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According to the discussion [1] on the SDT (Small Data Transmission) WI in the RAN2#111-e meeting, 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
In this contribution, we provide our understandings on the use cases and the procedures for the RRC-less SDT.
Discussion
RRC-less SDT
According to the contributions [2]-[6] submitted in the RAN2#111-e meeting, the RRC-less SDT procedure could include the steps as illustrated below. 


· 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 [2]-[6], the advantages of the RRC-less solutions can be the followings:
· The tunnel between the CU and the DU can be kept when the RRC-less solution is applied to the same cell where the UE context is stored. 
· The data transmission latency to the CN can be reduced. 
· If the dedicated CG resource is used for identifying the UE, the CU-CP is not involved during the UL data transmission.
· More signalling overhead (e.g. CCCH message or RRCRelease message when L1 ACK is used or the companion L1/L2 signalling for the gNB ACK in step 2) can be saved.
· More UE power due to the companion L1/L2 signalling (including DCI for scheduling, UCI for HARQ feedback, RLC ACK) 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 inactive data transmission.
Proposal 1: The RRC-less SDT is included in Rel-17.
To facilitate the design of the RRC-less SDT, RAN2 may need to discuss the following issues.

Issue 1: Is the RRC-less SDT only applicable to the same cell where the UE context is stored?
The tdocs [2][3][4][5] consider that the RRC-less SDT is more beneficial for the cell where the UE context is stored, as the tunnel between the CU and the DU can be kept, and the security context (e.g. NCC) does not have to be updated (e.g. via RRC signalling). If RAN2 wants to use the RRC-less SDT for more than one cells, more discussion would be required to support the context fetch and the security context update, and the benefits of the RRC-less SDT would be marginal. As such, we consider that the RRC-less SDT can be restricted to the cell where the UE context is stored.
Proposal 2: The RRC-less SDT is only applicable to the serving cell where the UE was in CONNECTED.

Issue 2: Which solution(s) is the RRC-less SDT applicable?
According to the discussion in the RAN2#111-e meeting, the inactive data transmission can be via the Msg3/MsgA of a RACH procedure or via the CG resource pre-configured via the RRCRelease message. Then RAN2 may need to decide for which option the RRC-less SDT is applicable.
· Option 1: CG-based SDT [3][4][5]
· Option 2: RACH-based SDT [3][5] 
Compared with Option 1, Option 2 would require a separate UE_ID to be included, as the UL resource in RACH is not dedicated for a specific UE. The Option 2 would require more specification changes on defining new MAC CE to carry the UE_ID for authentication. To save our standard effort, we consider that Option 2 could be considered as the baseline solution for the RRC-less SDT.
Proposal 3: The CG SDT solution is considered as the baseline for the RRC-less SDT.

Issue 3: What UE ID(s) is sent along with the UL data?
For the inactive data transmission, the UL data needs to be sent along with an UE ID, so as to enable the gNB to identify the UE context. For the RRC SDT, the UE ID is contained in the CCCH message. Then the RRC-less SDT would need other way(s) to carry the UE ID. The candidate options are listed as follows:
· Option 1: I-RNTI (e.g. via MAC CE) [5][6]
· Option 2: resume MAC-I (e.g. via MAC CE) [2][6]
· Option 3: MAC-I (e.g. via the MAC-I of DRB’s PDCP PDU) [5]
· Option 4: implicit via dedicated CG resource [3][4][5]
[bookmark: _GoBack]In order to identify the UE context, the UE_ID cannot be cyphered. Then Option 3 with encrypted UE_ID (i.e. MAC-I) would require an extra UE_ID (e.g. I-RNTI) for the gNB to identify the UE context. On the other hand, the MAC-I or the resume MAC-I is more secure for the authentication of the UE, and could be required when the gNB requires more secure transmission of the data transmission. As recommended by SA3 [7], even in the same cell case, “data integrity protection using stored PDCP security context recommended, UE and network verification needed using stored PDCP security context. Not using any security protection is not acceptable from security point of view”. However, we consider that the extra UE_ID (e.g. I-RNTI) would only be needed for RACH-based SDT solution as no UE-dedicated resource for the RACH solution is allocated for Msg3/MsgA. If RAN2 agrees to use the CG for the RRC-less SDT, there is no need to introduce extra MAC CE to carry the UE_ID. If the gNB wants to have a more secure data transmission, the gNB by implementation can choose whether to enable the DRB integrity protection function by adding the MAC-I at the end of the PDCP PDU. Thus, we consider that the extra UE_ID in MAC is not needed for the CG SDT solution.
Proposal 4: The UE is identified implicitly via the dedicated CG resource for the RRC-less SDT.

