3GPP TSG RAN WG1 Meeting #69
R1-122707
Prague, Czech Republic, 21st – 25th May 2012
Agenda Item:
7.6.3
Source: 
Hitachi Ltd.
Title:
DMRS scrambling sequence for ePDCCH
Document for:
Discussion/Decision
1.
Introduction

In RAN1#68bis, determination of DMRS scrambling sequence for ePDCCH was discussed and the discussion reached following agreement and working assumption [1].
Agreement:
· The same scrambling sequence generator is used for ePDCCH DM-RS as PDSCH DM-RS

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

In this contribution, we provide some considerations for the details of nSCID and X.
2.
Determination of DMRS scrambling sequence for ePDCCH
2.1.
Requirements of DMRS for ePDCCH
 The requirements of DMRS scrambling sequence for ePDCCH are as follows.
■Requirement for localized ePDCCH transmission

 For the localized ePDCCH transmission, if the multiple ePDCCHs for multiple UEs using different DMRS antenna ports are multiplexed within the same PRB pair, same scrambling sequence should be used for these ePDCCHs in order to ensure the orthogonality among DMRS antenna ports.

Requirement 1: In order to ensure DMRS orthogonality among multiple ePDCCHs using different antenna ports, same scrambling sequence should be used for multiple UEs for localized ePDCCH transmission.
■Requirement for disctibuted ePDCCH transmission

 In the case of distributed ePDCCH transmission, since same DMRS antenna port(s) is (are) shared by multiple ePDCCHs for multiple UEs, same scrambling sequence also should be used for these UEs.
Requirement 2: In order to share the same DMRS antenna port(s) among multiple UEs, same scrambling sequence should be used for multiple UEs for distributed ePDCCH transmission.
■Requirement for UE complexity for channel estimation and blind decoding
 Different from DMRS for PDSCH, the value of X and nSCID for ePDCCH cannot be dynamically indicated to UE via DCI signalling. Therefore, the value of X and nSCID for ePDCCH should be determined before the blind decoding. If the multiple candidate value of X and nSCID are configured for ePDCCH, UE needs to perform the channel estimation and blind decoding for multiple DMRS sequences. In that case, UE complexity significantly increases.

Requirement 3: In order to minimize UE complexity for channel estimation and blind decoding, one DMRS sequence (i.e. the value of X and nSCID) should be determined before blind decoding.
 Taking above requirements into account, we provide the consideration for the determination of the value of nSCID and X as follows.
2.2.
Consideration of nSCID for ePDCCH
 The main motivation of utilizing different nSCID for different UEs is non-orthogonal MU-MIMO within one TP. However, the benefit and reliability are not clear to introduce non-orthogonal MU-MIMO for ePDCCH. Therefore, dynamic switching of nSCID is not necessary for ePDCCH taking into account UE complexity (requirement 3). In addition, semi-static configuration of nSCID also is not needed taking into account requirement 1, 2 and eNB scheduling complexity of ePDCCH.
 Therefore, we think nSCID=0 is sufficient for ePDCCH and no signalling and configuration are required for nSCID.
Note that orthogonal MU-MIMO utilization highly depends on the details of association between antenna ports and ePDCCH transmission.

Proposal 1: nSCID=0 should be used for DMRS scrambling sequence for ePDCCH.
2.3.
Consideration of X (virtual cell ID) for ePDCCH
 One of the main motivations of introducing virtual cell ID (i.e. parameter X) for CoMP is interference randomization for shared cell ID scenario (CoMP Scenario 4), i.e. achieving cell splitting gain. For DMRS of PDSCH, this cell splitting gain can be achieved by configuration of TP-specific virtual cell ID for x(0) as shown in Figure 1. For DMRS of ePDCCH, same configuration as DMRS of PDSCH can be utilized for cell splitting gain.

 Another motivation of virtual cell ID for CoMP is inter-TP orthogonality for CoMP MU-MIMO. However, taking into account requirement 3, dynamic switching of multiple X values significantly increases UE complexity. And interference coordination of ePDCCH can be performed by frequency domain ICIC.
 Therefore, similar to the nSCID, we don’t see the strong motivation to support CoMP MU-MIMO and dynamic switching of multiple X values for ePDCCH. In order to achieve the cell splitting gain, semi-statically configured X value is sufficient and x(0) for PDSCH can be reused for this purpose as shown in Figure 1. Therefore no configuration and signalling are needed for X of ePDCCH.
Proposal 2: For the value of X for DMRS scrambling sequence for ePDCCH, x(0) for DMRS for PDSCH should be reused.
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Figure 1 Configuration of TP-specific x(0) value for CoMP Scenario 4
3.
Conclusions
In this contribution, we provide some considerations for the details of nSCID and X for DMRS sequence generation of ePDCCH. Based on the consideration we propose that:

Proposal 1: nSCID=0 should be used for DMRS scrambling sequence for ePDCCH.
Proposal 2: For the value of X for DMRS scrambling sequence for ePDCCH, x(0) for DMRS for PDSCH should be reused.
Note that orthogonal MU-MIMO utilization highly depends on the details of association between antenna ports and ePDCCH transmission.
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