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1.	Introduction
In the last meeting, RAN2 makes agreements for overall SDT procedure and criteria, but there are still some FFS points, as shown below.
	Agreements:
1 RSRP threshold is used to select between SDT and non-SDT procedure, if configured (RSRP refers to the same RSRP measured for carrier selection).
2 RSRP threshold to select between SDT and non-SDT procedure is used for both CG-SDT and RA-SDT
3 RSRP threshold to select between SDT and non-SDT procedure is same for both CG-SDT and RA-SDT
4 RSRP threshold for carrier selection is specific to SDT (i.e. separately configured for SDT).  This is optional for the network.  
5 Confirm that cell selection mechanism is not modified 
6 RSRP threshold for RA type selection is specific to SDT (i.e. separately configured for SDT)
7 Data volume threshold is the same for CG-SDT and RA-SDT (can be checked further in stage 3 if we obtain majority support)
8	FFS on the order and missing pieces (e.g. failure, fallback) of the high level procedure.  The details of the procedures are left for stage 3.  FFS on the procedure below, but copied for information.
	A.  Upon arrival of data only for DRB/SRB(s) for which SDT is enabled, the high level procedure for selection between SDT and non SDT procedure is as follows:
	If CG-SDT criteria is met: UE selects CG-SDT. UE initiate SDT procedure
	Else if RA-SDT criteria is met: UE selects RA-SDT. UE initiate SDT procedure
	Else: UE initiate non SDT procedure.

	B. CG-SDT criteria is considered met, if all of the following conditions are met,
1) available data volume <= data volume threshold
2) RSRP is greater than or equal to a configured threshold
FFS 3) CG-SDT resources are configured on the selected UL carrier and are valid

C. RA-SDT criteria is considered met, if all of the following conditions are met,
1) available data volume <= data volume threshold
2) RSRP is greater than or equal to a configured threshold
3) 4 step RA-SDT resources are configured on the selected UL carrier and criteria to select 4 step RA SDT is met; or 2 step RA-SDT resources are configured on the selected UL carrier and criteria to select 2 step RA SDT is met

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




In this paper, we provide our view on FFS points and overall SDT procedure.

2.	Discussion
Regarding the high level procedure of SDT, in RAN2#113-e and RAN2#113bis-e, RAN2 agreed that CG-SDT is prioritized over RA-SDT and UL carrier selection is performed before CG-SDT selection.
However, RAN2 did not conclude which selection should be performed first between UL carrier selection and SDT selection between SDT and non-SDT. We think the SDT selection between SDT and non-SDT should be performed first. This is because a redundant behaviour is concerned if UL carrier selection is performed first. In the last meeting, RAN2 agreed to introduce SDT specific RSRP threshold for UL carrier selection. If UL carrier selection is performed first, when the first data arrives, the UE first performs UL carrier selection using the RSRP threshold for UL carrier selection configured for SDT and then checks criteria for SDT selection, i.e., data volume and RSRP threshold for SDT selection between SDT and non-SDT. However, if the criteria for SDT selection is not met, the UE needs to perform UL carrier selection again using RSRP threshold configured for non-SDT. Thus, the first UL carrier selection using RSRP threshold configured for SDT becomes meaningless. We think this is redundant behaviour. Therefore, whether to use SDT or non-SDT should be determined prior to UL carrier selection. 
Taken this into consideration together with agreements in previous meetings, we can make following order for initiating SDT procedure.
· Step 1. SDT selection step: SDT or non-SDT
· Step 2. UL carrier selection step: NUL or SUL
· Step 3. SDT type selection step: CG-SDT or RA-SDT
· Step 4. RA-SDT type selection step: 2-step RA-SDT or 4-step RA-SDT
Proposal 1. For initiating SDT procedure, whether to use SDT or non-SDT is determined in the first step.

According to agreements, for UL carrier selection between NUL and SUL, only RSRP threshold is introduced, where the RSRP threshold is specific to SDT. However, there was a discussion whether the validity of CG-SDT configuration/resource should be considered or not, i.e., whether CG-SDT resource is configured or not and whether CG-SDT resource is valid or not. This is one of FFSs as 3) CG-SDT resources are configured on the selected UL carrier and are valid. In our understanding, RAN2 already addressed this question in [1], and concluded that UL carrier selection is performed before CG-SDT selection, i.e., the presence of configuration and the validity for CG-SDT configuration/resource is not considered for UL carrier selection. Therefore, we propose to confirm that the validity of CG-SDT configuration/resource are not considered for UL carrier selection.
Proposal 2. RAN2 confirms the validity for CG-SDT configuration/resource are not considered for UL carrier selection.

