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1. Discussion proposal

At RAN1 #46bis, the following, slightly vague, decisions were made regarding downlink scrambling:

· DL scrambling on bit level after the channel coding, scrambling of reference signals (or having different reference signals) agreed, provided the scrambling is of low complexity. 
· One-to-one mapping between reference signal sequence and scrambling of the BCH.
Taking into account that no concerns have been raised regarding the complexity of downlink scrambling, assuming the scrambling is done on a coded-bit level, we propose this now to be agreed unconditionally.

Furthermore, it should be clarified that the scrambling should take place after any potential rate matching. This is in line with the physical-layer model [1], where rate matching is seen as an integrated part of the channel coding. 

The fact that scrambling takes place at this stage of the physical-layer processing chain also implies that 

· Scrambling should take place for each transport channel separately

· Scrambling should be separately applied to the downlink L1/L2 control signaling

Note! We do not see the specific 2D reference-signal sequence as “scrambling” but simply as a “2D reference-signal sequence”.

Furthermore, in case of BCH, PCH, and L1/L2 control signaling, the downlink scrambling should be cell-specific, implying that there should be a one-to-one-relation between the physical-layer cell ID and the downlink scrambling applied to these channels.

In case of DL-SCH, the downlink scrambling could either be cell specific or UE/UE-group specific. In the later case, the downlink scrambling is given by the UE ID or the UE-group ID. 

Finally, in case of MCH there should obviously be a possibility for scrambling that is common to all cells involved in an SFN transmission. Thus, in case of MCH, the scrambling should be cell-group, where a cell group is a group of cells involved in an SFN transmission (which includes the case of a single cell, i.e. no SFN, as a special case)

2. Proposals
· Downlink scrambling on a coded-bit (after rate matching) level
· Cell-specific scrambling with one-to-one relation to physical-layer cell ID for BCH, PCH, and L1/L2 control signaling
· Cell-specific or UE/UE-group-specific scrambling for DL-SCH
· Cell-group-specific scrambling for MCH
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