3GPP TSG RAN WG1 Meeting #70bis
R1-124208
San Diego, 8th – 12th October 2012
Source:               ZTE

Title:                    Discussion on DMRS scrambling sequence for enhanced PDCCH
Agenda item:      7.5.6
Document for:    Discussion and Decision

1. Introduction

This contribution shows our viewpoints on ePDCCH DMRS, based on following agreement and working assumption reached in previous RAN1 meetings:

Agreement:
· The same scrambling sequence generator is used for ePDCCH DM-RS as PDSCH DMRS
Working assumption:

· The scrambling sequence generator of DMRS for ePDCCH on ports 7~10 is initialized by 
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- Details of nSCID and X is FFS
2. DMRS scrambling sequence
It is well recognized in study of DMRS sequence initialization for PDSCH that the motivation to have UE-specific dynamic selection of initialization seed X from two UE-specific candidates is the better support of switching between DMRS orthogonality and interference randomization. The same motivation still exists in the design of ePDCCH DMRS, due to following facts:

· ePDCCH DMRS and PDSCH DMRS have the same sequence generator, the same allocated RE sets and the same DMRS port construction. The orthogonality/quasi-orthogonality issue involving with ePDCCH DMRS can be just the same as the one with PDSCH DMRS. 

· The robustness of ePDCCH transmission is more essential than that of PDSCH. What is more, in the NCT where no legacy PDCCH is transmitted, the number of ePDCCH transmissions could be comparable to or even more than number of PDSCH transmissions. So it should be carefully studied to port good features of PDSCH DMRS into ePDCCH DMRS design.

· ePDCCH does not support high rank transmission, which means it should have better chance than PDSCH to meet the condition for DMRS orthogonality with another ePDCCH or low rank PDSCH. 

So, the ePDCCH DMRS design should follow the enhancement principle of PDSCH DMRS. The first step is to replace the cell-ID in DMRS sequence initialization with the parameter that is UE-specifically configurable. 
Proposal 1: UE-specific configuration of value of parameter X in ePDCCH DMRS scrambling sequence initialization should be supported.
Different from PDSCH DMRS sequence initialization, for which the parameter nSCID is provided by accompanied DCI scheduling message, ePDCCH DMRS has no information source providing nSCID value. Therefore, it is straightforward to assign nSCID to a fixed value. 

Proposal 2: The value of nSCID in equation of cinit is fixed to 0 or 1 by specification.
With nSCID fixed, the only way to support dynamic switching of sequence initialization state cinit is to have multiple candidate values of parameter X. Such dynamic switching can be handled by UE based on either blind detection or certain implicit scheduling knowledge, depending on whether ePDCCH is allocated within full PRB pair or not.  

ePDCCH occupying full PRB pair

When ePDCCH occupies full PRB pair, the additional blind detection complexity caused by dynamic selection between two X candidates can be controlled not too large. The principle is to introduce two candidate values and therefore the blind detection just for a subset of ePDCCH candidates in the search space [9]. This subset contains the ePDCCH candidates occupying the full PRB pair. 
ePDCCH not occupying full PRB pair

It is generally true that the smaller the single ePDCCH allocation size, the more ePDCCH candidates in search space for blind detection. When ePDCCH does not occupy full PRB pair, the total number of blind detections with two X candidates could be quite large. So we do not recommend supporting dynamic detection between two candidate values of X whenever ePDCCH does not occupy full PRB pair. One solution in this case is to associate the candidate value of X to CDM group of DMRS, i.e., one value of X associates with ports {7,8} and another associate with ports {9,10}. This solution can be applied at least to localized ePDCCH set. 
Proposal 3: Two candidate values for X, x(0) and x(1), should be supported, and the selection between the two candidates is as following: 
· If ePDCCH occupies the full PRB pair, dynamic selection between X=x(0) and X=x(1) is applied, and UE performs blind detection against both X=x(0) and X=x(1).
· If ePDCCH does not occupy the full PRB pair, the selection between X=x(0) and X=x(1) is function of either DMRS CDM group index or ePDCCH resource element (e.g. eCCE) index. 
Here we assume that, if one DCI message occupies two or more PRB pairs, these PRB pairs are either all fully occupied or all non-fully occupied. In addition, it should be noted that, the DMRS orthogonality should be supported regardless whether the paring ePDCCH DMRS occupying the full PRB pair or not, such as the examples shown in appendix. 
3. Conclusions
This contribution proposes that:
Proposal 1: UE-specific configuration of parameter X in ePDCCH DMRS scrambling sequence initialization should be supported.
Proposal 2:  The value of nSCID in equation of cinit is fixed to 0 or 1 by specification.
Proposal 3: Two candidate values for X, x(0) and x(1), should be supported, and the selection between the two candidates is as following: 
· If ePDCCH occupies the full PRB pair, dynamic selection between X=x(0) and X=x(1) is applied, and UE performs blind detection against both X=x(0) and X=x(1).

· If ePDCCH does not occupy the full PRB pair, the selection between X=x(0) and X=x(1) is function of either DMRS CDM group index or ePDCCH resource element (e.g. eCCE) index. 
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Appendix. Examples of ePDCCH DMRS orthogonality pairing
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