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1. Introduction
In the previous RAN3 e-meetings, we initially discussed the support of SDT data transmission. The following agreements and have been made [1]:
WA: For CG based SDT, RAN3 will further discuss impacts and mainly consider split-gNB case.
WA: Sequence UL/DL transmission following UL SDT without transitioning to RRC_CONNECTED is supported for SDT
WA: The existing Retrieve UE Context procedure can be reused for both with and without anchor relocation scenarios with possible enhancements. Details will be discussed later.
WA: UL data for SDT is buffered at the receiving node in the successful context retrieval procedure. For other cases, the common understanding is that UL data may need to be buffered as well, details are pending.
WA: The last serving gNB, i.e., anchor gNB, will be the decision maker on whether to relocate anchor or not. Assistance information provided by the receiving gNB may help on the decision. Details of assistance information are pending future discussion
Keep the scope of without anchor relocation for SDT.
Among the solutions proposed to support without anchor relocation, forwarding all the MAC PDUs directly to the anchor gNB, is excluded. 
Reply to RAN2 by saying that RAN3 would proceed with the alignment their assumption of RLC handling.

In this contribution, we will further discuss the whole procedure and potential RAN3 impact to support RACH based SDT without anchor reloaction. And base on the discussion, we will provide the observations and proposals accordingly.
2. Discussion
From the RAN2 LS response [2], we see RAN2 further confirmed their view that the RLC configuration used for the SDT DRB data will be based on a UE stored configuration, and RAN2 assumes the RLC PDU will be processed in the receiving gNB.
Observation 1: RAN2 confirms their assumption that RLC handling should be proceed in the receiving gNB, base on the stored configuration. 
Following the RAN2 LS [2], we discussed how to handle the SDT data in RAN3#112e, and agreed that:
Among the solutions proposed to support without anchor relocation, forwarding all the MAC PDUs directly to the anchor gNB, is excluded. 
From the agreements and the LS reply to RAN2 [3], we see RAN3 still need to discuss and confirm how to proceed with SDT data.  
As some companies mentioned that RLC proceeding in receiving node or last serving gNB are both feasible, here we do some simple comparation for the two options, as the tabular below:
	Options
	Pros
	Cons

	Proceed RLC handling in the receiving gNB
	Tight coordination between RLC and MAC, easier to ACK the RLC AM data packets. 
	UE context relocation from anchor gNB to the receiving gNB should be further considered, e.g. full UE context or partial UE context, any security concerns to use the same UE context in the two RAN nodes during SDT data transmission.

	Proceed RLC handling in the anchor gNB
	The UL MAC PDU could be directly transferred to the anchor gNB for further proceeding. The UE context relocation may not be needed.
	How to forward the MAC PDU from receiving gNB to anchor gNB need to be designed. In case of CU-DU split, how to forward the MAC PDU from receiving DU to receiving CU also need to be considered.
In case of CU-DU split in the anchor gNB, anchor CU needs to ask a DU to do corresponding RLC handling, and the stored UE context should be provided to that DU. The DU should do corresponding RLC proceeding and send the PDCP PDU to the anchor CU. The procedure is rather complex and low effiency. 
For RLC AM mode, the problem is even worse, the RLC ACK should be sent from the anchor DU to anchor CU, then forwarded to the receiving CU, to receiving DU.


From the comparation above, we understand proceeds the RLC handling in the receiving node is a simpler option.
Proposal 1: To confirm that RLC handling should be proceed in the receiving gNB for SDT data transmission.
To proceed with RLC handling in the receiving gNB, at least RLC configuration is required for the receiving gNB to do proper RLC handling for UL/DL SDT data, which means the receiving gNB needs to get the corresponding UE context at least the RLC configuration for SDT DRB(s).
Observation 2: The stored UE context, at least the RLC configuration for SDT DRB(s) is required for the receiving gNB to do proper RLC handling for SDT data transmission.

Then let’s discuss how to transfer the necessary UE context for SDT. Here’re two options on how to transfer the UE Context (RLC configuration) from the anchor gNB to the receiving gNB:
· Option 1: anchor gNB provides the whole UE context to the new receiving gNB, and indicate the anchor is kept
· Option 2: anchor gNB provides partial UE context to the receiving gNB

