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1. Introduction
RAN2 has started and made some progress on the work item “NR Small Data Enhancements”, the corresponding agreements and working assumptions are provided to RAN3 in the LS [1], details could be found below:
	
1. Overall Description:
RAN2 has started work on the NR Small Data Enhancements WI (RP-201305). 
In RAN2 the assumption is that the details of the procedures and possible adaptations related to UE AS context handling for SDT is handled and decided in RAN3. To benefit in those discussions for this Work Item, RAN2 would like to highlight the following related agreements reached so far in RAN2.
Agreements:
· Context fetch and data forwarding with anchor re-location and without anchor re-location will be considered. (RAN2 #111e)
· From RAN2 perspective, stored “configuration” in the UE Context is used for the RLC bearer configuration for any SDT mechanism (RACH and CG). (RAN2 #111e)
· The configuration of configured grant resource for UE small data transmission is valid only in the same serving cell (RAN2 #112e).
· UL/DL transmission following UL SDT without transitioning to RRC_CONNECTED is supported (RAN2 #111e).
· When UE is in RRC_INACTIVE, it should be possible to send multiple UL and DL packets as part of the same SDT mechanism and without transitioning to RRC_CONNECTED on dedicated grant.  (RAN2 #111e).
· For both RACH and CG based solutions, new keys are generated using the stored security context and the NCC value received in the previous RRCRelease message (i.e. same as legacy procedure) and these new keys are used for generating the data of DRBs that are configured for SDT (RAN2 #112e).


SDT can be initiated by the UE in RRC INACTIVE state either in the same cell/gNB where the UE received RRC Release with suspend configuration, or in case of RACH based SDT, in another cell/gNB if the UE have reselected to a different cell whilst in INACTIVE state. In addition, RAN2 also agreed that the first UL message (i.e. MSG3 for 4-step RACH and MSGA for 2-step RACH) may contain DRB data from one or more DRBs which are configured by the network for SDT. 
The RLC configuration used for the SDT DRB data will be based on a UE stored configuration. RAN2 assumption is that the RLC PDU will be processed in the receiving gNB. 
[bookmark: _GoBack]RAN2 would also like to clarify that the UE can also send or receive subsequent packets to/from the network without transitioning to RRC CONNECTED state.
2. Actions:
To RAN3 group.
ACTION: 	RAN2 respectfully requests RAN3 to take the above into account and consider the context fetch and data forwarding related procedures to support SDT data transmission with and without anchor relocation and provide any feedback on the above RAN2 agreements.


In this countribution, we will initially discuss the overall procedures to support SDT data transmission from RAN3 perspective. On basis of the discussion we will provide corresponding observations and proposals.
2. Discussion
As been interspected in the WID and on basis on RAN2 discussion, SDT data transmission with and without anchor relocation both need to be supported in this WI.
Observation 1: SDT data transmission with and without anchor relocation are both supported in Rel-17.
In NR Rel-15, any data transmission for a UE in RRC_Inactive state will start after transit the UE to RRC_Connected state. That means any data transmission in RRC_Inactive state will result in RRC Resume in Uu interface, and anchor gNB would be relocated in case UE is not in the last serving gNB. 
Observation 2: In NR Rel-15, any data transmission for a UE RRC Inactive will result in RRC Resume and anchor relocation if the UE is not in the last serving gNB.
The basic state transmission could be found in 9.2.2.41 in TS 38.300 [2], as below:


Figure 9.2.2.4.1-1: UE triggered transition from RRC_INACTIVE to RRC_CONNECTED
(UE context retrieval success)
For SDT data transmission, we understand it’s still anchor to decide whther to relocate the anchor. If the anchor gNB decides to relocate the anchor, the legacy procedure (NR Rel-15) could be applied, i.e. context relocation, path switch, etc.
Observation 2: It’s still the anchor gNB to decide whether to keep or relocate the anchor for SDT data transmission.
Proposal 1: If the anchor gNB decides to relocate the anchor, the legacy procedure could be applied.
Which info should be used for the anchor to do decide whether to relocate the anchor or not? It seems at least a new cause value for SDT should be introduced for RETRIEVE UE CONTEXT REQUEST message. The new cause value may be provided by UE in RRCResumeRequest message, or generated by the new gNB on basis on the RRC resume and the reception of the UL data.
Proposal 2: A new cause value, e.g. “SDT” should be introduced for RETRIEVE UE CONTEXT REQUEST message.
Some other assistant info may be provided to the anchor gNB, e.g. whether there’s any/potential subsequent UL SDT data, whether there’s expected DL SDT data/ACK. All of these are pending to RAN2.
Proposal 3: any other assistance info could be provided to the anchor gNB are pending to RAN2.

In NR Rel-15, anchor will be kept only in case of periodic RNAU, as been illustrated in the figure 9.2.2.5-2 of TS 38.300.


Figure 9.2.2.5-2: Periodic RNA update procedure without UE context relocation

Observation 3: In NR Rel-15, the UE context is kept in the anchor gNB in case of periodic RNAU.

