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Introduction

RAN3 has asked RAN2 to check one solution to optimize the switch from ongoing SDT transaction mode into RRC connected state in the case of RA-SDT without anchor relocation (after partial context transfer), especially in the case of non-SDT data arrival.

At last RAN3#123 meeting, RAN3 has received the following LS response in [2] from RAN2:

RAN2 discussed the scenario in RAN3 LS about the DL non-SDT data arrival in case of RA-SDT without UE anchor relocation. RAN2 agrees the benefits of the proposed solution from RAN3. The solution is feasible from RAN2 perspective and has small impacts on RAN2 spec, and RAN2 decided to agree on the related CR for TS 38.331 and 38.306.

Basically, the solution was found feasible and RAN2 agreed the associated RAN2 CR. However, this solution does not solve all cases. At RAN3#123 complementary solutions were further discussed and conclusion postponed. The reply LS was also therefore postponed to RAN3#123bis.

This paper summarizes again the RAN3 impacts to implement the RAN2 solution and what are the complementary RAN3 (Network) solutions to solve remaining cases.

Description
1. Original issue
For RA-SDT without anchor relocation, the original problem raised by RAN3 was the duration and signaling effort to switch an SDT transaction mode to RRC connected state after partial context transfer as shown below: 
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Figure 1: Current switch from SDT to RRC connected state after partial context transfer for DL-non SDT data

Especially, as shown in the figure 1 above, the paging phase between the release and the resume request can take time.
2. RRC Release solution with RAN2 impact for only supporting UEs
The RAN2 CR agreed enables to avoid the “paging phase” in the previous call flow. Hence, UE directly triggers the RRC Resume Request procedure after receiving the RRC release which contains a new flag.

This is shown below: 
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Figure 2: Optimized switch from SDT to RRC connected state after partial context transfer for UEs with supporting capability of new extra resume bit

The advantage of the solution is that it has no RAN3 impact. 

The drawback of the solution is that it only works for UEs supporting the CR. This is why RAN2 agreed a corresponding capability field for the UE to enable the anchor gNB to check whether the UE supports the feature or not before including the flag in the RRC release (see the step “check UE capability for extra resume bit” in the above figure 2).
3. RRC setup solution with RAN3 impact for all UEs (no UE impact)
For non-supporting UEs, a RAN3 solution could alternatively be used which consists in relocating the UE context over Xn and new serving gNB generating the classical RRC Setup. 
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Figure 3: Optimized switch from SDT to RRC connected after partial context transfer for non-supporting UEs but RAN3 impact

The advantage of the solution shown in figure 3 is that it is supported by all UEs as classical fallback mode.
The drawback is that this requires Xn impact on receiving gNB which is no longer transparent.
Regarding data loss, in the RRC-based solution, the Receiving-gNB sends a release (indicating the UE to do a RA access for resume to connected) to the UE once it receives the indication of DL non-SDT data. The RAN3 (or Network) solution described above would not give any difference regarding data loss, because once the UE receives either setup or release all pending RLC/HARQ retransmissions would be dropped.
Comparison of solutions
This following table compares the three solutions:
	
	pros
	cons

	Current solution
	No specification impact.
	Latency when switching 

	RRC CR supporting solution (figure 2)
	Optimized latency.
Transparent for receiving gNB.
	RRC impact: only works for supporting UEs (post release 18 UEs and oonly if they implement this feature).
Anchor gNB needs to check UE capability.

	RAN3 solution (figure 3)
	Optimized latency.
Supported by all UEs. 

Less signaling than RRC solution


	Additional Xn impact to the receiving gNB.


Conclusion and Proposals
As shown by the comparison table, all solutions have pros and cons.

Proposal 1: RAN3 to select which solution to take, or to take them all.
Proposal 2: if RAN3 decides to take them all, agree the corresponding CRs in [3], [4] and the LS response in [5]. 
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