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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
 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 values of X and nSCID are configured for ePDCCH, UE needs to perform the channel estimation and blind decoding/detection for multiple DMRS scrambling sequences. In that case, UE complexity significantly increases.

 Taking UE complexity into account, we provide the considerations for the determination of the value of nSCID and X as follows.
2.1.
Consideration of nSCID for ePDCCH
 According to the following agreement of antenna port association in RAN1#69[2],
· In localized allocation, each eCCE index is associated by specification with one antenna port 

· In case a DCI message uses multiple eCCEs in the PRB pair, one AP per PRB pair is selected among the associated APs and used for ePDCCH demodulation
· FFS whether the selection is according to the C-RNTI or another UE-specific configuration based rule.
MU-MIMO using orthogonal antenna ports can be utilized in case that aggregation level is larger than 1. In addition to this, dynamic or semi-static switching of nSCID would provide additional ePDCCH multiplexing capacity by MU-MIMO using non-orthogonal DMRS sequences.
 However, the benefit and reliability are not clear. The gain of MU-MIMO using non-orthogonal DMRS sequences for ePDCCH should be carefully investigated taking into account the UE complexity, eNB complexity and specification impacts.
 When we consider Rel-11 timeframe, we think nSCID=0 is sufficient for DMRS for ePDCCH and no signalling and configuration are required for nSCID.
Proposal 1: nSCID=0 should be used for DMRS scrambling sequence for ePDCCH.
2.2.
Consideration of X (virtual cell ID) for ePDCCH
 One of the main motivations for 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 for PDSCH, this cell splitting gain can be achieved by configuration of TP-specific virtual cell ID for x(0) as shown in Figure 1 [3]. For DMRS for ePDCCH, same configuration as DMRS for PDSCH (i.e. same value of x(0)) can be reused in order to achieve cell splitting gain.

 Another motivation of virtual cell ID for CoMP is inter-TP orthogonality by dynamic switching of virtual cell IDs. However, dynamic switching and blind detection of multiple X values significantly increases UE complexity. Even in the case of only one value of X for ePDCCH, interference coordination among TPs can be performed by frequency domain ICIC or dynamic point blanking. Therefore, we think one value of X is sufficient for ePDCCH.
 Regarding semi-static configuration of X, we can’t find strong necessity to introduce independent configuration of X between localized transmission and distributed transmission [4], and between different PRB pairs [5].
 As for the relationship of X between ePDCCH and PDSCH, our understanding is that introducing independent configuration means there is a strong necessity to utilize different values of X for ePDCCH and PDSCH, in other words, there is a significant problem to utilize common value of X. However, we don’t see the necessity and problem. Therefore, in order to avoid unnecessary RRC signalling, we think it is not necessary to introduce independent configuration of X between ePDCCH and PDSCH.
 From above consideration, if x(0) and x(1) are configured for DMRS of PDSCH, x(0) can be reused for ePDCCH by configuring TP-specific virtual cell ID for x(0), as proposed in [6]. Otherwise, physical cell ID of serving cell (i.e. Rel-10 DMRS sequence) can be used for X of DMRS for ePDCCH.
 Therefore no configuration and signalling are needed for X of DMRS for ePDCCH.
Proposal 2: For the value of X for DMRS scrambling sequence of ePDCCH, if x(0) and x(1) are configured for DMRS for PDSCH, x(0) should be reused for DMRS for ePDCCH. Otherwise physical cell ID of serving cell should be used.
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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 scrambling 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 of ePDCCH, if x(0) and x(1) are configured for DMRS for PDSCH, x(0) should be reused for DMRS for ePDCCH. Otherwise physical cell ID of serving cell should be used.
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