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[bookmark: OLE_LINK338][bookmark: OLE_LINK339]Introduction
RAN2 has agreed that for both the RA-SDT and CG-SDT, the UE should monitor the PDCCH associated with the UE’s C-RNTI to receive the potential scheduling from NW during the subsequent transmission phase. However, the usage of C-RNTI in some cases is not clear.
This contribution discusses the issues that relate to the usage of C-RNTI in SDT. Furthermore, based on some observations, it is suggested that the UE could use the C-RNTI previously configured in RRC_CONNECTED state for PDCCH monitoring in RA-SDT. 
	[bookmark: Proposal_Pattern_Length]Agreement in RAN2#112
· For RACH based solutions, upon successful completion of contention resolution, the UE shall monitor the C-RNTI. 
Agreement in RAN2#113
· [bookmark: OLE_LINK191][bookmark: OLE_LINK192]For CG-SDT the subsequent data transmission can use the CG resource or DG (i.e dynamic grant addressed to UE’s C-RNTI). Details on C-RNTI, can be the same as the previous C-RNTI or may be configured explicitly by the network can be discussed in stage 3.
Agreement in RAN2#115
· [bookmark: OLE_LINK157][bookmark: OLE_LINK158][bookmark: OLE_LINK153][bookmark: OLE_LINK154][bookmark: OLE_LINK155][bookmark: OLE_LINK156]The C-RNTI previously configured in RRC_CONNECTED state is used for UE to monitor PDCCH in CG-SDT.  


Discussion
[bookmark: OLE_LINK110][bookmark: OLE_LINK111][bookmark: OLE_LINK112]The RAN2#105 agreement specifies that the UE should, during the CG-SDT, use the C-RNTI that is previously configured in RRC_CONNECTED state for PDCCH monitoring. However, based on UE behaviour defined in the MAC specification [1], the UE cannot use the C-RNTI from RRC_CONNECTED state during CG-SDT when the following scenario happens.
[bookmark: OLE_LINK432][bookmark: OLE_LINK433][bookmark: OLE_LINK451][bookmark: OLE_LINK452][bookmark: OLE_LINK1115][bookmark: OLE_LINK1116]In one scenario, a UE in RRC_INACTIVE state could perform RA procedure before a CG-SDT. During the RA procedure, the UE transmits a CCCH SDU (i.e., RRC resume request message) in Msg3/MsgA payload. Based on the MAC specification [1], if the UE transmits the CCCH SDU in Msg3/MsgA payload, the UE should, upon successful completion of the RA procedure, set its C-RNTI to the received Temporary C-RNTI/C-RNTI in msg2/MsgB of the RA procedure. The UE then uses the new C-RNTI obtained from the received Temporary C-RNTI/C-RNTI included in msg2/MsgB. When the RA-SDT is completed, the UE stores the new C-RNTI. As a result, when the UE initiates the CG-SDT after the RA procedure, the UE will use the new C-RNTI during the CG-SDT. Such a UE behaviour may lead to C-RNTI misalignment between the UE and the NW. The NW may not know which C-RNTI should be used for scheduling during the CG-SDT (e.g., the C-RNTI configured in RRC_CONNECTED or the new C-RNTI). Also, this UE behaviour violates the agreement made in RAN2#105. 
[bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK7]Observation 1: If the UE performs a RA procedure before a CG-SDT, the C-RNTI configured in RRC_CONNECTED will be replaced by a new one during the RA procedure. As a result, the UE’s C-RNTI for PDCCH monitoring during the CG-SDT is different from the C-RNTI that the UE uses in RRC_CONNECTED. Consequently, the previous RAN2 agreement is violated.
One thing worth noticing is that the UE could already have a valid C-RNTI for use when a RA-SDT is initiated. For example, a valid C-RNTI could be a C-RNTI that is used while the UE is in RRC_CONNECTED state or a C-RNTI configured via RRC release message when the UE transitions from RRC_CONNECTED state to RRC_INACTIVE state. 
Observation 2: The UE could already have a valid C-RNTI, which is previously configured in RRC_CONNECTED state, when a RA-SDT is initiated. 
Based on observation 2, it is possible to allow the UE to use the C-RNTI that is previously configured in RRC_CONNECTED state for PDCCH monitoring in a RA-SDT. This behavior not only aligns with the PDCCH monitoring behavior in a CG-SDT, but also bring several advantages as described below.
The first advantage is that the UE could include the valid C-RNTI MAC CE in the Msg3/MsgA during a RA procedure of a RA-SDT. As a result, the UE could consider the RA procedure as successfully completed upon reception of a Msg4/MsgB in the form of a dynamic UL grant associated with C-RNTI on PDCCH. Hence, the NW does not need to include a DL UE contention resolution identity MAC CE in Msg4/MsgB for the purpose of RA contention resolution. This behavior improves the NW scheduling flexibility and reduces the delay of small data transmission. For example, with this approach, the network could directly schedule the UE a resource for UL transmission in Msg4/MsgB, i.e., before the subsequent transmission phase of the RA-SDT.
Observation 3: By allowing the UE to use the C-RNTI from RRC_CONNECTED state for PDCCH monitoring in a RA-SDT, the UE can include a C-RNTI MAC CE in Msg3/MsgA of the RA procedure in the RA-SDT. As such, the delay of small data transmission could be reduced.
The second advantage is that no contention resolution is required during the RA procedure of the RA-SDT. As such, the UE behavior to replace the C-RNTI to the received Temporary C-RNTI/C-RNTI in Msg2/MsgB can be prevented. The issue from observation 1 could then be avoided.
Observation 4: By allowing the UE to use the C-RNTI that is previously configured in RRC_CONNECTED state in RA-SDT, the issue as described in observation 1 could be prevented.
Based on the abovementioned observations, it is respectively suggested that the C-RNTI previously configured in RRC_CONNECTED state is used by the UE to monitor PDCCH in RA-SDT
[bookmark: _Hlk85658714]Proposal 1: The C-RNTI previously configured in RRC_CONNECTED state is used by the UE to monitor PDCCH in RA-SDT.

Conclusion
Based on the above description, we have the following observations and proposals.
Observation 1: If the UE performs a RA procedure before a CG-SDT, the C-RNTI configured in RRC_CONNECTED will be replaced by a new one during the RA procedure. As a result, the UE’s C-RNTI for PDCCH monitoring during the CG-SDT is different from the C-RNTI that the UE uses in RRC_CONNECTED. Consequently, the previous RAN2 agreement is violated.
Observation 2: The UE could already have a valid C-RNTI, which is previously configured in RRC_CONNECTED state, when a RA-SDT is initiated. 
Observation 3: By allowing the UE to use the C-RNTI from RRC_CONNECTED state for PDCCH monitoring in a RA-SDT, the UE can include a C-RNTI MAC CE in Msg3/MsgA of the RA procedure in the RA-SDT. As such, the delay of small data transmission could be reduced.
Observation 4: By allowing the UE to use the C-RNTI that is previously configured in RRC_CONNECTED state in RA-SDT, the issue as described in observation 1 could be prevented.
Proposal 1: The C-RNTI previously configured in RRC_CONNECTED state is used by the UE to monitor PDCCH in RA-SDT.
Reference
[1] [bookmark: _Ref60142541]3GPP TS 38.321; NR; Medium Access Control (MAC) protocol specification

