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1. Introduction
[bookmark: _Hlk46842767][bookmark: Proposal_Pattern_Length]In RAN2#114-e meeting, the remaining open stage-2 aspects related to the usage of configured grant for SDT were discussed and the following agreements were made [1]:
	Agreement 
1. CFRA is not supported for RA-SDT
2. The separate search space is common to the UEs performing RA-SDT. Inform RAN1 of this agreement
3. Working assumption: UE-specific search space is configured for UEs performing CG-SDT. RAN2 asks RAN1 whether this working assumption can be confirmed
4. The UE needs to monitor paging after UE initiates SDT for system information change, PWS.  FFS for other cases
5. CG-SDT resource can be configured on either initial BWP or separate SDT BWP.  Ask RAN1 to confirm
6. FFS CS-RNTI based dynamic retransmission is reused for CG-SDT

Agreements:
1. Release of CG-SDT configuration by system information indication is not supported
2. RAN2 thinks that some feedback may be beneficial in case CG is used for subsequent transmission.  RAN2 assumes that existing mechanism can be used.
For initial CG transmission, UE does not select any SSB if none of the SSBs’ RSRP is above the RSRP threshold.  FFS if re-evaluation for every CG transmission is necessary 



This contribution further discusses unresolved aspects related to the usage of configured grant for SDT.

1. Discussion
RSRP criterion for SSB selection
In the last RAN2 meeting, it was agreed that unlike the case of RACH, if the UE performing CG-SDT cannot find a SSB with RSRP above the configured threshold for selection of CG resources, it shall not be able to select any SSB. In this case, it needs to be clarified what the UE behavior should be. There are a couple of aspects to consider here. Firstly, regarding the UE behavior in case it cannot find any suitable SSB, as per the email discussion [2], there are two distinct scenarios:
1) For the first UL CG-SDT message when the UE has not yet received any acknowledgement/feedback from the gNB
2) For the subsequent UL CG-SDT messages, after the first UL CG-SDT has been acknowledged
It needs to be discussed whether same or different handling is required in both cases. In our view, for the first case, the UE should still be able to fallback to RACH procedure in case any of the CG-SDT criteria (e.g. TA validity, suitable SSB selection) is not met. There is also no issue with respect to the rebuilding of MAC PDU in this case because no UL message has been transmitted at this point. Conversely, for the second scenario, when the CG-SDT procedure can be considered ongoing, we think that different handling might be required. As mentioned above, it depends on how frequently the UE re-evaluates the SSB criterion. Given how SSB RSRP can change between successive CG occasions and how the UE reevaluates the SSB RSRP criterion for the case of RACH as well, it makes sense to use the same behavior for CG-SDT as well. 
Therefore, assuming that the UE reevaluates and potentially reselects to a different SSB for each CG transmission/retransmission, it does not seem prudent to have the UE fallback to RACH in this scenario. Assuming a SDT session is sufficiently short in duration (discussed more in detail in [3]), the need of switching to RACH during an ongoing CG-SDT session does not seem pressing. In any case, since TA validity mechanism is already agreed to be supported for CG-SDT, we assume that it can anyway trigger the termination of the CG-SDT procedure, so there seems no need to additionally specify it for this case. Finally, as has been observed in [4], this can also create complexity with respect to MAC PDU rebuilding. Therefore, for 2), we propose to allow the UE to reevaluate and reselect SSBs for CG resource selection for subsequent CG-SDT transmissions.
Proposal 1:	The reevaluation and potential reselection of SSB for selection of CG-SDT resource for each CG transmission/retransmission occasion shall be supported.

