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1. Introduction
Last meeting, RAN2 made the following agreements [1]:

	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  



In this contribution, we share our initial thoughts on whether and how to support RRC-less small data transmission (SDT).
2. Discussion
2.1 Use cases
For RRC-based small data transmission procedure, even though RAN2 has not agreed whether the RRC message is RRCResumeReqest(1) or a newly defined RRC message, the same or similar information as in current RRCResumeReqest(1) will be sent to gNB. The information will be used for UE context retrieval and UE authentication at gNB. This information is particularly necessary for the case when the UE performs small data transmission at a gNB which is different from the one it received RRCRelease with SuspendConfig the last time. When the UE has not changed serving cell, the UE identity C-RNTI/newly configured RNTI if agreed will be still valid and could be used for identifying the UE. Hence, RRC-less SDT is possible only if the UE does not change the serving cell i.e. no cell reselection since the last time receiving RRCRelease with suspendConfig. 
For further clarification, UE may select another cell and perform small data transmission without entering RRC connected mode, an RRCRelease message (or similar) could be sent from the network to the UE to end the small data transmission and reconfigure the relevant resource (e.g. new RNTI, CG, NCC) [3]. RRC-less small data transmission should then be possible afterward on this cell even though the UE entered RRC_INACTIVE mode from a different cell.
In the case of CG-based small data transmission, the gNB will be able to identify the UE from its dedicated CG resource. In the case of RACH-based small data transmission, a C-RNTI MAC CE could be added in Msg3/MsgA, similarly to when the RA procedure is triggered during connected mode where there is no CCCH message included, a C-RNTI MAC CE will be included for contention resolution purpose. When small data transmission is triggered, the RRC layer could decide to prepare an RRC message or not, independently from the method used at lower layer. 
In summary, we propose to apply RRC-less SDT to both CG-based scheme and RA-based scheme, If RRC-less solution is to be agreed:    
Proposal 1: If RRC-less SDT is agreed, it can be supported for CG-based scheme, and supported for RA-based scheme when the UE is camping on the same serving cell since recieving RRCRelease (or other similar RRC message if agreed) for the last time. 

2.2 Information in RRCResumeRequest
Even though RRC message will not be transmitted, one may argue that some of the information inside the RRCResumeRequest message may be needed. According to current RRC specification [2], in either RRCResumeRequest or RRCResumeRequest1, following IEs are present:
· resumeIdentity: UE identity to facilitate UE context retrieval at gNB, it could be full I-RNTI (40bit) or short I-RNTI (24bit)
· [bookmark: _Hlk53490372]resumeMAC-I: Authentication token to facilitate UE authentication at gNB
· resumeCause: the resume cause for the RRC connection resume request as provided by the upper layers or RRC, it is 4bits, currently following cause values could be indicated {emergency, highPriorityAccess, mt-Access, mo-Signalling, mo-Data, mo-VoiceCall, mo-VideoCall, mo-SMS, rna-Update, mps-PriorityAccess, mcs-PriorityAccess} 
As discussed before, resumeIdentity is not necessary for RRC-less SDT, instead, C-RNTI or a newly configure RNTI could be used. 
For SDT, there will be ciphered and integrity protected uplink data sent to gNB over RA procedure or CG, gNB can release the UE if the data cannot be deciphered or cannot pass integrity checking. in our understanding the authentication token resumeMAC-I may not be necessary since the gNB has not been changed and especially if the data is integrity protected, this would be equal same for RRC-less and RRC-based solutions. It would be worth to check with SA3.
Proposal 2: send a LS to SA3 to check if ResumeMAC-I/UE Authentication is necessary for small data transmission, regardless RRC-less or RRC-based SDT [4]
For resumeCause, it is agreed that small data transmission will be enable per DRB, gNB is in fully control which type of MO data can trigger small data transmission and it will know which type of data is received based on the LCH identity. we think resumeCause can also be omitted. 
Proposal 3: resumeCause is not needed for RRC-less SDT case
In summary, if the ResumeMAC-I can be skipped for RRC-Less SDT based on SA3 answer, it would be possible to omit the whole RRC message for SDT in the case of serving cell has not changed, otherwise, ResumeMAC-I should be still sent to gNB anyway. 
2.3 Support it or not:
Upon initiation of RRC-based small data transmission in RRC_INACTIVE, similar to the framework of LTE-EDT, UE would need to 
· Generate the new key based on NCC if needed
· re-establishes PDCP entities of DRB(s) and resumes DRB(s) in addition to re-establishment of PDCP entity and resumption of SRB 1. 
· Preparing RRC message 
· ciphered, and integrity protected uplink data will be multiplexed with RRC message at MAC layer and sent out 
gNB would need to 
· identify the UE
· restore the UE context and resume DRBs/SRB1
· decode the RRC message and data 
· if necessary further schedule for subsequent transmissions
· End the small data transmission with either RRC message or Lower layer message 
The same actions above can also be applied for RRC-less SDT apart from the action related to RRC message preparation and decoding, moreover UE MAC needs to include a C-RNTI MAC CE into Msg3/MsgA if no CCCH message from RRC layer. More important, it depends on the answer from SA3, MAC layer may or may not need to send ResumeMAC-I to network somehow.  
The benefits of RRC-less solution will be:
· Save the signaling overhead, 48bit or 64bit 
· It would be easier to support in case CU-DU split since there is less involvement from RRC layer.
It seems the gain and complexity are both relatively small as far as it is performed on the same serving cell and if ResumeMAC-I is not needed:
Proposal 4: RAN2 discuss if RRC-less SDT on the same serving cell should be supported or not after receiving the answer from SA3 on the need of ResumeMAC-I.
3. Conclusion
In this contribution we discussed whether and how to support RRC-less, following are our proposals, and some of them are applicable for RRC-based SDT as well.

Proposal 1: If RRC-less SDT is agreed, it can be supported for CG-based scheme, and supported for RA-based scheme when the UE is camping on the same serving cell since recieving RRCRelease (or other similar RRC message if agreed) for the last time. 
Proposal 2: send a LS to SA3 to check if ResumeMAC-I/UE Authentication is necessary for small data transmission, regardless RRC-less or RRC-based SDT
Proposal 3: resumeCause is not needed for RRC-less SDT case
Proposal 4: RAN2 discuss if RRC-less SDT on the same serving cell should be supported or not after receiving the answer from SA3 on the need of ResumeMAC-I.

A draft LS has been prepared in [4]
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