Page 1
[bookmark: _Ref462675860][bookmark: _Ref465963108]3GPP TSG RAN WG1 Meeting #110		     R1-2207262
August 22nd – 26th, 2022
Agenda item:	7.1
Source: 	Qualcomm Incorporated
Title: 	Clarification on RNTI Selection for PUSCH and PDSCH
Document for:	Discussion/Decision
[bookmark: _Ref473802466][bookmark: _Ref462669569]Introduction
The scrambling procedure of PUSCH is dependent on the  parameter and is specified in Section 6.3.1.1 of TS 38.211 as follows:  
	…
where x and y are tags defined in [4, TS 38.212] and where the scrambling sequence [image: ] is given by clause 5.2.1. The scrambling sequence generator shall be initialized with
[image: ]
where
-     [image: ] equals the higher-layer parameter dataScramblingIdentityPUSCH if configured and the RNTI equals the C-RNTI, MCS-C-RNTI, SP-CSI-RNTI or CS-RNTI, and the transmission is not scheduled using DCI format 0_0 in a common search space;
[bookmark: _Hlk26377062][bookmark: _Hlk26377073]-     [image: ] equals the higher-layer parameter msgA-DataScramblingIndex if configured and the PUSCH transmission is triggered by a Type-2 random access procedure as described in clause 8.1A of [5, TS 38.213];
-     [image: ] otherwise
-     [image: ] is the index of the random-access preamble transmitted for msgA as described in clause 5.1.3A of [11, TS 38.321]
and where [image: ] equals the RA-RNTI for msgA and otherwise corresponds to the RNTI associated with the PUSCH transmission as described in clause 6.1 of [6, TS 38.214] and clause 8.3 of [5, TS 38.213].
…



Although it is reasonable to use the same RNTI for scrambling of PUSCH as that used to scramble the CRC of the associated DCI, for some scenarios, the specification is not entirely clear. One case is when a UE is configured with CG-PUSCH configuration, and hence is provided with both C-RNTI and CS-RNTI. For the retransmission of a CG-PUSCH, it is reasonable to assume that CS-RNTI should be used. This, however, is not stated in the specification clearly. Similarly, for a UE configured with MCS-C-RNTI, the initial transmission may be scheduled by a DCI with its CRC scrambled by C-RNTI (MCS-C-RNTI), while the re-transmission is scheduled by a DCI with its CRC scrambled by MCS-C-RNTI (C-RNTI.) The scrambling of PUSCH in each transmission should be based on the RNTI used for scrambling the CRC of the scheduling DCI. Nonetheless, this is not clearly stated in the specification. 
To avoid ambiguity, we therefore propose to have the following conclusion: 
Conclusion: The scrambling of a PUSCH (except for RAR UL), as captured in Section 6.3.1.1 of TS 38.211, is performed using C-RNTI, CS-RNTI or MCS-C-RNTI if the CRC of the corresponding scheduling DCI is scrambled by C-RNTI, CS-RNTI or MCS-RNTI, respectively.   
This ambiguity exists for PDSCH scrambling as specified in Section 7.3.1.1 of TS 38.211. The same conclusion can therefore be extended to downlink: 
Conclusion: The scrambling of PDSCH is based on an RNTI used for scrambling the CRC of the associated scheduling DCI.  
Conclusions
To avoid ambiguity in selecting an appropriate RNTI for PUSCH (re-)transmission, we propose to draw the following conclusion: 
Conclusion: The scrambling of a PUSCH, as captured in Section 6.3.1.1 of TS 38.211, is performed using C-RNTI, CS-RNTI or MCS-C-RNTI if the CRC of the corresponding scheduling DCI is scrambled by C-RNTI, CS-RNTI or MCS-RNTI, respectively.   
Conclusion: The scrambling of PDSCH is based on an RNTI used for scrambling the CRC of the associated scheduling DCI.  
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