Issue 4: How is the PDCP/RLC status maintained?
For the RRC-based SDT, as the UE could change its serving DU/CU during mobility, then it is difficult to align the PDCP/RLC status between the UE can the network. One simple way for the RRC-based SDT would be to reset the PDCP/RLC status at each UL packet transmission or at the change of the camping cell. However according to the above Proposal 2, the RRC-less SDT without supporting mobility could be only applicable to a single cell. Then it is possible to maintain the PDCP/RLC status during the UL data transmission. 
· Option 1: PDCP/RLC status resets at each packet transmission.
· Option 2: PDCP/RLC status can be maintained. [2][4]
According to [2][4], the PDCP/RLC status (i.e. state variables) can be maintained when the security context is not changed and when the CU or DU used for the reception of the UL data is also not change. From our understanding, maintaining the state variables of the PDCP/RLC would be the same as the CONNECTED UE behaviour, and can bring the benefits of supporting the transmission of burst packets (i.e. more than one PDCP SDUs) and the L2 retransmission.
Proposal 5: The state variables of PDCP/RLC are kept for the RRC-less SDT.

Issue 5: What ACK information is provided by the gNB?
According to the RRC-based SDT, when the UE sends the RRCResumeRquest message during the RRC connection resume procedure, the UE would expect an RRC feedback (e.g. RRCResume, RRCSetup, RRCRelease, or RRCReject message) from the network. For the RACH-based SDT, the UE would also receive the network confirmation of the MsgB/Msg4. As no CCCH message is sent via the RRC-less solution, RAN2 would also need to discuss how the network sends the confirmation for the UL data transmitted in Step 1. The candidate options are listed as follows:
· Option 1: L1 ACK (e.g. DCI) [4][5]
· Option 2: MAC ACK (e.g. MAC CE) [3][5]
According to the LTE PUR solution [8], the L1 ACK is supported for the confirmation of the UL data transmission. However, as no RAN1 time unit is allocated in the NR SDT WI, we consider that the MAC ACK could be used to reduce the impact in RAN1.
Proposal 6: A MAC ACK is used for the confirmation of the UL data transmission.

Issue 6: Can the security context in the CONNECTED be maintained/reused during RRC-less SDT?
The tdocs [2][3][4][5] consider that the UE does not need to update its security context (e.g. via NCC) if the RRC-less SDT is only applicable for the same cell where the UE context is stored. If the gNB wants the update the security context of the UE to ensure a more secure data transmission, the gNB by implementation can send an RRCRelease message with a new NCC [3]. From our understanding, maintaining the security context would reduce more signalling overhead for updating the security key (e.g. sending the new NCC).
Proposal 7: The security context in the CONNECTED is reused for the RRC-less SDT.

Issue 7: Is the resume case required in the UL data transmission?
The tdoc [5] considers that the resume cause should also be sent along with the UL data for the RRC-less SDT. From our understanding, because the RRC-less solution could be only applicable for the same cell where the UE context is stored, the gNB can know which service the UE is requested for the UL data transmission via the LCID of the MAC subheader and the UE_ID after the reception of the UL data in the MAC PDU. Then the resume cause seems not essential for the gNB to determine the subsequent actions (e.g. change the UE to the CONNECTED or push the UE to the IDLE).
Proposal 8: The resume cause for the RRC-less SDT is not sent along with the UL data.

Conclusions
Based on the analysis given above, we have the following Proposals to facilitate the discussion and provide more details for the RRC-less SDT. 
Proposal 1: The RRC-less SDT is included in Rel-17.
Proposal 2: The RRC-less SDT is only applicable to the serving cell where the UE was in CONNECTED.
Proposal 3: The CG SDT solution is considered as the baseline for the RRC-less SDT.
Proposal 4: The UE is identified implicitly via the dedicated CG resource for the RRC-less SDT.
Proposal 5: The state variables of PDCP/RLC are kept for the RRC-less SDT.
Proposal 6: A MAC ACK is used for the confirmation of the UL data transmission.
Proposal 7: The security context in the CONNECTED is reused for the RRC-less SDT.
Proposal 8: The resume cause for the RRC-less SDT is not sent along with the UL data.
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