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1 Introduction
In previous RAN3 meetings, some agreements were achieved:
	1. WA: For CG based SDT, RAN3 will further discuss impacts and mainly consider split-gNB case.

2. WA: Sequence UL/DL transmission following UL SDT without transitioning to RRC_CONNECTED is supported for SDT

3. 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.

4. 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.

5. 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
6. Keep the scope of without anchor relocation for SDT.

7. Among the solutions proposed to support without anchor relocation, forwarding all the MAC PDUs directly to the anchor gNB, is excluded. 

8. Reply to RAN2 by saying that RAN3 would proceed with the alignment their assumption of RLC handling.


In our other two contributions [1][2], we discuss the RA-SDT and CG-SDT dedicated issues. In this contribution, we will address other issues not mentioned, which includes:

· Switch from SDT to non-SDT for RA-SDT 
· Switch from SDT to non-SDT for CG-SDT

· RRC Reconfiguration during SDT session

· Configured Grant configuration in serving cell
2 Discussions
2.1. Switch from SDT to non-SDT for RA-SDT
Till now, RAN2 achieved the following agreements for switching from SDT to non-SDT. 
	9 Switching from SDT to non-SDT is supported.

10 FFS Switching from CG-SDT to RA-SDT is not allowed

11
UE switches from SDT to non-SDT in following cases:

-
Case 1 (27/0): UE receive indication from network to switch to non-SDT procedure. 

-

Network can send RRCResume. FFS whether network can send indication in RAR/fallbackRAR/DCI to switch to non-SDT procedure.
-
FFS Case 2 (18/9): Initial UL transmission (in msgA/Msg3/CG resources) fails configured number of times


1. No new solution is defined to prevent data loss or duplication for the scenario where the anchor relocation is required in the middle of an SDT session, i.e. network can release UE back into RRC_INACTIVE

2. PDCP entities of only the non-SDT RBs are re-established (i.e. not for the SDT RBs) when the UE moves from RRC_INACTIVE with SDT session ongoing to RRC CONNECTED.   

3. Events that trigger a termination or failure of an ongoing SDT session 1) cell reselection, 2) expiry of the SDT failure detection timer, 3) when Max retx is reached in RLC.  RLC AM max retransmission functionality remains unchanged.  

4. When a UE detects a failure of an ongoing SDT session, UE transitions autonomously into RRC_IDLE (as baseline solution).   If time allows or have a ready solution we can consider further optimizations.

5. Switching from SDT to non-SDT via RAR/fallbackRAR/DCI sent by network is not supported for RA-SDT
We have the following observations:
· RRCResume message can be sent to UE in order to switch from SDT to non-SDT

· In the middle of SDT session, the network can send RRCRelease to the UE in order to performing anchor relocation. 

Since the switch from SDT to non-SDT also indicates the anchor relocation, the above RAN2 agreements result in the case that both RRCResume and RRCRelease can be applied to perform anchor relocation for switch from SDT to non-SDT.
Observation 1: RAN2 agreements indicate that the anchor relocation for switch from SDT to non-SDT can be achieved either during SDT session by sending RRCResume or after ending SDT session by sending RRCRelease message. 

In the following, we will analyze the three ways for switch from SDT to non-SDT:

Way 1: sending RRCResume during SDT session

In this way, a key issue is the generation of RRCResume message. In particular, the UE is communicated with anchor gNB via the serving gNB, and the applied security key belongs to the anchor gNB. Thus, the PDCP PDU of RRCResume message should be generated by the anchor gNB. However, the content of the RRCResume message should be generated by the serving gNB based on the relocated context from the serving gNB. Thus, this way needs solve the issue of RRCResume message generation from RAN3 point of view, and the interaction between the serving gNB and anchor gNB is needed. Such issue can be applicable for both DL and UL non-SDT data arrival cases. The following two figures give the potential procedure for DL and UL non-SDT data arrival, respectively. 
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Way 2: sending RRCRelease to terminate SDT session

In this way, the network sends the RRCRelease message to the UE to terminate the ongoing SDT session. After that, the UE should start another RRCResume procedure. The key issue of this way is how to trigger the UE starting another RRCResume procedure. In our understanding, there are 2 options:

· Option 1: RAN paging from anchor gNB

This option is to reuse the legacy RAN paging procedure to trigger the RRCResume. In case of UL non-SDT data arrival, the UE should inform this to serving gNB, and then serving gNB can send the RRCRelease message to the UE to stop SDT session; meanwhile, the serving gNB can notify the anchor gNB the arrival of non-SDT. After that, the anchor gNB can send the RAN paging message to serving gNB.  
In case of DL non-SDT data arrival, the anchor gNB can send the RAN paging message to the serving gNB. In this message, the UE identity information should be contained to help the serving gNB identify that the paged UE is the one with ongoing SDT session so that the serving gNB can send RRCRelease to the UE first, and then send the Paging message. 

