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1.	Introduction
In RAN2#113bis-e and RAN2#115-e, switching cases between 2-step and 4-step RA and between SDT and non-SDT were discussed, and agreements were made as follows.
[RAN2#113bis-e] 
	Agreements:
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



[RAN2#115-e]
	Agreements
6. The fallbackRAR reception as legacy 2-step RACH is supported in 2-step RA-SDT, i.e., fallback from 2-step RA-SDT to 4-step RA-SDT when fallbackRAR is received
7. As legacy, UE can be configured to switch from 2-step RA-SDT to 4-step RA-SDT after N times of MsgA transmission
13. Switching from SDT to non-SDT via RAR/fallbackRAR/DCI sent by network is not supported for RA-SDT



	Agreements
3.	During subsequent CG transmission phase (i.e. after the UE has received response from NW) UE can initiate at least legacy RACH procedure (e.g. trigger due to no UL resources).  No MAC PDU rebuilding is required.  FFS if the RA-SDT RA resources can be used for subsequent data.
a.	At least the following conditions are agreed: (1) no qualified SSB when the evaluation is performed; (2) when TA is invalid; (3) when SR is triggered due to lack of UL resource



However, still some switching cases are not decided yet whether to allow the switching or not. 
In this paper, we provide our view on the switching cases of SDT and non-SDT.

2.	Discussion
The switching cases between SDT and non-SDT are depicted in Figure 1. Note that "Switching" means that the next procedure can be directly performed without the failure declaration of ongoing procedure.



Figure 1. Switching cases of SDT and non-SDT

For Case#2, this is supported in the current specification. The switching from 2-step legacy RA to 4-step legacy RA is possible by msgA-TransMax and fallbackRAR, i.e, when the number of MsgA transmissions reaches to msgA-TransMax or when fallbackRAR is received.
Regarding Case#1, RAN2 already agreed that UE can switch from 2-step RA-SDT to 4-step RA-SDT after N times of MsgA transmission, i.e., msgA-TransMax. In addition, in RAN2#115-e, RAN2 agreed to fallback from 2-step RA-SDT to 4-step RA-SDT when fallbackRAR is received. Thus, there is enough solution for the switching from 2-step RA-SDT to 4-step RA-SDT, and additional solution is not needed. Therefore, we propose to confirm that only msgA-TransMax and fallbackRAR are used for the switching from 2-step RA-SDT to 4-step RA-SDT.
Proposal 1. RAN2 confirms that only msgA-TransMax and fallbackRAR are used for the switching from 2-step RA-SDT to 4-step RA-SDT, i.e., no additional solution is considered.

In Case#3 and Case#6, the UE switches from 2-step/4-step RA-SDT to 2-step legacy RA in order to switch from SDT to non-SDT. These are new kinds of scenarios compared to legacy behaviour, and a new modelling needs to be discussed for these cases. We think these cases are not essential and complicates the switching modelling if introduced. Moreover, it is not clear whether these kinds of cases need to be actually supported. Therefore, it would be good not to support Case#3 and Case#6.
Proposal 2. Switching from 2-step RA-SDT to 2-step legacy RA is not supported.
Proposal 3. Switching from 4-step RA-SDT to 2-step legacy RA is not supported.

In Case#4 and Case#5, the UE switches from 2-step/4-step RA-SDT to 4-step legacy RA in order to switch from SDT to non-SDT. For Case#4 and Case#5, there may be two ways to switch from RA-SDT to legacy RA: network initiated and UE initiated.
For the network initiated switching, the network sends a switching indication by using RAR/fallbackRAR/DCI during the ongoing RA/RA-SDT procedure. However, in RAN2#115-e, RAN2 agreed that switching from SDT to non-SDT via RAR/fallbackRAR/DCI sent by network is not supported for RA-SDT. Thus, the network initiated switching from RA-SDT to legacy RA is not supported.
For the UE initiated switching, the UE switches to 4-step legacy RA upon the configured number of RA-SDT failure. When the UE initiates SDT procedure, RSRP threshold is used to select between SDT and non-SDT. Thus, RA-SDT is performed in the environment where the radio quality is guaranteed, which may be much better than 4-step legacy RA. We don’t think switching to legacy RA can increase the success probability. Therefore, we propose not to support Case#4 and Case#5.
Proposal 4. Switching from 2-step RA-SDT to 4-step legacy RA is not supported.
Proposal 5. Switching from 4-step RA-SDT to 4-step legacy RA is not supported.

From above proposals, the switching from RA-SDT to legacy RA is not supported. As mentioned above, since RSRP threshold is used to select SDT or non-SDT, the probability of RA-SDT failure is less than legacy RA. In addition, the switching to legacy RA does not guarantee the success of RA procedure. Thus, we think it would be better to keep trying RA-SDT until SDT failure is declared. After that, the UE may trigger non-SDT procedure via legacy RA procedure by the SDT failure handling procedure.
Therefore, we propose that the switching from RA-SDT to legacy RA for non-SDT procedure is not supported. The legacy RA for normal Resume procedure, i.e., for non-SDT, may be triggered by SDT failure handling procedure after the declaration of SDT failure.
Proposal 6. Switching from RA-SDT to legacy RA is not supported.
· Legacy RA procedure for normal Resume procedure, i.e., for non-SDT, may be triggered by the SDT failure handling procedure.