After UL carrier selection, the UE needs to check the validity of CG-SDT configuration and resource on the selected UL carrier. If the configuration and resource are valid, the UE needs to select CG resource amongst configured CG resources. Regarding CG-SDT resource, RAN2 agreed as follows in RAN2#1112-e.
6 From RAN2 point of view:  An association between CG resources and SSBs is required for CG-based SDT.  FFS up to RAN1 how the association is configured or provided to the UE.  Send an LS to RAN1 to start the discussion on how the association can be made.   Mention that one option RAN2 considered was explicit configuration with RRC Release message
7 A SS-RSRP threshold is configured for SSB selection. UE selects one of the SSB with SS-RSRP above the threshold and selects the associated CG resource for UL data transmission.

Additionally, in [2], the UE behaviour was discussed for the case none of SSB with SS-RSRP is above the RSRP threshold for beam selection, but it could not be addressed in online due to lack of time budget, and the issue needs to be discussed further.
In the current specification, RACH resource selection is associated with beam and UE selects any SSB if none of SSB with SS-RSRP is above the threshold. Thus, it can be easily thought that this behaviour, i.e., selecting any SSB, can be reused for CG-SDT resource selection. However, we think RACH resource selection is different from CG-SDT resource selection. In SDT selection step, the UE decide to perform SDT based on the measured RSRP above RSRP threshold. This means that although the quality of beams associated CG-SDT resource are not good enough for UL transmission, the quality of beam associated RA-SDT resource may be good enough. Therefore, instead of selecting any SSB, we think the UE should perform RA-SDT when none of SSB with SS-RSRP is above the RSRP threshold for beam selection.
Note that this beam validity is checked only when SDT is initiated but is not performed once SDT procedure is started with CG-SDT or RA-SDT.
Proposal 3. UE performs RA-SDT if none of SSB with SS-RSRP is above the RSRP threshold for beam selection for CG-SDT.

According to agreements, when criteria of CG-SDT are not met, the UE selects RA-SDT. For RA-SDT type selection, two RSRP threshold for 4-step and 2-step were suggested as green highlighted.
	C. RA-SDT criteria is considered met, if all of the following conditions are met,
1) available data volume <= data volume threshold
2) RSRP is greater than or equal to a configured threshold
3) 4 step RA-SDT resources are configured on the selected UL carrier and criteria to select 4 step RA SDT is met; or 2 step RA-SDT resources are configured on the selected UL carrier and criteria to select 2 step RA SDT is met



In legacy RA type selection, there is one RSRP threshold for selection between 2-step RACH and 4-step RACH, i.e. msgA-RSRP-Threshold. When the UE selects RA type, if RSRP of DL pathloss reference is above threshold, the UE select 2-step RACH, otherwise the UE selects 4-step RACH. 
However, the green highlighted part is interpreted such that there are two thresholds for SDT RA type selection. RAN2 did not discuss whether the RSRP threshold is configured for 2-step RA-SDT and 4-step RA-SDT differently or not, and we think it should be clarified. In our view, two different RSRP thresholds for 2-step and 4-step would bring complexity, and one RSRP threshold is sufficient for RA type selection, same as legacy. We propose to make it clear in the agreement.
Proposal 4. Single criteria is used for selection between 2-step RA-SDT and 4-step RA-SDT

Meanwhile, switching from CG-SDT to RA-SDT was also suggested because the switching is considered beneficial when a) CG-resource corresponding to a good beam is not available or b) transmission(s) on CG resource fails or c) TA becomes invalid during the SDT procedure. 
However, we think the switching from CG-SDT to RA-SDT is not needed. This is because the switching to RA-SDT is fundamentally related to reliability and we think that HARQ retransmission is sufficient for SDT reliability. Since HARQ retransmission is allowed in the current MAC behaviour, and it would be straightforward to think HARQ retransmission is allowed for CG-SDT and RA-SDT. When the UE selects CG-SDT, the UE performs the retransmission relying on HARQ retransmission for the rest of procedure until the decision of failure. After the failure is determined, UE will perform retransmission of small data depending on the upper layer. Therefore, we think that switching to RA-SDT is not needed to guarantee reliability for SDT.
Moreover, the switching brings complexity on SDT such as MAC PDU rebuilding. In the current specification, the rebuilding of MAC PDU is not allowed in any case because the MAC PDU rebuilding is considered to increase the complexity of MAC behaviour. In Rel-16 2-step RACH, there was similar suggestion to support MAC PDU rebuilding if the UE receives fallbackRAR including UL grant having different size than the MSGA payload. However, due to complexity of MAC behaviour, RAN2 finally determined not to define UE behaviour in such case, i.e., different size of UL grant is not expected. In other words, the network ensures the same size of UL grant in order not to support MAC PDU rebuilding. Thus, we can think the basic principle is not to support MAC PDU rebuilding for such switching and the basic principle should be kept. In addition, even if MAC PDU rebuilding is not supported, there is no problem to transmit SDT. This is because the retransmission will be performed in the upper layer, e.g., RLC or PDCP, after determining the ongoing procedure as a failure.
Proposal 5. Switching from CG-SDT to RA-SDT is not supported.

