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1 Introduction 
In RAN1#70bis, it is agreed that:

· EPDCCH scrambling sequence is UE-specific

The details of the scrambling sequence are to be decided in this meeting, particularly whether this scrambling sequence is based on “X” or an RNTI.  This contribution aims to further discuss this.
2 Discussion
In [1], it is noted that EPDCCH scrambling sequence is beneficial in CoMP Scenario 4 where the low power node transmission points within a macro coverage have the same Cell ID.  It was concluded in RAN1#70bis that a UE-specific EPDCCH scrambling sequence is used rather than a cell specific scrambling sequence.  This allows different transmission points with the same Cell ID to configure different scrambling sequence to their UEs thereby reducing intra-cell interference.
The scrambling sequence is initialized by cinit which could be based on the UE RNTI or a variable X.  The UE RNTI e.g. C-RNTI is assigned on a per cell basis and therefore it is possible that the same C-RNTI is assigned in two different cells.  Although it is possible that the same X value is configured in two different cells, it is easier to coordinate the variable X instead of the C-RNTI among transmission points since C-RNTI assignment already has other constraints, e.g. search space collision control.  Hence, we have a slight preference to base the EPDCCH scrambling sequence on a separate UE-specific configuration rather than the RNTI.
Proposal 1: The initialization of UE-specific EPDCCH scrambling sequence is UE-specifically configured by RRC independently of the C-RNTI.
One option could be to reuse the cinit for EPDCCH DMRS to initialize the EPDCCH scrambling sequence.  However, it is possible that two MU-MIMO UEs using different ports share the same EPDCCH DMRS scrambling sequence, and if this scrambling sequence were used for EPDCCH for both UEs, it would lead to interference.  To avoid this, the variable X for initialization of EPDCCH scrambling sequence should be configured separately from the initialisation of the DMRS scrambling sequence.
Proposal 2: The variable X for initialization of UE-sepcific EPDCCH scrambling sequence is configured independently of that used for EPDCCH DMRS.

It has also been observed that an ambiguity in EPDCCH decoding can occur if where a lower AL can be falsely detected due to repetition in a higher AL; this would also lead to errors in PUCCH resource selection.  In the legacy PDCCH, a dummy bit is added to avoid this but it leads to extra complexity in decoding the PDCCH.  AL ambiguity in EPDCCH can instead be avoided by having a different EPDCCH scrambling sequence for different ALs.  This can be achieved by making the scrambling initialisation variable X a function of the AL.  A single base value for X configured by RRC should be sufficient, with the X for each AL being derived deterministically from this base value. It would be up to the eNB to configure base values for different UEs such that collisions were avoided between the scrambling sequences used for all ALs for the different UEs. 
Proposal 3: The variable X is a function of the AL and a single RRC-configured base value.
3 Conclusions

In this contribution, we discuss the UE-specific EPDCCH scrambling sequence and we propose the following:
Proposal 1: The initialization of UE-specific EPDCCH scrambling sequence is UE-specifically configured by RRC independently of the C-RNTI.
Proposal 2: The variable X for initialization of UE-sepcific EPDCCH scrambling sequence is configured independently of that used for EPDCCH DMRS.

Proposal 3: The variable X is a function of the AL and a configured based value
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