In Case#7, the UE initiates legacy RA procedure for non-SDT during CG-SDT in order to switch from SDT to non-SDT. In RAN2#115-e, RAN2 agreed that UE can initiate legacy RA procedure during the subsequent CG transmission phase at least (1) if no qualified SSB when the evaluation is performed; (2) when TA is invalid; (3) when SR is triggered due to lack of UL resource. 
Thus, one may think that legacy RA procedure can be initiated for the switching from SDT to non-SDT. However, for switching to non-SDT, the UE should stop the ongoing CG-SDT subsequent transmission and indicate the stop of ongoing procedure to RRC, and needs to request normal Resume procedure for non-SDT to RRC. This switching complicates the UE behaviour, while there is no clear benefit. We think that it would be better to keep trying SDT until SDT failure is declared without such switching because the probability of SDT failure is less than legacy RA thanks to RSRP threshold for SDT selection.
In our understanding, the agreement in RAN2#115-e intends to request a dynamic grant by initiating legacy RA procedure, without triggering normal Resume procedure. Note that this is already captured in MAC running CR [1]. During the legacy RA procedure, the UE receives UL grant in Msg2/Msg4 and transmits a data in Msg3. After the legacy RA procedure, if the network schedules the UE with dynamic grants, the UE may continue data transmission. If a qualified SSB is selected in the next CG-SDT occasion or if TA becomes valid, the UE can continue CG-SDT procedure.
Therefore, we propose to confirm that legacy RA procedure initiated during CG-SDT procedure is to request dynamic grant, not to request normal Resume procedure.
Proposal 7. RAN2 confirms that legacy RA procedure initiated during CG-SDT procedure is to request dynamic grant, not to request normal Resume procedure, i.e., not to request switch to non-SDT.
Proposal 8. Switching from CG-SDT to legacy RA is not supported.
· Legacy RA procedure for normal Resume procedure, i.e., for non-SDT, may be triggered by the SDT failure handling procedure.

Regarding Case#8, in RAN2#115-e, there was a FFS whether the RA-SDT resources can be used for subsequent data or not. For Case#8, the UE needs to check RSRP to select SDT again during the subsequent transmission phase and we think this complicates the UE behaviour. In addition, we don’t think that RA-SDT resource has better quality than CG-SDT resource. Thus, we think it would be better trying CG-SDT until SDT failure is declared without such switching. 
Here again, we propose that the switching from CG-SDT to RA-SDT is not supported. The legacy RA procedure for Resume procedure, i.e., for non-SDT, may be triggered by SDT failure handling procedure after the declaration of SDT failure.
Proposal 9. Switching from CG-SDT to RA-SDT is not supported.
· Legacy RA procedure for normal Resume procedure, i.e., for non-SDT, may be triggered by the SDT failure handling procedure.

Based on above proposals, the current specification and agreements, the switching cases of SDT and non-SDT is shown in the figure below.


Figure 2. Switching cases of SDT and non-SDT

3.	Conclusion
In this document, we discuss the switching cases of SDT and non-SDT, and made proposals as following.
Proposal 1. RAN2 confirms that only msgA-TransMax and fallbackRAR are used for the switching from 2-step RA-SDT to 4-step RA-SDT, i.e., no additional solution is considered.
Proposal 2. Switching from 2-step RA-SDT to 2-step legacy RA is not supported.
Proposal 3. Switching from 4-step RA-SDT to 2-step legacy RA is not supported.
Proposal 4. Switching from 2-step RA-SDT to 4-step legacy RA is not supported.
Proposal 5. Switching from 4-step RA-SDT to 4-step legacy RA is not supported.
Proposal 6. Switching from RA-SDT to legacy RA is not supported.
· Legacy RA procedure for normal Resume procedure, i.e., for non-SDT, may be triggered by the SDT failure handling procedure.
Proposal 7. RAN2 confirms that legacy RA procedure initiated during CG-SDT procedure is to request dynamic grant, not to request normal Resume procedure, i.e., not to request switch to non-SDT.
Proposal 8. Switching from CG-SDT to legacy RA is not supported.
· Legacy RA procedure for normal Resume procedure, i.e., for non-SDT, may be triggered by the SDT failure handling procedure.
Proposal 9. Switching from CG-SDT to RA-SDT is not supported.
· Legacy RA procedure for normal Resume procedure, i.e., for non-SDT, may be triggered by the SDT failure handling procedure.

4.	Reference
[1] R2-2200031	Running MAC CR for small data
[2] 

1

5

Microsoft_Visio____1.vsdx
2-step RA-SDT
4-step RA-SDT
2-step Legacy RA
4-step Legacy RA

RA-SDT
non-SDT
Case#3
Case#4
Case#6
Case#5
Case#1
Case#2
Case#8
Case#7
CG-SDT



image2.emf
RA-SDT

non-SDT

2-step RA-SDT 4-step RA-SDT

2-step Legacy RA 4-step Legacy RA

msgA-masxTrans 

or fallbackRAR

msgA-masxTrans 

or fallbackRAR

SDT failure 

handling 

procedure

SDT failure 

handling 

procedure

CG-SDT


Microsoft_Visio____2.vsdx
RA-SDT
non-SDT
2-step RA-SDT
4-step RA-SDT
2-step Legacy RA
4-step Legacy RA

msgA-masxTrans or fallbackRAR
msgA-masxTrans or fallbackRAR

SDT failure handling procedure

SDT failure handling procedure
CG-SDT



image1.emf
2-step RA-SDT 4-step RA-SDT

2-step Legacy RA 4-step Legacy RA

RA-SDT

non-SDT

Case#3 Case#4

Case#1

Case#2

Case#8

Case#7

CG-SDT