Meanwhile, RAN2 agreed to support the switching from SDT to non-SDT in the last meeting, and there was two FFS points for network triggered switching and UE triggered switching.
For network triggered switching, RAN2 agreed to use RRCResume message for the indication to switch to non-SDT procedure, but whether to use RAR/fallbackRAR/DCI was left as FFS. Since a non-SDT data for the UE can be arrived on the network side at any time, we think the network should always be able to bring the UE to RRC_CONNECTED during the SDT procedure. 
In case of 4-step RA-SDT, if the network detects preamble but needs to switch the UE to non-SDT procedure, the network should be able to send RAR to indicate to switch to non-SDT procedure. In case of 2-step RA-SDT, if the network detects preamble but cannot decode MSGA, the network should be able to send fallbackRAR to indicate to switch to non-SDT procedure. The UE receiving RAR or fallbackRAR can switch to non-SDT procedure by sending RRCResumeRequest message in Msg3 to establish RRC connection.
In case of CG-SDT or subsequent data using dynamic grant, the network can always send RRCResume message that already agreed to use the indication for switching to non-SDT procedure. Thus, there is no need to use DCI to switch to non-SDT procedure.
Therefore, we propose RAR/fallbackRAR is used for the indication to switch to non-SDT procedure, but DCI is not needed.
Proposal 6. RAR/fallbackRAR is used for the indication to switch to non-SDT procedure, but DCI is not needed.

For UE triggered switching, whether UE switches to non-SDT procedure when initial UL transmission fails configured number of times is FFS, but we have a concern on supporting of the switching based on configured number of failure.
First, as mentioned above, there are lots of criteria to decide whether to perform SDT, so we think initial UL transmission fails number of times would be very rare case. Even if the first UL transmission of SDT procedure is failed, the UE would retry using the SDT procedure. The initial UL transmission would success within small number of retries. Thus, switching to non-SDT procedure upon the configured number of failure is an optimization for very rare case.
Secondly, as the UE can retry using the SDT procedure, switching to non-SDT procedure is another recovery mechanism for the initial UL transmission failure. Having two recovery mechanisms would be much complex both from the specification point of view and from the implementation point of view.
Thirdly, we think SDT RB does not require high reliability. If the RB requires high reliability, the network would not configure it as SDT RB. Only the RB that allows loss is expected to be configured as SDT RB. Switching to non-SDT procedure is an overkill to such RBs.
With above reasons, and considering the limited time of Rel-17, we propose not to consider the switching to non-SDT procedure upon configured number of failure.
Proposal 7: The switching to non-SDT procedure upon configured number of failure is not supported, i.e., UE switches from SDT to non-SDT only when the UE receives indication (RRCResume, RAR, fallbackRAR) from network to switch to non-SDT procedure.

However, if majority companies still want to introduce the switching upon the configured number of failure, we propose to limit the switching to AM DRB. As generally understood, the UM DRB is subject to loss and does not require retransmission. It is unnecessary effort to make UM DRB data successfully transmitted even with non-SDT switching. It is definitely overkill for UM DRBs. Thus, though we don’t think it is justified, if the UE is allowed to switch from non-SDT in case that initial UL transmission (in msgA/Msg3/CG resources) fails configured number of times, it should be limited to AM DRB.
Proposal 8: If the UE is allowed to switch from SDT from non-SDT in case that initial UL transmission (in msgA/Msg3/CG resources) fails configured number of times, the switching should be limited to AM DRB.

Based on agreements and proposals above, we illustrate overall SDT procedure as shown in Figure 1. We propose to capture Figure 1 in 38.300
Proposal 9. Capture Figure 1 overall SDT procedure in 38.300.



Figure 1. Overall SDT procedure

3.	Conclusion
In this document, we discuss the overall SDT procedure and FFSs, and make following proposals.
Proposal 1. For initiating SDT procedure, whether to use SDT or non-SDT is determined in the first step.
Proposal 2. RAN2 confirms the validity for CG-SDT configuration/resource are not considered for UL carrier selection.
Proposal 3. UE performs RA-SDT if none of SSB with SS-RSRP is above the RSRP threshold for beam selection for CG-SDT.
Proposal 4. Single criteria is used for selection between 2-step RA-SDT and 4-step RA-SDT
Proposal 5. Switching from CG-SDT to RA-SDT is not supported.
Proposal 6. RAR/fallbackRAR is used for the indication to switch to non-SDT procedure, but DCI is not needed.
Proposal 7: The switching to non-SDT procedure upon configured number of failure is not supported, i.e., UE switches from SDT to non-SDT only when the UE receives indication (RRCResume, RAR, fallbackRAR) from network to switch to non-SDT procedure.
Proposal 8: If the UE is allowed to switch from SDT from non-SDT in case that initial UL transmission (in msgA/Msg3/CG resources) fails configured number of times, the switching should be limited to AM DRB.
Proposal 9. Capture Figure 1 overall SDT procedure in 38.300.
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