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1
Introduction
In RAN#70bis, it was agreed that UE-specific scrambling sequence is supported for EPDCCH data. In this contribution, we discuss how to design the UE-specific scrambling sequence for EPDCCH data.
2
Discussion
For legacy PDCCH, the coded bits b(i) is scrambled with a cell-specific sequence prior to modulation, resulting in a block of scrambled bits according to
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where the scrambling sequence 
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 at the start of each subframe. 

In RAN1#70bis, it was agreed that for EPDCCH DM-RS scrambling sequence generation, it is initialized based on
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where X is UE-specifically configured on a per set basis, and nSCID=2.

In addition, for EPDCCH data, UE-specific scrambling sequence is supported as well, with two possible alternatives:
· Alt 1: C-RNTI based, e.g., as in [1], the scrambling sequence can be initialized as:
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· Alt 2: virtual cell ID based, e.g.,
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It is noted that since the 16-bit CRC of a control channel transmission is always scrambled by a UE-specific C-RNTI, the coded bits already contains C-RNTI in a randomized manner (as shown below), any additional UE-specific scrambling based on C-RNTI is more of a duplicate and is, strictly speaking, not necessary. 
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Figure 1 After TBCC, the coded bits already contains UE-specific C-RNTI in a randomized manner
On the other hand, in Alt 2, the UE-specifically configured X provides additional UE-specific scrambling, and the value of X is independent of the UE-specific C-RNTI. In addition, with Alt 2, it is possible to have set-specific scrambling, which is not possible with Alt 1. 
Therefore, we propose to adopt Alt 2 for UE-specific scrambling sequence initialization for EPDCCH data.
3
Conclusions 

In this contribution, we discussed how to initialize the UE-specific scrambling sequence for EPDCCH data, and propose to adopt virtual cell ID based initiation, i.e., 
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where X is the same as the one used for EPDCCH DM-RS scrambling sequence initialization, configured on a per set basis.
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