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1 
Introduction
During RAN1#68bis [1], the issue of DM-RS has been further discussed and the following decisions have been made related to the scrambling sequences for ePDCCH
Agreement:
· The same scrambling sequence generator is used for ePDCCH DM-RS as PDSCH DM-RS
With the additional taken 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

In this contribution, we mainly focus on the remaining issues (which are for further studies) – namely the nSCID and X in the ePDCCH scrambling sequence definition.
2 
DM-RS Scrambling sequence initialisation
The UE would need to know the exact scrambling sequence generator (meaning a singled possible cinit) before trying to attempt the blind decoding of ePDCCH. There have been discussions on having multiple potential candidates for cinit, the UE would need to check during the ePDCCH decoding. Considering the increased number of blind decoding attempts that need to be performed by the UE, by basically trying to decode for several potential candidates of the DM-RS sequence – we suggest to fix the DM-RS scrambling sequence definition in a way to end up with a single, known cinit for the UE.

Proposal 1: The scrambling sequence generation for DM-RS should be based on a single predetermined value of cinit for a UE before starting the ePDCCH channel estimation and (blind) decoding process.

Based on the single cinit assumption, we therefore need to end up with a single value of nSCID and X for the ePDCCH DM-RS. 

In contrast to the PDSCH, where the nSCID is part of the DCI signaling on PDCCH/ePDCCH, such dynamic signaling cannot be applied as such. Any kind of signaling related to the scrambling sequence generator would need to be any-how semi-static, if either nSCID=0 or nSCID=1 should be applied. In case 4 antenna ports (AP7-10) per PRB-pair will be sufficient for ePDCCH operation, there is actually no need to enable the flexibility to have both options. Therefore, the intention should be to simply fix it to the single value of nSCID=0, which has been the baseline operation mode already in the Rel.10 PDSCH DM-RS sequence definition. 

Proposal 2: Fix the value of nSCID in the sequence definition to nSCID=0.

Now the only thing left based on the proposals above is to fix the single value of X to be used for ePDCCH operation for a UE. First of all, as ePDCCH and PDSCH are not sharing any PRB pairs – the values of X can be therefore independently chosen for PDSCH and ePDCCH. Moreover, ePDCCH needs to be anyhow configured for the UE as such and therefore it is very much possible to simply include in the ePDCCH configuration also the value of X to be used for DM-RS sequence generator initialization. As a consequence, from operation point of view the most simple and from network operation most flexible solution would be to just configure for ePDCCH a value of X. If so intended, the eNB might like to configure the same value of X for all the UEs within a cell/TP or implement any other kind of strategy, if so envisioned in the network operation. Correspondingly we propose:

Proposal 3: The single value of X in the DM-RS sequence initialization is to be configured for the UE. 

4 
Conclusion
In this paper, we consider the DM-RS sequenence initialization for ePDCCH DM-RS and make the following proposals: 
Proposal 1: The scrambling sequence generation for DM-RS should be based on a single predetermined value of cinit for a UE before starting the ePDCCH channel estimation and (blind) decoding process.

Proposal 2: Fix the value of nSCID in the sequence definition to nSCID=0.

Proposal 3: The single value of X in the DM-RS sequence initialization is to be configured for the UE. 
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