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1 Introduction 
At RAN1 #68bis, some agreements and a working assumption were made upon the scrambling sequence design as below: 
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

Due to time limitation, this topic was not treated at RAN 1 #69 and #70 so no agreement was reached in the end. In this contribution, we give our proposal on this issue. The antenna port association is discussed in our companion paper [1].

2 Discussions
It has been agreed that rank-2 SU-MIMO is not supported for a single blind decoding attempt. However, MU-MIMO as an effective and user-transparent way to improve the spectrum efficiency of EPDCCH should be considered. In general, there are two possible ways to configure the DMRS for the EPDCCH MU-MIMO transmission:

· Orthogonal DMRS using different antenna port (e.g., AP7 and 8);

· Non-orthogonal DMRS initialized with different scrambling sequence

These two ways could also be jointly used to allow multiple EPDCCHs to be co-scheduled within one cell on the same time-frequency resources.
Orthogonal DMRS cannot be always available for EPDCCH MU-MIMO transmission as only 4 APs (i.e., AP 7/8/9/10) are supported by EPDCCH for normal CP, and  only 2 APs (i.e., AP7/8) in extended CP. In this case, non-orthogonal DMRS initialized with different scrambling sequences would be the only choice for the EPDCCH MU-MIMO transmission. 
In PDSCH, nSCID in the formula for Cinit is used to provide quasi-orthogonal DMRS sequences for MU-MIMO operation in one cell/TP, whereas the X value is targeted for the interference randomization to achieve splitting gains for the shared cell CoMP. For EPDCCH MU-MIMO, dynamic configuration (thus the blind detection of the scrambling sequence) is not a good choice as the total number of blind decodes has been agreed to not be increased compared to Rel-10. Therefore, a straightforward way to provide different DMRS scrambling sequences would be to use RRC signalling to configure one or both of the parameters. This allows for the semi-static configuration of the DMRS scrambling sequence. 
Since both X and Cinit can be used to create quasi-orthogonal sequences, it would be sufficient to have X configurable and set nSCID to a fixed value. A default value needs to defined for X considering the use of the standalone EPDCCH in Rel-12. It is also recommended to have X for EPDCCH independently configured from that for PDSCH.
Examples for the MU-MIMO/CoMP transmission of EPDCCH are shown in Figure 1.
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Figure 1, Examples of MU-MIMO/CoMP transmission of EPDCCH
Proposal : The X is configurable by UE-specific RRC signaling and nSCID = 0. 
3 Conclusions

The DMRS scrambling sequence configuration for EPDCCH is discussed in this contribution.  The following proposal is made:

Proposal: The X is configurable by UE-specific RRC signaling and nSCID = 0.
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