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From [90b-NR-10], the following agreements on cinit for data scrambling are available:
	
Agreements
· The c_init for data scrambling depends at least on a “Scrambling ID” parameter configured to the UE by RRC. FFS whether one RRC parameter is used for c_init for both PUSCH and PDSCH or if two independent RRC parameters is used.
· Discuss further this issue and dependence on other parameters, default value etc in RAN1#91.



This contribution provides Samsung’s views on cinit for PDSCH and PUSCH as follows:
· Parameters and their bit-width for sequence initialization
· Sequence length for sequence generation
Sequence generation & initialization for data scrambling
For data scrambling, following parameters and the corresponding bit-width of each parameter are need to be considered at least for sequence initialization:
· RNTI: Analogous to LTE, supporting randomization per both configured RNTI and scrambling ID (physical cell ID in LTE) should be beneficial for NR as well, since it provides not only UE-/group-level randomization but also service-specific randomization. The corresponding bit-width will be determined by RAN2 (seems to be 16 bits same with LTE, unless specific reasons to support larger ranges are clarified in RAN2).
· CW index: Preferred to have 1 bit according to the number of allocated CWs. In case of PUSCH, the corresponding bit can be fixed as 0.
· Scrambling ID: Preferred to have the same bit-width with NR physical cell ID. Bit-width of scrambling ID should be determined by the possible numbers of interfering PDSCHs those can be received by a UE at once. In case of single beam operation, the same range with NR physical cell ID should be enough to cover the worst case of interfering PDSCH scenarios as well. On the other hands, for multi beam operation, taking into account various aspects such as narrow beam width, high pathloss, etc., the number of interfering PDSCHs may not be larger than that for single beam operation. Therefore, the same bit-width with NR physical cell ID, i.e. 10 bits, seems enough for scrambling ID as well.
· Timing information: In LTE, slot number has been utilized to enjoy different randomizations per 1 ms. In case of NR, however, the range of slot numbers within a radio frame increases according to the configured numerology. Therefore, the same time granularity of randomization with LTE, i.e. initialize the scrambling sequence per every slot, may require large bit-width. Given that the potential gain from such variable time granularity for cinit has not been investigated yet, it is preferred to have the same absolute time granularity of initialization with LTE. In case that randomization per timing information is not available for some reasons, other parameters such as HARQ process ID should be considered to avoid having semi-static randomization capabilities only.
Based on the discussions above, the following proposals can be made:
Proposal 1: Support one among the two options below for cinit for PDSCH/PUSCH:
· Option 1: 
· Option 2: 
· Note: Up to 8 HARQ process IDs were assumed

It seems that both options above can be covered by Gold-31 sequence as in LTE. To be aligned with the agreed NR PBCH DMRS sequence generation as well, it is preferred to use the same PN generator with LTE.
Proposal 2: LTE PN generator is reused for PDSCH/PUSCH scrambling sequence generation, and related parameters are
· Gold Code LFSR size: 31
· Gold Code Polynomials: x31 + x3 + 1, x31 +x3 + x2 + x + 1
· Sequence modulation is QPSK

Conclusions
1 
This contribution presents Samsung’s view on data scrambling. The following proposals are made:
Proposal 1: Support one among the two options below for cinit for PDSCH/PUSCH:
· Option 1: 
· Option 2: 
· Note: Up to 8 HARQ process IDs were assumed
Proposal 2: LTE PN generator is reused for PDSCH/PUSCH scrambling sequence generation, and related parameters are
· Gold Code LFSR size: 31
· Gold Code Polynomials: x31 + x3 + 1, x31 +x3 + x2 + x + 1
· Sequence modulation is QPSK

