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1. Introduction
We support the proposal in [2] to use binary m-sequences as the basis for the scrambling sequence. In our proposal, different scrambling sequences are generated by initializing the shift register of the scrambling-code generator with different values. We propose the use of an order-25 m-sequence given by the polynomial 
X25 + X7 + 1. Note that this is the same polynomial as being used for uplink scrambling in WCDMA.
1.1. Downlink scrambling

Scrambling should be applied to all downlink physical channels, i.e. PBCH, PDSCH, PDCCH, PCFICH, and PHICH, and PMCH. Note that, according to [1], for PDCCH scrambling should be applied to the combined set of PDCCHs, not to each PDCCH separately. 
In [2], it is proposed to use different scrambling codes for different downlink physical channels within a cell. We do not see any real need for this as different downlink physical channels within a cell are anyway not interfering with each other. Instead we believe that, in general, the shift-register initialization can typically be the same for all downlink physical channels within the cell. However, downlink scrambling should be different between neighbor cells and, preferably, also vary in time (per subframe). Thus, we propose that the initializing is given by:
· The physical-layer cell ID (9 bits) [the MBSNF area ID in case of PMCH]
· The subframe number

· The NLSB least significant bits (LSB) of the SFN

The scrambling-code generator should be re-initialized for each subframe.

Including the subframe number and the LSB of the SFN in the initializing provides a randomization in time. At least for PBCH, the number of LSB of SFN include in the initialization should be limited to two bits in order for the UE to be able to decode the BCH. One could consider including additional bits of the SFN for other physical channel.
Note that we do not see the downlink reference-signal sequences as “scrambling”. The downlink reference-signal sequences are discussed in [3].

1.2. Uplink scrambling

Uplink scrambling should be applied to PUSCH and PUCCH. The shift-register initialization should be similar to the downlink, with the cell ID replaced by the UE RNTI. This, for uplink scrambling, the initialization is given by:
· The UE RNTI

· The subframe number

· The NLSB least significant bits of the SFN

Currently in 36.211, it is assumed that uplink scrambling can be turned off. We see no benefits of such a feature and it only provides additional complexity and testing effort. Thus it is proposed that uplink scrambling should always be used.
2. Proposal

· Downlink and uplink scrambling based on m-sequences 

· Generator polynomial: X25 + X7 + 1
· Shift-register initializing (DL): Cell ID [9 bits] + subframe number [4 bits] + NLSB [2] least LSB of SFN 
· Shift-register initializing (UL): RNTI [16 bits] + subframe number [4 bits] + NLSB [2] least LSB of SFN 
· Uplink scrambling always enabled
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