PDCCH monitoring after CG transmission
One key issue that needs further discussion is on the window/timer which was agreed to be started by the UE after an UL CG-SDT transmission, using either CG or DG. It is an open question whether a new or existing timer is used, how it operates and the UE behavior when it expires, etc. Elaborating more on our response in [2], we think the answer to this question depends on intended UE behavior in this case. At the very least, the following should be logically assumed:
1) The UE starts/restarts the timer/window after each UL CG-SDT transmission (either CG or DG) or reception.
2) The UE stops the timer when SDT session successfully terminates (e.g. reception of RRCRelease msg).
3) Once the timer expires, SDT session is considered terminated, in which case UE behavior needs to be described
Before going into more details, we think it is worthwhile to highlight two distinct scenarios regarding the UE operation. Specifically, the timer/window used for PDCCH monitoring after CG/DG transmission also depends on whether the UE has received some acknowledgement from the NW for the first UL CG-SDT message or not. In our understanding, in case the UE has not yet received any acknowledgement of that first UL CG-SDT message, the CG-SDT session has not formally successfully begun since it is possible that the network has not received any UL transmission from the given UE. This could be due to several reasons (e.g. beam failure), but the key point is that at this point, the UE should be allowed to switch to RA-SDT. Note that at the initiation phase of the SDT session (i.e. UE has not sent any 1st UL attempt yet), even if any of the CG-SDT specific conditions are not met/valid (i.e. TAT is not running or TA validation criteria of the RSRP delta threshold is not met), UE is still allowed to fallback to RA-SDT.  
Proposal 2:	The UE is only allowed to switch to RA-SDT in case (1) it has not received an acknowledgement to the first UL CG-SDT message, or case (2) if UE had not sent yet any UL SDT msg and any of the CG-SDT specific conditions are not met/valid (i.e. TAT is not running or TA validation criteria of the RSRP delta threshold is not met).

On the other hand, if the UE has already received some acknowledgement from the network for previously transmitted UL CG-SDT, the SDT session can be considered as ongoing and switching to RA-SDT can only happen if the UE detects CG-SDT failure, i.e. as part of a new SDT session. Therefore, it is clear that the PDCCH monitoring timer in this case behaves very similar to the already agreed T319’ timer for SDT failure detection. Specifically, the UE behavior for 3) should be similar between the RA and CG case, i.e. common SDT failure handling as we discuss in [5].
Proposal 3:	The T319’ (i.e. SDT failure detection) timer is (re)used for PDCCH monitoring after each CG-SDT transmission. 
Proposal 4:	The UE (re)starts the timer after each CG/DG transmission and reception, and stops it upon successful termination of the SDT session. If the timer expires, SDT failure is declared and subsequent SDT failure handling is triggered.

TA validity mechanism
On the TA validation mechanism, RAN2 agreed so far to the following:
	In RAN2#113e:
· “TAT-SDT is started upon receiving the TAT-SDT configuration from gNB, i.e. RRCrelease message, and can be (re)started upon reception of TA command.
· From RAN2 point of view, assume similar to PUR, that we introduce a TA validation mechanism for SDT based on RSRP change, i.e.  RSRP-based threshold(s) are configured.  Ask RAN1 to confirm.  FFS on how to handle CG configuration when TA expires or when is invalid due to RSRP threshold.  Details of the TA validation procedure can be further discussed.
· UE releases CG-SDT resources when TAT expires in RRC_Inactive state”
In RAN2#112e:
· “A new TA timer for TA maintenance specified for configured grant based small data transfer in RRC_INACTIVE should be introduced. FFS on the procedure, the validity of TA, and how to handle expiration of TA timer.  The TA timer is configured together with the CG configuration in the RRCRelease message”



Furthermore, RAN1 has sent and LS detailing their work on defining the SSB subset for RSRP based TA validation procedure. It is concluded that the SSB subset is determined at least based on a configured absolute RSRP threshold. However, there remains some FFS issues for TA validation mechanism discussed below:
	· The SSB subset for RSRP based TA validation is determined at least based on a configured absolute RSRP threshold.
· FFS the SSB subset which could be
· within a set of SSBs configured per CG configuration
· or within a set of SSBs configured for all CG configurations
· or within a set of all SSBs actually transmitted as indicated in SIB1
· or highest N SSBs that are measured to derive the subset for a UE across all CG configurations



