifically configured by RRC signalling.  

· 
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is reused for dynamic selection of x(0) or x(1) only for rank 1 and 2

· Note that 
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equals to 0 for the rank larger than 2

· Further study is not precluded for the dynamic selection of x(0) or x(1)
Additional agreements and working assumptions were made during the meeting regarding a new enhanced control channel design for Rel. 11:

· The same scrambling sequence generator is used for ePDCCH DM-RS as PDSCH DM-RS
· The scrambling sequence generator of DMRS for ePDCCH on ports 7~10 is initialized by
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· Details of 
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and X is FFS

In this contribution we address our preferences regarding some of the open issues. 
2. Scrambling sequence initialization of DMRS for ePDCCH
When comparing above agreements and assumptions on UE-specific reference signals to be supported in Rel. 11 for transmission of PDSCH and ePDCCH, it stands out that at least for the main bullet items they coincide. This is, of course, not by chance but design. The question arises if such a harmonization is generally desirable or if eventually the different nature of the two channels demands for different design choices. 
The remaining open issues concern the initialization of the DMRS scrambling sequence at the start of each sub-frame. In particular, it has to be decided if X and 
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are semi-statically configured by higher layers, cell-specific or UE-specific, and, if dynamically determined, how many choices there should be for 
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and X. Since for a single blind decoding attempt of the enhanced control channel SU-MIMO with rank r>1 is not supported, we restrict our discussion in the sequel to r = 1.

For Release 11 DL CoMP, the working assumption is that X is dynamically chosen from {x(0), x(1)}, that X is UE-specific, and that 
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is reused for the dynamic selection of x(0) or x(1). Accordingly, one choice for the enhanced control channel is to allow a dynamic initialization of the DMRS scrambling sequence at the eNodeB. In that case, since the UE would not be aware of the employed initialization a priori, the parameters of the initialization, viz., 
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and/or X, would need to be signalled to the UE in the legacy control channel or, alternatively, the UE would need to blindly detect them, both of which are undesirable by reason of efficiency, overhead, and likelihood of error. 

Proposal:
For each blind decoding attempt, a single X and 
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are known to the UE through specification or higher-layer configuration and the blind decoding attempt can be performed by the UE without first decoding the legacy PDCCH in the same sub-frame.
To paraphrase our proposal, a UE can be configured with several X but for each blind decoding attempt only one X is applicable. For instance, the network could configure different X for localized and distributed transmission of downlink control information in the UE-specific search space of the enhanced control channel or, if a common search space will be defined for the ePDCCH, the scrambling sequence initialization could be different for the UE-specific and the common search space. Either way, the UE knows which initialization parameters to use when blindly decoding an ePDCCH candidate. So while the eNodeB may configure several X and/or 
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for a UE, they are never dynamically signalled nor does the UE need to perform several blind decoding attempts for the same ePDCCH candidate to try different initializations.
Proposal:
If X is not fixed by specification, different X can be configured for localized and distributed transmission. 

To control the RRC signalling overhead default values could be defined necessitating RRC re-configurations only when the default value needs to be changed. For example, if a common search space was defined, it could always be tied to the physical cell ID unless a different X is configured by higher layers. This could be useful in CoMP scenario 4 where a number of remote radio heads share the same cell ID and different common search spaces could be configured for different UEs. Similarly, a UE could assume the same X for localized and distributed transmissions unless different X are semi-statically configured. 
As for 
[image: image10.wmf]SCID

n

it could either always be set to a fixed value, preferably zero, or be tied to X, i.e., X and 
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are always configured together. Alluding to the above, whenever X is configurable (localized, distributed, UE-specific, common search space), it has to be tied to a corresponding value for 
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in the RRC re-configuration message. However, the benefits of the latter are not clear to us when neither X nor 
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can be dynamically adapted since different X already result in non-orthogonal scrambling sequences. 
Proposal:
For the enhanced control channel, 
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is always set to zero.

It is our view that such a system design provides the best trade-off between flexibility and overhead. The same X can be assigned to multiple UEs in a transparent manner including the possibility of the Release 10 design where X equals the physical cell ID. Yet most of the benefits that motivated the Release 11 DMRS design are retained. A dynamic adaptation of the initialization as in the DL CoMP work item, however, seems not necessary for ePDCCH. 
3. Conclusion
· For each blind decoding attempt, a single X and 
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are known to the UE through higher-layer configuration and the blind decoding attempt can be performed by the UE without first decoding the legacy PDCCH in the same sub-frame.
· Different X can be configured for localized and distributed transmission. If a common search space is supported, a different X is configured for blind decoding attempts of ePDCCH candidates in the common search space.

· For the enhanced control channel, 
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is always set to zero.
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