Option 1: anchor gNB provides the whole UE context to the new receiving gNB, and indicate the anchor is kept
To make anchor make proper decision, some assistance info should be provided from receiving gNB to the anchor. What kind of info could be provided by the UE is pending to RAN2. At least the receiving node could understand that the RRCResumeRequest is for UL SDT. So an indication could be added to the RETRIEVE UE CONTEXT REQUEST message to make the anchor gNB knows the real cause of context retrieval.
Proposal 2: Add a new SDT indication in Xn-AP RETRIEVE UE CONTEXT REQUEST message to indicate the context retrieval procedure is caused by small data transmission.
For this option, the receiving gNB could get all the necessary info it needs to handle the UL/DL SDT data.  We understand that the existing RETRIEVE UE CONTEXT RESPONSE could be reused. To let the receiving gNB do proper RLC handling and not relocate the anchor, an indication from the anchor gNB to the receiving gNB is needed.
Proposal 3: RETRIEVE UE CONTEXT RESPONSE could be reused to transfer the full UE context to the receiving gNB, an indication need to be introduced in this message to indicate whether the anchor is kept or not. 
Anchor gNB should provide the tunnels to the receiving gNB for transferring the UL SDT data. The UL tunnel(s) could be included in the RETRIEVE UE CONTEXT RESPONSE.  Meanwhile, the receiving gNB may provide the DL SDT tunnels to the anchor gNB after it receives the UE context, the existing XN-U ADDRESS INDICATION could be reused.
Proposal 4: In case RETRIEVE UE CONTEXT RESPONSE is reused to transfer the UE context, tunnel(s) for UL SDT could be introduced either.
When the SDT data transmission is completed, anchor gNB should release the UE Context in the receiving gNB by sending UE CONTEXT RELEASE message to the receiving gNB. Simultanously, anchor gNB should generate RRCRelease message and send it to the UE via the receiving gNB. To be simple, the RRCRelease message could be piggybacked in the UE CONTEXT RELEASE message.
Proposal 5: RRCRelease message generated by the anchor gNB could be piggybacked in the XnAP UE CONTEXT RELEASE message if the anchor gNB decides not to relocate the anchor.
Base on the discussion above, the overall procedures for RA-based SDT without anchor relocation could be illustrated with the figure below, where the UE context are fully transferred to the receiving gNB.


Figure 1. RA-based SDT without anchor relocation, full UE context relocation
1.  The UE sends an RRCResumeRequest as well as UL SDT data and/or ULInformationTransfer message to the receiving gNB.
2.  	The receiving gNB locates the anchor gNB using the I-RNTI and retrieves the UE context by means of Xn-AP Retrieve UE Context procedure, in the Retrieve UE Context Request the receiving gNB provides the SDT assistance info.
3.  The last serving gNB responds with the RETRIEVE UE CONTEXT RESPONSE, in which it indicates the anchor is kept, and it assigns the UL GTP-U tunnel(s) for SDT DRB(s). 
4. After reception of the UE context, the receiving gNB may provide the GTP-U tunnel(s) for DL SDT. The receiving gNB handles the UL small data and or the UL signalling with the received UE context and forwards them to the last serving gNB.
5. The last serving gNB indicates the receiving gNB to release the UE context after SDT transmission is completed, it also generates and provides the RRCRelease for the UE in the UE Context Release procedure.
6. The receiving gNB forwards the RRCRelease to UE, and the UE is moved to RRC_INACTIVE.

Option 2: anchor gNB provides partial UE context to the receiving gNB



Figure 2. SDT without anchor relocation, partial UE context relocation 
[bookmark: OLE_LINK27][bookmark: OLE_LINK28]For this option, anchor gNB only provides the necessary part of UE context to the new gNB by extending the Retrieve UE Context Failure message or a new class 2 Xn-AP message.  By providing the partial UE context, the receiving gNB could make proper RLC configuration for SDT data handling, and it knows the anchor is kept. 
Similarly, tunnels for UL SDT should also be provided to the receiving gNB. The same message as UE context transfer could be reused.

Comparing the two options above, we see the option 1 greatly reuses the existing context retrieval procedure over Xn, only minimum impact to the existing specification. We slightly prefer to go for this option. The overall procedures for SDT without anchor relocation are described in the CR [4]. 
[bookmark: _GoBack]Proposal 6: Discuss and agree the draft CR [4] for TS 38.300, capturing the overall procedures for RA-based SDT without anchor relocation.

3. Conclusion
In this contribution, we further discussed how to proceed with the RLC handling for the SDT data based on the LS reply from RAN2 [2]. Based on the discussion we provide the following observations and proposals:
Observation 1: RAN2 confirms their assumption that RLC handling should be proceed in the receiving gNB, base on the stored configuration. 
Proposal 1: To confirm that RLC handling should be proceed in the receiving gNB for SDT data transmission.
Observation 2: The stored UE context, at least the RLC configuration for SDT DRB(s) is required for the receiving gNB to do proper RLC handling for SDT data transmission.
Proposal 2: Add a new RRC Resume Cause or a SDT indication in Xn-AP RETRIEVE UE CONTEXT REQUEST message to indicate the context retrieval procedure is caused by small data transmission.
Proposal 3: RETRIEVE UE CONTEXT RESPONSE could be reused to transfer the full UE context to the receiving gNB, an indication need to be introduced in this message to indicate whether the anchor is kept or not. 
Proposal 4: In case RETRIEVE UE CONTEXT RESPONSE is reused to transfer the UE context, tunnel(s) for UL SDT could be introduced either.
Proposal 5: RRCRelease message generated by the anchor gNB could be piggybacked in the XnAP UE CONTEXT RELEASE message if the anchor gNB decides not to relocate the anchor.
Proposal 6: Discuss and agree the draft CR [4] for TS 38.300, capturing the overall procedures for RA-based SDT without anchor relocation.
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