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1. Introduction
In the LS “R2-2010839 LS to RAN3 on small data transmission” from RAN2, the following content is included.
	
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. 
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.



This paper addresses context fetch and data forwarding related procedures to support SDT data transmission with and without anchor relocation.
2. Discussion
According to the RAN2 progress, UE is allowed to keep RRC inactive state for subsequent UL/DL SDT. RAN2 also agreed to use the stored RLC bearer configuration for SDT. The first UL message that contains the RRCResumeRequest may also contain data according to the RAN2 agreements. In case of UE in inactive state, the receiving gNB other than the anchor gNB has no UE context, so that it shall buffer UL data (if included in the first UL message) after receiving RRCResumeRequest message with UL data.
Proposal 1: For RACH based SDT, the receiving gNB shall buffer UL data after receiving RRCResumeRequest message with UL data from UE.
The work item also requires the support of SDT with and without anchor relocation. In order to support SDT, the receiving gNB shall send assistant information (e.g., SDT indicator) contained in Retrieve UE context request message to anchor gNB, then the anchor gNB can make a decision on SDT with or without anchor relocation. Further it should also be noted that the SDT cause (i.e. the fact that RRCResume is performed for SDT) is known to the receiving gNB and as a minimum, this information (i.e. the SDT cause) should be made available to the anchor gNB. Further, when SDT is initiated, the receiving gNB may also have information about the buffered data in UL available at the UE. This can also be useful for the anchor gNB in making a decision regarding the anchor relocation or no-anchor relocation. Considering this, the following proposal is made: 
In RAN2, seen as R2-2009967, many companies think that the SDT assistant information is benefit for decision on anchor relocation.
If the SDT assistant information can be received (e.g., included in the Retrieve UE Request message), the last serving gNB (i.e., anchor gNB) can decide whether to relocate anchor gNB or not, then it will send either UE context response message or UE context failure message to the receiving gNB (same as legacy).
In legacy MO-EDT for User Plane CIoT 5GS Optimisation, both UL data and DL data (if any) will be transmitted after anchor relocation. For RACH based SDT, this method can be reused.
Observation 1: The SDT assistant information is useful before legacy relocation decision.
Proposal 2: The SDT indicator shall be sent to anchor gNB included in the Retrieve UE context request message. In addition, the receiving gNB may also optionally include an indication for the total amount of UL data available at the UE side. 
Based on the SDT indicator information and other information included in the Retrieve UE context request message, the anchor gNB can decide whether to relocate UE context or not, which is aligned with the previous UE context relocation behavior. 
Proposal 3: Anchor gNB decides whether to relocate UE context or not (as legacy).
Observation 2: For SDT, both UL data and DL data (if any) will be transmitted after anchor relocation decision (both Retrieve UE context response and Retrieve UE context failure).
The following sections will discuss both SDT with anchor relocation and SDT without anchor relocation separately.
2.1 SDT with anchor relocation
The following figure depicts SDT solution with anchor relocation.


Figure 1: SDT with anchor relocation
When the anchor gNB decides to relocate UE context, the flow procedures in the figure 1 is very similar to legacy flow procedures in TS 38.300.
The main difference in user plane is that, after anchor relocation, the receiving gNB shall handle UL/DL SDT, which is very similar to LTE EDT defined in TS 36.300.
The main difference in control plane is that in the step 9, the receiving gNB can decide when to send RRC message to UE. For instance, if judging no further UL/DL SDT coming, the receiving gNB can send RRC release message to UE then the UE will go to RRC inactive or RRC idle. 
Proposal 4: In case of SDT with anchor relocation, the legacy procedure can be reused and no new procedure will be needed.
2.2 SDT without anchor relocation
2.2.1 SDT initiation
According to legacy procedure, if anchor node decides to not relocate UE context, it sends Retrieve UE context failure message including RRCrelease message, but not including either RLC bearer configuration or UE context.
In order to support SDT without anchor relocation, the anchor gNB shall additionally send at least the RLC bearer configuration and UL TNL address to the receiving gNB, then the gNB can establish RLC bearer used for SDT.
Proposal 5: In case of SDT without anchor relocation, RLC configuration and RLC tunnel for the SDT shall be established at receiving gNB.
In order to support SDT, the receiving gNB shall acquire SDT associated RLC configuration and UL PDCP TNL address, and establish SDT associated RLC entities, the anchor gNB shall acquire SDT associated DL CG TNL address.
There are two methods to transfer RLC configuration and establish RLC tunnel.
1) Enhance existing messages.
2) Introduce new messages.
Method 1: Enhance existing messages
Upon decision on keeping UE context, the anchor gNB transfers RLC configuration and UL PDCP TNL address contained in Retrieve UE context failure message to the receiving gNB.
Correspondingly, the receiving gNB transfers DL CG TNL address associated to the SDT DRB bearer contained in the Xn-U address indication message to the anchor gNB.
Method 2: Introduce new messages.
Upon decision on keeping UE context, the anchor gNB initiates a new procedure (e.g., RLC context transfer procedure) to transfer the SDT associated RLC configuration.


