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1. Introduction
In this contribution, we discuss about data scrambling in NR. 

2. Data scrambling
In LTE system, scrambling sequence construction is based on RNTI, slot number and cell ID, that can be seen as scheduling unit is fixed to one subframe, so each subframe data has its own scrambling sequence. The scrambling sequence generator for PDSCH/PUSCH defined in 3GPP TS 36.211 is as follows:

In NR, there are different kinds of UEs using different transmit mechanism, so there may have many kinds of scrambling method for PDSCH/PUSCH. We can consider the following approaches.
(1) Similar to LTE, it can be considered to fix or configure one size for scrambling sequence. In other words, the scrambling sequence which is generated based on parameter  can be used for one slot data or one subframe data. In this case, if a UE is scheduled with a mini-slot, then the UE can use the part of the scrambled sequence which is generated based on the slot number the UE belongs. Meanwhile, if a UE is scheduled with multi-slot, then the UE can use multiple scrambled sequence which it contains. 
(2) Another way is flexibly change the length of scrambling sequence, and the generator parameter may related to slot number . For example, a mini-slot will be scheduled for a URLLC UE, and the parameter of scrambling sequence generator can be related to starting symbol of scheduled resource. Then we can replace  with , where  represents the number of symbols per slot and  is the number of symbols between slot starting point and mini-slot starting point. Or it can have individual scrambling sequence for each symbol and the parameter of scrambling sequence generator is related to slot number. For example, for 2-symbol mini-slot, each symbol has separate parameter  and . The slot numbers can be same or different based on the location of the scheduled resources. For multi-slot UE, the parameter of scrambling sequence generator can be related to the first PDSCH or each PDSCH, it depends on the data types (repeated data or normal data) for UEs. In order to have a higher decoding performance, NW transmits repeated data to a UE, then the scrambling sequence generator can be based on the first PDSCH, otherwise each PDSCH can have separate scrambling sequence generator and UE can be indicated which format to use.       
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Another aspect about scrambling index would be virtual cell ID used in scrambling. In NR, it is possible that a UE can be scheduled with data from more than one TRP. For each data, it would be desirable to differentiate cell ID accordingly for TRP ID. In this sense, virtual cell ID can be higher layer configured to a UE. If a control can schedule data from multiple TRPs, the virtual ID used for scrambling may need to be dynamically indicated. 
Proposal 2: Different virtual cell ID should be usable for data from different TRP. 

3. Conclusion
In this contribution, we discuss data scrambling and our proposals are as follows:
Proposal 1: Considering various scheduling units, scrambling may be dependent on symbol or mini-slot index in addition to slot index. 
Proposal 2: Different virtual cell ID should be usable for data from different TRP. 
 

