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Introduction

RAN3 has received the LS in [2] where RAN2 informs RAN3 of the progress they have achieved on SDT (Small Data Transmission) work item.

RAN2 work currently focuses on the RRC-based SDT in two modes: RACH and CG based solution.

RAN2 ask RAN3 to consider the data forwarding and context fetch procedures to support SDT and to provide feedback to RAN2.

This paper investigates RAN3 support of SDT.
Discussion and Proposal

The main RAN2 agreements concerning RAN3 are:

1. Both SDT with anchor relocation and without anchor relocation are supported

2. In case of RACH-based SDT the UE can initiate SDT in a different cell/gNB compared to the cell where UE was sent to RRC_INACTIVE.
3. The UE can send or receive multiple packets without transitioning to Connected state.

4. UE will use the stored configured RLC configuration context when initiating SDT.

The following call flows represent an example of SDT transaction without context relocation:
Data forwarding without context relocation 


[image: image1]
Expected impact on stage 3:
F1 Initial UL Transfer: add an indication of SDT
Xn retrieve UE Context Request: add an indication of SDT
E1 Bearer context request: add an indication of SDT to check presence of DL data. If yes, signal to with PDI (Pending Data Indication).
E1 bearer context response: add an indication of PDI or no more data 
Xn retrieve UE Context response: add RLC context, F1 UL teid, PDI

F1 context setup request: add RLC context, PDI
The following call flows represent an example of SDT transaction with context relocation:

Data Forwarding with context relocation 
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Expected impact on stage 3:

F1 Initial UL Transfer: add an indication of SDT

E1 Bearer context request: add an indication of SDT to check presence of DL data. If yes, signal to with PDI (Pending Data Indication).
E1 bearer context response: add an indication of PDI or no more data 

F1 context setup request: add RLC context, PDI
From the above examples, we can conclude that data forwarding is possible following all agreements of RAN2. More precisely:

For (1) and (2) with both SDT without context relocation and SDT with context relocation

For (4) taking into account that RLC context needs to be sent to the DU 

For (3) This data forwarding can also be supported taking into account the fact that there can be multiple packets (UL or DL) due to the setup of UP tunnels and PDI indication.
Proposal 1: send a positive feedback to RAN2 in tdoc [3] that all the four agreements taken by RAN2 are compatible with data forwarding solutions in RAN3 and can be implemented when the WI starts.
Moreover, the RAN3 impacts over Xn, F1, E1 interfaces have been identified above. One can see that the impacts for the case of context relocation are a subset of the impact of without context relocation and they have been identified. 
Proposal 2: continue the RAN3 work based on RAN3 impacts analysed in this paper as a starting point.

Context fetch procedures: full context or RLC context relocation?
The above call flows prove that two types of context fetch are needed:

· In case of SDT with anchor relocation, it is needed for the target gNB to fetch the full UE context from the anchor gNB,

· In case of SDT without anchor relocation, it is still needed for the target gNB to fetch the RLC context from the anchor gNB.

Observation 1: Two types of context fetch exist for SDT. Either the full context is retrieved or the RLC context only.

In is however not clear which node should decide whether the full context should be fetched or not i.e. whether anchor gNB function is relocated or not?

We could think of various different situations:

· There are situations where the target gNB could have compelling reasons to become the new anchor gNB: for example, the UE has indicated that significant amount of data is to be expected or has indicated the presence of non-SDT data in its buffer. In that case the target gNB would need to move the UE to RRC connected state and therefore become the new anchor gNB.

· There are opposite situations where the target gNB could instead have a strong preference to not become anchor gNB. This could be the case for example due to its load situation e.g. the target gNB is in high load and prefers that the SDT transaction continues keeping the old anchor gNB.

· There are situations where the target gNB would have no compelling reason, or no preference in either directions, then the anchor gNB could decide whether to relocate the anchor function or not based on its own information: for example, based on past traffic activity/velocity estimation it could judge whether it is worth relocating the anchor function i.e. the full context.
Observation 2: to cope with the various use cases, the target gNB should be able to request the full context relocation when needed or indicate that it leaves the decision to the anchor gNB.

The signalling should therefore be flexible enough to enable these different use cases. It is proposed to feed back to RAN2 about this needed flexibility on context fetch.
Proposal 3: feed back in reply LS RAN3 conclusion that the protocol should enable flexibility for the target gNB to request the full context relocation when needed or indicate that it leaves the decision to the anchor gNB whether full context or only RLC context is sent. 
Conclusion and Proposals

This paper has investigated how to implement data forwarding in RAN3 taking into account the four main agreements that RAN2 reached in their LS [2].
It has sketched possible solutions and no show-stopper was found with regards to data forwarding for any of the four RAN2 agreements. 
Besides, the paper has analysed the context fetch procedure for SDT and concluded that the decision to relocate the full context (i.e. anchor relocation) or only the RLC context should be flexibly taken either by target gNB or by anchor gNB depending on the scenario.

Proposal 1: send a positive feedback to RAN2 in tdoc [3] that all the four agreements taken by RAN2 are compatible with data forwarding solutions in RAN3 and can be implemented when the WI starts.

Proposal 2: continue the RAN3 work based on RAN3 impacts analysed in this paper as a starting point.

Proposal 3: feed back RAN3 conclusion that the protocol should enable flexibility for the target gNB to request the full context relocation when needed or indicate that it leaves the decision to the anchor gNB whether full context or only RLC context is sent. 
It is proposed to agree the Reply LS in [3] and continue the work based on the RAN3 impacts identified in this paper.
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