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1. Introduction

At RAN1 #68bis, it was agreed that the same reference signal sequence scrambling generator as for PDSCH is adopted for ePDCCH DMRS as well and a working assumption was taken that 

· The scrambling sequence generator of DMRS for ePDCCH on ports 7~10 is initialized by
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where the details of nSCID and X is FFS. This contribution addresses some remaining open issues. 
2. Configuration of DMRS scrambling

A working assumption was taken at WG1#66bis that the enhanced control channel should be able to achieve spatial reuse of the control channel resource. The target scenario is the shared cell where area splitting gains and thus higher control channel capacity can be achieved by reusing the same ePDCCH resource in multiple transmission points (TP) in the same cell. 

To have an increased protection against interference in the channel estimation for the ePDCCH in the spatial reuse case, it is important that the DMRS transmitted from different TP use different reference signal sequences. We therefore propose that the scrambling initialization can be UE specifically configured similar to what is already agreed to Rel.11 PDSCH DMRS. Even if a UE specifically configured scrambling is possible, UEs that are served by the same TP will likely be configured the same scrambling sequence to achieve orthogonality between the used antenna ports used by the same TP. 

A straightforward solution would be to let X be a single value configured by UE-specific RRC signaling and set nSCID=0 in the formula for 
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. This allows for a semi-static configuration of the DMRS scrambling which is sufficient for control information transmission. The fast dynamic switching which is possible for the PDSCH DMRS by the parameter nSCID in the DCI is obviously not possible by L1 signaling,  However, blind decoding [1] of multiple scrambling hypotheses or assigning different sequences to different PRB pairs [2] has been suggested to achieve dynamic switching. 

Furthermore, in RAN1#70, it was agreed to introduce ePDCCH sets of PRB pairs and to allow that sets can be configured to be overlapping. When sets are overlapping, there will be collision between transmitted and overlapping DCI messages belonging to different sets; however, MU-MIMO transmission of DCI messages with non-orthogonal reference signals is possible if the overlapping sets use different DMRS scrambling sequences and hence, each ePDCCH set should be independently configured with a value X. This also allow for dynamic point selection for ePDCCH transmissions. 

In a way forward [3] submitted to RAN1 #70, it was suggested to reuse one of the scrambling initializations used for PDSCH. It is unclear what the benefit of this would be except for reduced signaling overhead over RRC although this reduction would be insignificant. The drawback is clearly loss of flexibility from the network side to configure the system as there may be shared cell scenarios where it is beneficial to have independent scrambling configuration for PDSCH and ePDCCH DMRS to allow for cell splitting gains. 

3. Conclusion

Based on the discussion in this short contribution, we propose the following:

Proposal: A scrambling initialization X for DMRS reference sequences is used where nSCID=0 and where X is configured by UE specific RRC signaling per ePDCCH set.
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