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1
Introduction
In Rel-11, enhanced physical downlink control channel (EPDCCH) is introduced. In RAN1#67, DM-RS based EPDCCH was agreed. In this contribution, we share our views on the remaining issues for the scrambling sequence generator of DM-RS for EPDCCH.
2
Discussion
In Rel-11, in order to provide more efficient CoMP operation, DM-RS for PDSCH can be configured to utilize one of two virtual cell IDs for the scrambling sequence generation. The indication of which virtual cell ID in use for PDSCH DM-RS for a UE is dynamic via the one-bit scrambling ID in DCI format 2C. 

In RAN1#68bis, the following was agreed for EPDCCH:

· The same scrambling sequence generator is used for EPDCCH DM-RS as PDSCH DM-RS
· 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
For nSCID, as discussed in [1], no control channel optimization should be targeted for MU-MIMO in Rel-11. As a result, nSCID should be fixed at zero.
For the value of X, three design alternatives are possible:

· Alt 1: X = PCI

· Alt 2: X = one configured virtual cell ID

· Alt 3: X = one of the two configured cell IDs
One major motivation for Alt 2 and Alt 3 is for improved cell offloading and load balancing. For instance, an EPDCCH intended for a UE associated with cell 1 (where PDCCH is transmitted for the UE) can be transmitted from cell 2. Alt 2 and Alt 3 would facilitate such a transmission by using configuring X to be the PCI of cell 2 for EPDCCH DM-RS scrambling sequence initialization. However, it is noted that such a transmission can also be done by using the PCI of cell 1 for EPDCCH DM-RS scrambling sequence as well, in a transparent manner to the UE. As a result, such a motivation may not justify the need for introducing one or more virtual cell IDs as in Alt 2 and Alt 3. 
On the other hand, if Alt 2 or Alt 3 is introduced, additional complexity is inevitable. In particular, if two virtual cell IDs are configured for EPDCCH for a UE, additional number of blind decodes will be necessary if each decoding candidate is associated with two virtual cell IDs for EPDCCH. It is noted it is possible to maintain the same maximum number of blind decodes when two virtual cell IDs for EPDCCH are configured, e.g.
· By associating each decoding candidate of EPDCCH with one particular virtual cell ID, or,

· By associating each EPDCCH set with one particular virtual cell ID, or,

· By associating each PRB pair with one particular virtual cell ID, etc.

Regardless, detailed rules have to be defined or signalled to not increase the maximum number of blind decodes if two virtual cell IDs are configured for EPDCCH for a UE. 
In summary, we propose:
· Proposal: For EPDCCH DM-RS scrambling sequence initialization, nSCID = 0 and X = PCI.
3
Conclusions 

In this contribution, we discussed some remaining issues for DM-RS scrambling sequence initialization for EPDCCH and propose that:
· For EPDCCH DM-RS scrambling sequence initialization, nSCID = 0 and X = PCI.
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