From the LS [1], we see RAN2 has agreed 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. 
Base on this, we see at least RLC configuration is required for the receiving gNB to do proper RLC handling for UL/DL SDT data. Then we should consider how the receiving gNB could proceed with the RLC PDU, which means the receiving gNB needs to get the corresponding UE context at least for the RLC configuration.
Observation 4: At least RLC configuration is required for the receiving gNB to do proper RLC handling for SDT data transmission.

Two options on how to transfer the UE Context (RLC configuration) from the anchor gNB to the receiving gNB:
[bookmark: OLE_LINK25][bookmark: OLE_LINK26]Option 1: anchor gNB provides the whole UE context to the new receiving gNB via existing RETRIEVE UE CONTEXT RESPONSE message, and indicates anchor is kept.


Figure 1. SDT without anchor relocation, full UE context is transferred to receiving gNB
For this option, the receiving gNB could get all the necessary info it needs to handle the UL/DL SDT data.  As the existing RETRIEVE UE CONTEXT RESPONSE is used, to let the receiving gNB do proper handling and not relocate the anchor, an indication from the anchor gNB to the receiving gNB is needed.
When the SDT data transmission is completed, anchor gNB should release the UE Context in the receiving gNB by sending UE Conetext Release Command to the new 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 included in the UE Conetext Release Command message.
Proposal 4: For option 1, the changes required for the legacy procedures include:
· Add an indication in RETRIEVE UE CONTEXT RESPONSE to let the receiving gNB know the decision of the anchor gNB on whether to relocate the anchor;
· Include RRCRelease message in the XnAP UE Conetext Release Command message

Option 2: anchor gNB provides partial UE context to the receiving gNB, e.g. only the RLC configuration of SDT DRBs.



Figure 2. SDT without anchor relocation, partial UE context is transferred to receiving gNB
[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 or a new class 2 Xn message following the Retrieve UE Context Failure 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. 
Proposal 5: For option 2, Retrieve UE Context Failure message or a new defined class 2 message could be used to provide the partial UE Context from the anchor gNB to the receiving gNB.

For both option 1 and option 2, to allow the UL and DL SDT data transmission between the receiving gNB and the anchor gNB, the anchor gNB should provide the GTP-U tunnels per SDT DRBs for UL SDT data transmission, and the receiving gNB may provide the GTP-U tunnels per SDT DRBs for DL SDT data transmission.
Observation 5: To allow the UL and DL SDT data transmission between the receiving gNB and the anchor gNB, the anchor gNB should provide the GTP-U tunnels per SDT DRBs for UL SDT data transmission, and the receiving gNB may provide the GTP-U tunnels per SDT DRBs for DL SDT data transmission.
How to assign the UL/DL GTP-U tunnels need to be further considered. Together with the UE Context transfer procedure, or reuse the existing Xn-U Address Indication.
Proposal 6: RAN3 need to discuss how to assign UL/DL GTP-U tunnels between anchor gNB and the receiving gNB for SDT data transmission.

Base on the discussion above, to support SDT data transmission without anchor relocation, the main issue to be discussed is how to provide the UE context from the anchor gNB to the receiving gNB.
Proposal 7: RAN3 need to discuss partial or full UE context should be provided from anchor gNB to the receiving gNB firstly, then go to the details of the solution.

3. Conclusion
In this contribution, we initially discussed the overall procedure of SDT data transmission with or without anchor relocation. Based on the discussion above we provide the following observations and proposals:
Observation 1: SDT data transmission with and without anchor relocation are both supported in Rel-17.
Observation 2: In NR Rel-15, any data transmission for a UE RRC Inactive will result in RRC Resume and anchor relocation if the UE is not in the last serving gNB.
Observation 2: It’s still the anchor gNB to decide whether to keep or relocate the anchor for SDT data transmission.
Proposal 1: If the anchor gNB decides to relocate the anchor, the legacy procedure could be applied.
Proposal 2: A new cause value, e.g. “SDT” should be introduced for RETRIEVE UE CONTEXT REQUEST message.
Proposal 3: any other assistance info could be provided to the anchor gNB are pending to RAN2.
Observation 3: In NR Rel-15, the UE context is kept in the anchor gNB in case of periodic RNAU.
Observation 4: At least RLC configuration is required for the receiving gNB to do proper RLC handling for SDT data transmission.
Proposal 4: For option 1, the changes required for the legacy procedures include:
· Add an indication in RETRIEVE UE CONTEXT RESPONSE to let the receiving gNB know the decision of the anchor gNB on whether to relocate the anchor;
· Include RRCRelease message in the XnAP UE Conetext Release Command message
Proposal 5: For option 2, Retrieve UE Context Failure message or a new defined class 2 message could be used to provide the partial UE Context from the anchor gNB to the receiving gNB.
Observation 5: To allow the UL and DL SDT data transmission between the receiving gNB and the anchor gNB, the anchor gNB should provide the GTP-U tunnels per SDT DRBs for UL SDT data transmission, and the receiving gNB may provide the GTP-U tunnels per SDT DRBs for DL SDT data transmission.
Proposal 6: RAN3 need to discuss how to assign UL/DL GTP-U tunnels between anchor gNB and the receiving gNB for SDT data transmission.
Proposal 7: RAN3 need to discuss partial or full UE context should be provided from anchor gNB to the receiving gNB firstly, then go to the details of the solution.
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