This option introduces RAN3 impact regardless of DL/UL non-SDT data arrival. 

· Option 2: RRCRelease message
This option is to enhance the RRCRelease message to trigger another RRC Resume procedure. In particular, RRCRelease message should include an indication on non-SDT data arrival so that the UE can start RRC Resume procedure, which is RAN2 issue.

In case of UL non-SDT data arrival, similar to option 1, the serving gNB can notify the anchor gNB the arrival of non-SDT. After that, the anchor gNB can generate a new RRCRelease message by including such indication so that the buffered RRCRelease message (previously received when starting SDT session without context relocation) can be overwritten by such new RRC message. This case introduces RAN3 impact. 

In case of DL non-SDT data arrival, the anchor gNB can generate a new RRCRelease message by including the above indication so that the buffered RRCRelease message (previously received when starting SDT session without context relocation) can be overwritten by such new RRC message. RAN3 also needs to define the behavior of overwriting the buffered RRCRelease message. 

This option introduces RAN3 impact regardless of DL/UL non-SDT data arrival

In addition, as we understood, RAN2 also consider another way to realize the switch from SDT to non-SDT, 

Way 3: Autonomous termination, i.e., the UE autonomously terminates ongoing SDT procedure, and initiate a new RRC Resume procedure.  
This way applies the case of UL non-SDT data arrival only. In this way, the UE can terminate the SDT session by itself; however, the network side is not aware of such UE behavior so it will continue the small data transmission. Thus, this way may need to resolve the issue of unnecessary SDT data transmission at the serving gNB side. To resolve the issue, the network should be able to identify the termination of the ongoing SDT session. One possible method is that when the UE starts the new RRCResume procedure, the anchor gNB can identify that such UE has an ongoing SDT session at the serving gNB so that the anchor gNB can inform the serving gNB to stop SDT session of the UE. 
This way also introduces the RAN3 impact. 
In summary, no matter of which way for switch from SDT to non-SDT, the RAN3 impact can be foreseen. Since the Way1 and Way2 have been in the scope of RAN2 agreement, we propose to study Way1 and Way2 in RAN3 first, and wait for the progress for Way3. As discussed above, the key issues for Way 1 and Way 2 are, respectively, given as below:
· Way 1: key issue is the generation of RRCResume message 

· Way 2: key issue is the trigger of RRC Resume procedure at the UE side

Proposal 1: RAN3 discusses the key issues for the two different ways for switch from SDT to non-SDT for RA-SDT:

· Way 1 (sending RRCResume during SDT session): the key issue is the generation of RRCResume message 

· Way 2 (sending RRCRelease to terminate SDT session): the key issue is the trigger of RRC Resume procedure at the UE side
2.2. Switch from SDT to non-SDT for CG-SDT

For CG-SDT, the UE is located at the same gNB as the one sending UE to the INACTIVE status. In case of DL/UL non-SDT data arrival, the gNB can be notified so that it can directly send the RRCResume message to the UE. Thus, there is no RAN3 impact. 
2.3. RRC Reconfiguration during SDT session
In RAN2#113e, the following working assumption was achieved:
Working assumption 

1. Support configuring of SRB1 and SRB2 for small data transmission for carrying RRC and NAS messages.

2. Upon initiating RRC Resume procedure for SDT initiation (i.e. for first SDT transmission), the UE shall also resume SRB2 that is configured for SDT, in addition to SDT DRBs that are configured for SDT
3. RAN2 recommends to include SRB2 in WID
Observation 2: RAN2 assumes that the SRB1/SRB2 RRC message can be transmitted during small data transmission. 

As a result, RRCReconfiguration towards UE may be allowed to revise the configurations for SDT bearers during SDT session. If this is possible, the following issues need further discussion

Issue 1: Configuration update in case of RA-SDT without context relocation

In RA-SDT without context relocation, the low layer configurations for SDT bearers are generated at the serving gNB, and in case of CU-DU split, the configuration is generated at the serving gNB-DU. However, the RRC message should be generated by the anchor gNB. Thus, the resultant signaling contains:

· Serving gNB-DU ( Serving gNB-DU: updated low layer configurations for SDT bearers

· Serving gNB-CU ( anchor gNB: the update low layer configurations for SDT bearers

· Anchor gNB ( serving gNB-CU: the RRCReconfiguration message to the UE
· Serving gNB-CU ( UE: RRCReconfiguration message 
Issue 2: Configuration update in case of RA-SDT with context relocation
In RA-SDT with context relocation, the RRC message is generated by the serving gNB so that the configuration update can be completely under the control of the serving gNB. In case of the CU-DU split, the serving gNB-DU can provide the updated low layer configuration to the gNB-CU, and then gNB-CU sends the RRCReconfiguration message to the UE. 
Issue 3: configuration update in case of CG-SDT 