Figure 2: SDT without anchor relocation
In order to not impact on legacy procedure and message, for simplicity, we prefer to introduce new procedure to support SDT.
Proposal 6: It is suggested to introduce new procedure for SDT RLC context transfer.
2.2.2 SDT termination
Changed to RRC inactive/idle state (Seen Step 8a/9a in figure 2)
In legacy MO-EDT for User Plane CIoT 5GS Optimisation, if no further UL/DL EDT data exists, the receiving gNB shall send RRC release message to UE then the UE enters into either RRC_inactive or RRC_idle state. For RACH based SDT, this behaviour can be reused for both network and UE.
Observation 3: If receiving Retrieve UE context failure including RRCrelease message, when no further UL/DL SDT data exists, the receiving gNB shall send RRC release message to UE.
Observation 4: After a period of SDT transmission without anchor relocation, if no further data exists, the anchor gNB shall command UE into RRC_Inactive/Idle state.
Changed to RRC connected state (Seen Step 8b.../10b in figure 2)
It should be noted that in the above procedure, it is assumed that once the anchor gNB decides to proceed with SDT without anchor relocation, the SDT procedure is fully completed without anchor relocation. However, after deciding to not relocate UE context and during the phase of of UL/DL SDT transmission, if non-SDT type UL/DL user data arrives, then anchor node will have to relocate UE context and the UE needs to be moved to RRC connected state (i.e., step 8b/9b in figure 2, instead of moving to RRC_INACTIVE, the UE will need to move to RRC_CONNECTED state).
For instance, if receiving non-SDT type DL user data from UPF, the NG-RAN node shall relocate anchor gNB by sending Retrieve UE context response message including RRCResume message. 
Observation 5: After a period of SDT transmission without anchor relocation, if non-SDT type data coming, the anchor gNB shall command UE into RRC_connected state.
Proposal 7: RAN3 shall discuss how to support anchor relocation after a period of SDT without anchor relocation.
For instance, there are several solutions to resolve the issue.
Solution 1: The receiving gNB stores/buffers Retrieve UE context failure message including the RRCRelease message (i.e., step 4) and if then it receives Retrieve UE context response message including RRCResume message (i.e., step 9b), it will ignore the RRCRelease message and send the RRCResume message instead.
Solution 2: The receiving gNB will send the UE back to RRC_INACTIVE state but the UE will be paged and then a new RRCResume procedure can be triggered.
Solution 3: The receiving gNB does not receive Retrieve UE context failure message (i.e., step 4 is not sent), after a period of SDT transmission, it receives Retrieve UE context response/failure message including RRC message, then it sends the RRC message to UE.
The corresponding CRs and draft reply LS are [1], [2] and [3].
3. Conclusion
After the above analysis, we provide the following observations and proposals
Observation 1: The SDT assistant information is useful before legacy relocation decision.
Observation 2: For SDT, both UL data and DL data (if any) will be transmitted after anchor relocation decision (both Retrieve UE context response and Retrieve UE context failure).
Observation 3: If receiving Retrieve UE context failure including RRCrelease message, when no further UL/DL SDT data exists, the receiving gNB shall send RRC release message to UE.
Observation 4: After a period of SDT transmission without anchor relocation, if no further data exists, the anchor gNB shall command UE into RRC_Inactive/Idle state.
Observation 5: After a period of SDT transmission without anchor relocation, if non-SDT type data coming, the anchor gNB shall command UE into RRC_connected state.
Proposal 1: For RACH based SDT, the receiving gNB shall buffer UL data after receiving RRCResumeRequest message with UL data from UE.
Proposal 2: The SDT indicator shall be sent to anchor gNB included in the Retrieve UE context request message. In addition, the receiving gNB may also optionally include an indication for the total amount of UL data available at the UE side. 
Proposal 3: Anchor gNB decides whether to relocate UE context or not (as legacy).
Proposal 4: In case of SDT with anchor relocation, the legacy procedure can be reused and no new procedure will be needed.
Proposal 5: In case of SDT without anchor relocation, RLC configuration and RLC tunnel for the SDT shall be established at receiving gNB.
Proposal 6: It is suggested to introduce new procedure for SDT RLC context transfer.
Proposal 7: RAN3 shall discuss how to support anchor relocation after a period of SDT without anchor relocation.
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