[bookmark: OLE_LINK283][bookmark: _GoBack]3GPP TSG-RAN WG2 Meeting #114 electronic						    	R2-2105720
E-Meeting, 19th May – 27th May, 2021							    revision of R2-2104221

Source: 	Xiaomi Communications, Intel Corporation, ASUSTeK, Fujitsu, MediaTek, Apple, Spreadtrum Communications
Title:  	Discussion on the support of the RRC-less SDT
Agenda Item:	8.6.3
Document for:	Discussion and Decision
[bookmark: _Ref165266342]Introduction
According to the discussion on the SDT (Small Data Transmission) WI in the RAN2#111-e meeting [1], RAN2 discussed the SDT procedure with/without RRC signalling, and made the following agreements:
1 	Small data transmission with RRC message is supported as baseline for RA-based and CG based schemes  
2	RRC-less can be studied for limited use cases (e.g. same serving cell and/or for CG) with lower priority
According to the SDT discussion in the RAN2#112e and RAN2#113e meetings [2][3], RAN2 agreed to introduce the configured grant for the RRC_INACTIVE data transmission, which is applicable to the same serving cell as the RRC_CONNECTED UE. In this contribution, we analyse the benefits of the RRC-less SDT and provide the applicable solution for the RRC-less SDT. 
Discussion
RRC-less SDT
According to the contributions [4]-[20] submitted in the previous RAN2 meetings, the RRC-less SDT procedure could include the steps as illustrated below. 


Figure 1: RRC-less SDT procedure
· Step 1: The UE sends the UL data along with the UE ID.
· Step 2: The gNB sends the ACK information corresponding to the UL data.
According to [4]-[20], the advantages of the RRC-less solutions are summarized as follows:
· Latency reduction: The UE can send data directly in the CG without any signalling. The data can be processed immediately and sent to UPF by the gNB. In case of CU-DU split, data can be sent directly to CU-UP immediately upon receipt in DU as the network would not need to establish a new UE context in DU or the tunnels between the DU and CU-UP (i.e. they could be maintained while UE is in RRC_INACTIVE). 
· Signaling reduction: RRCResumeRequest or RRCRelease messages are not exchanged for every SDT session. This also reduces the overhead in the CG allowing bigger payload to be sent. In case of CU-DU split, there is minimal CU-CP involvement or signalling when doing SDT. 
· Power/processing saving: The user plane protocol stack can be re-used, (including both configurations and instances) potentially without re-establishment. The UE power consumption due to the companion L1/L2 signalling (including DCI for scheduling, UCI for HARQ feedback, RLC ACK) for the DL confirmation message can be avoided when the L1 ACK is used.
According to the advantages given above, we consider that the RRC-less solution should be considered for the RRC_INACTIVE data transmission.
Proposal 1: The RRC-less SDT (i.e. the CCCH message is not sent along with the first UL packet) is supported in Rel-17.
RRC-less SDT applicability for CG-SDT or RA-SDT
According to the discussion in the previous RAN2 meeting, the RRC_INACTIVE data transmission can be via the Msg3/MsgA of a RACH procedure or via the configured grant resource pre-configured via the RRCRelease message. Then RAN2 may need to decide for which option the RRC-less SDT is applicable.
· Option 1: only for CG-SDT
· Option 2: for CG-SDT and RA-SDT
Compared with CG-SDT, RA-SDT would require more specification changes, e.g. defining a new MAC CE to carry the UE_ID for authentication, as the UL resource in RACH is not dedicated for a specific UE. As RA-SDT is intended for the multiple cell scenario, which would require more standard efforts on the context fetch and the security context update across multiple cells for the RRC-less SDT. Restricting the RA-SDT to a single cell for the RRC-less SDT would also require extra specification changes. Thus, we suggest that the RRC-less SDT is only considered for CG-SDT mechanism.
Proposal 2: RRC-less SDT is only considered for CG-SDT mechanism.
Conclusions
To support the small data transmission for the RRC_INACTIVE, sending the UL packet without the CCCH message saves the signalling overhead and the UE power, and is more applicable for stationary UEs. Thus we consider that the RRC-less SDT should be supported in the Rel-17.
Proposal 1: The RRC-less SDT (i.e. the CCCH message is not sent along with the first UL packet) is supported in Rel-17.
Proposal 2: RRC-less SDT is only considered for CG-SDT mechanism.
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