In this case, the serving gNB is the same as the one before entering RRC_INACTIVE status. Thus, the RRCReconfiguration message can be generated by the serving gNB. In case of the CU-DU split, the serving gNB-DU can provide the updated configured grant configuration to the gNB-CU, and then gNB-CU sends the RRCReconfiguration message to the UE.
We can identify that the configuration update during SDT session introduces some impacts to RAN3, especially for the RA-SDT without context relocation. Thus, before the detailed discussion, it is better to send LS to RAN2 for clarification on whether the RRCReconfiguration message can be sent to the UE during the SDT session. 
Proposal 2: An LS to RAN2 is sent to clarify whether or not the RRCReconfiguration message can be sent to the UE during the SDT session. 

2.3. Configured Grant configuration in serving cell
Till now, RAN2 reaches the following agreements w.r.t. the configured grant configuration
1 The configuration of configured grant resource for UE small data transmission is valid only in the same serving cell.  FFS for other CG validity criteria (e.g. timer, UL/SUL aspect, etc)
1. CG-SDT resource configuration is provided to UEs in RRC_Connected only within the RRCRelease message, i.e. no need to also include it in RRCReconfiguration message 
2. RRCRelease message is used to reconfigure or release the CG-SDT resources while UE is in RRC_INACTIVE
1. RAN2 design assumes that RRCRelease message is sent at the end to terminate the SDT procedure from RRC point of view.   The RRCRelease sent at the end of the SDT may contain the CG resource (as per previous agreement).   Write an LS to SA3 to explain SDT procedure and agreement.

2. UE should release CG-SDT resource (if stored) when UE initiates RRC resume procedure from another cell which is different from the cell in which the RRCRelease is received.

We can have the following observations:
· The configured grant configuration is only included in RRCRelease message and it is only valid when the UE is in the cell where the RRCRelease message with Configured Grant configuration is received 
· The RRCRelease message can be used to reconfigure the configured grant configuration. 
However, the agreements do not indicate the sending gNB of RRCRelease message. In case of mobility during the INACTIVE status, the intuitive understanding is that the RRCRelease message from the cell under anchor gNB contains the configured grant configuration, and it is valid in such cell. However, when UE moves to a new serving cell, and the RRCRelease message can be sent to the UE to terminate the SDT procedure. In this case, the above RAN2 agreements seem to indicate that the RRCRelease message sent by serving gNB can also contain the configured grant configurations, and such configurations are generated by the serving gNB. 

In case of supporting configured grant configuration from serving gNB (different from the anchor gNB), the serving gNB should send the configured grant configuration to the anchor gNB, and then anchor gNB generates the RRCRelease message. In case of CU-DU split, the serving gNB-CU can request the configured grant configuration from the serving gNB-DU. Those impacts rely on the understanding of RAN2 agreement. Thus, we think it is beneficial to send an LS to RAN2 for clarification.
Proposal 3: An LS to RAN2 is sent to clarify whether or not the RRCRelease message can include the configured grant configuration when the UE is under the cell of serving gNB (different from the anchor gNB).
3 Conclusion
In this contribution, we discuss switch from SDT to non-SDT, RRCReconfiguration during SDT session, and configured grant configuration in serving cell, and we propose:
Proposal 1: RAN3 discusses the key issues for the two different ways for switch from SDT to non-SDT for RA-SDT:

· Way 1 (sending RRCResume during SDT session): the key issue is the generation of RRCResume message 

· Way 2 (sending RRCRelease to terminate SDT session): the key issue is the trigger of RRC Resume procedure at the UE side
Proposal 2: An LS to RAN2 is sent to clarify whether or not the RRCReconfiguration message can be sent to the UE during the SDT session. 

Proposal 3: An LS to RAN2 is sent to clarify whether or not the RRCRelease message can include the configured grant configuration when the UE is under the cell of serving gNB (different from the anchor gNB).
References

[1] 

Anchor gNB
2. RETRIEVE UE CONTEXT REQUEST (non-SDT data arrival)
Serving gNB
UE
1. RRC Message (Non-SDT data arrival indication)
3. RETRIEVE UE CONTEXT RESPONSE
4. RRC TRANSFER (RRCResume message)
5. RRC TRANSFER (PDCP PDU of RRCResume message)
6. RRCResume
0. UL non-SDT data arrival
Anchor gNB
2. UE CONTEXT TRANSFER COMPLETE (RRCResume message)
Serving gNB
UE
1. UE CONTEXT Transfer
3. RRC TRANSFER (PDCP PDU of RRCResume message)
4. RRCResume
0. DL non-SDT data arrival
(a) UL non-SDT data arrival
(b) DL non-SDT data arrival