Assuming that UE is still in the same cell where the CG-SDT configuration was provided, TA validation mechanism will require the UE to check two criteria:
· Criterion 1) whether TA timer has expired or not
· Criterion 2) whether RSRP delta meets or not the configured threshold for the delta.
As RAN1 continues their work on the RSRP criterion for TA validity, we should discuss the UE behavior when the UE does not meet this RSRP criteria (i.e. Criterion (2)). Specifically, when TA validation criteria of the RSRP delta is not met, the handling of the CG-SDT configuration should be discussed. Two options are possible: option (1) UE autonomously releases the CG-SDT configuration and option (2) UE keeps the CG-SDT configuration but considers it as invalid. 
If option (1) were allowed, UE and gNB would have a mismatch of UE’s stored configuration (i.e. UE releases CG-SDT config. vs gNB that assumes it valid while TAT is running). Depending on the TAT value, this mismatch can be substantial and so, from specification point of view, we should avoid creating this mismatch in purpose. Therefore, we suggest enabling option (2). The UE can thus keep the CG-SDT configuration stored but should not use it until it meets the delta RSRP criterion again. By considering stored CG-SDT configuration as not valid, the proposed handling to continue the initiation phase via RA-SDT would also be aligned with previous RAN2 agreement as explained above.
[bookmark: _Hlk68094181]Proposal 5:	While the TA validation criteria of the RSRP delta threshold is not met, UE shall not use the CG resources but keeps stored the CG-SDT configuration (although is considered as not valid).
It is worth noting that in case one or both of the criteria above are met, the UE can still continue with the SDT session (rather than declaring SDT failure) by using dynamic grants for transmission scheduled by the network. In this scenario, the relevant UE behaviour regarding the keeping or release of the CG-SDT configuration can still apply as reference in proposals above.
Proposal 6:	During an ongoing SDT session, if TAT expires (or is not running) or TA criterion for RSRP-delta threshold is not met, the SDT session can still continue using DG (understanding that CG-SDT configuration is released upon TAT expiry and is considered invalid when TA criterion for RSRP-delta is not met).

[bookmark: _Hlk53994228]Assistance information
The UE can provide some assistance information to the network before moving to RRC_INACTIVE in case it is interested in performing SDT and request CG configuration by the network. In LTE, this can be accomplished by PURConfigurationRequest message, which includes information like the traffic periodicity and offset, number of PUR occasions, requested TBS, etc. Since the gNB might not be aware of the UE’s expected traffic pattern during RRC_INACTIVE, we think it is useful to be able to indicate this information to the gNB, to indicate that the UE is interested to be configured with CG-SDT and provide SDT related information to the gNB, which can then be taken into consideration when providing a CG configuration to the UE for SDT. It can also indicate if the UE is no longer interested in CG-SDT (i.e. via a ReleaseRequest). Therefore, we propose to consider some assistance information by the UE to the gNB for requesting CG configuration for SDT. The assistance information can be part of the legacy UE assistance information framework and the detailed contents of this information can follow PUR related information as a baseline.
	Parameter
	Usage

	requestedNumOccasions
	The number of requested CG-SDT occasions (can be one or infinite)

	requestedPeriodicityAndOffset
	Indicates the requested periodicity for the CG-SDT occasions and time offset until the first CG-SDT occasion

	requestedTBS
	Indicates the requested TBS for the CG-SDT. The maximum requested TBS is limited to the UL TBS size supported by the UE.

	rrc-ACK
	Indicates RRC response message is preferred by the UE for acknowledging the reception of a transmission using CG-SDT.



Proposal 7:	RAN2 is proposed to agree that assistance information for configuration of CG-SDT resource can be provided by the UE to the gNB in RRC_CONNECTED. The contents of assistance information can follow PURConfigurationRequest as baseline (except rrc-ACK).

1. [bookmark: _Toc465993148]Conclusion
This contribution discusses the open aspects related to usage of configured grant for SDT operation and makes the following proposals:
Proposal 1:	The reevaluation and potential reselection of SSB for selection of CG-SDT resource for each CG transmission/retransmission occasion shall be supported.
Proposal 2:	The UE is only allowed to switch to RA-SDT in case (1) it has not received an acknowledgement to the first UL CG-SDT message, or case (2) if UE had not sent yet any UL SDT msg and any of the CG-SDT specific conditions are not met/valid (i.e. TAT is not running or TA validation criteria of the RSRP delta threshold is not met).
Proposal 3:	The T319’ (i.e. SDT failure detection) timer is (re)used for PDCCH monitoring after each CG-SDT transmission. 
Proposal 4:	The UE (re)starts the timer after each CG/DG transmission and reception, and stops it upon successful termination of the SDT session. If the timer expires, SDT failure is declared and subsequent SDT failure handling is triggered.
Proposal 5:	While the TA validation criteria of the RSRP delta threshold is not met, UE shall not use the CG resources but keeps stored the CG-SDT configuration (although is considered as not valid).
Proposal 6:	During an ongoing SDT session, if TAT expires (or is not running) or TA criterion for RSRP-delta threshold is not met, the SDT session can still continue using DG (understanding that CG-SDT configuration is released upon TAT expiry and is considered invalid when TA criterion for RSRP-delta is not met).
Proposal 7:	RAN2 is proposed to agree that assistance information for configuration of CG-SDT resource can be provided by the UE to the gNB in RRC_CONNECTED. The contents of assistance information can follow PURConfigurationRequest as baseline (except rrc-ACK).
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