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1. Introduction
[bookmark: _Hlk46842767][bookmark: Proposal_Pattern_Length]In RAN2#116-e meeting, there was extended discussion on leftover aspects related to CG-SDT operation and the following agreements were made:
	Agreements
1. The Rel-16 CG configuration mechanism in licensed band is reused the baseline for CG-SDT.
2. At least for initial transmission we will have a mechanism to allow the UE to transmit the message again.  FFS for retransmission for subsequent. 
3. The UE uses/selects the same HARQ process for retransmission 
4. The “CG-SDT timer” starts at the first “valid” PDCCH occasion from the end of the CG-SDT PUSCH transmission. The first “valid” PDCCH occasion is defined in RAN1
5. The “CG-SDT timer” can be started/restarted during for initial and subsequent transmissions
6. The UE restarts the “CG-SDT timer” at least:
· upon the PUSCH retransmission indicated by the CS-RNTI PDCCH
· after each CG-SDT transmission
7.	The “CG-SDT timer” stops at least:
· When the UE receives RRC feedback messages (e.g. RRCResume, RRCSetup, RRCRelease and RRCReject)
8.	The Rel-16 calculation on the HARQ process ID of the CG type-1 for licensed band is reused as the baseline for CG-SDT
9.	The UE is allowed to initiate subsequent UL data transmission only after the reception of confirmation of initial transmission from the gNB
10.	The UE can use multiple CG resources for the HARQ initial transmission as Rel-16 in the subsequent CG transmission phase
11.	The following CG-SDT configurations are per UE:
· The new TA timer in RRC_INACTIVE
· The RSRP change threshold for TA validation mechanism in SDT
· The SSB RSRP threshold for beam selection



This contribution further discusses unresolved aspects related to the usage of configured grant for SDT aiming to add further details or topic with the ones addressed in related email discussion [1].
1. Discussion
On subsequent transmissions using CG resources
Before delving into the discussion of open issues, we think it would be good to discuss whether a UE with any ongoing SDT session can or cannot use the CG-SDT resources for subsequent transmissions. This is also partially discussed in the following section 2.2 (in relation to an ongoing CG-SDT session), but it should also be discussed in general for any kind of SDT session, including an RA-SDT session. 
As part of the email discussion [1], it seems there is significant support to allow subsequent new transmissions on CG-SDT resources. Moreover, there is also a majority support on supporting retransmission for these subsequent CG-SDT transmissions as well. In this case, since RAN2 agreed to not support L1 based feedback, it seems that implicit ACK via dynamic scheduling of new UL transmission is the only option to provide some form of acknowledgement to the UE if subsequent new transmissions using CG resources are supported. However, unlike the case of initial CG-SDT transmissions for which scheduling of DG can serve as an ACK, for the case of subsequent transmissions, it is not clear whether the same can be applicable. Specifically, assuming the NW providing a DG to the UE after an UL CG-SDT transmission cannot always serve as an acknowledgement since the NW may have to schedule the UE regardless. Therefore, we have two options to resolve this aspect:
1) As proposed in [1], define a new MAC CE to serve as an explicit acknowledgement from the NW for subsequent CG-SDT transmissions.
2) Do not allow the UE to perform retransmission for new subsequent CG-SDT transmissions.
Both options have been discussed in [1] and in our view, the UE should not be allowed to use CG resources after an SDT session is started in order to significantly simplify the associated complexity. It should be noted that several of the open issues under discussion which are points of contention currently in RAN2 stem from the fact that supportive companies want to base the general CG (re)transmission operation on NR-U design. However, the fact is that we do not have underlying L1 acknowledgement framework to support this operation reliably. Specifically, due to the lack of L1 acknowledgements, the UE has to rely on DL signaling for DG anyway to determine if it needs to perform retransmissions anyway, so NW can schedule these retransmissions using DG instead.
In addition, it should be noted that the wastage of the CG resources configured to UEs for CG-SDT operation is not a real concern since we assume the gNB can allocate them to other UEs while the SDT session of a given UE is ongoing. Therefore, UE relies DG during an ongoing SDT session for subsequent (re-)transmissions and the stored CG-SDT configuration would be used again when the UE is back in legacy RRC_INACTIVE (if it is still valid). Furthermore, we think SDT sessions are likely to be much shorter than CG resource of CG-SDT periodicity and the possibility of multiple CG resources occurring within an SDT Session is very low.  So, we do not think this case needs optimization or special handling. 
Proposal 1:	When the UE has initiated an SDT session (RA-SDT or CG-SDT), UE does not use subsequent CG resources, i.e. UE relies on the usage of DG for subsequent transmissions/retransmissions during an SDT session.

CG-SDT Timer in relation to SDT failure detection timer
The CG-SDT timer operation should be discussed in relation to SDT failure detection timer (which is also discussed in [2]). On the SDT failure detection timer, the following was agreed during RAN2#113bis-e:
	1. SDT failure detection timer is started upon initiation of SDT procedure
2. T319 legacy is not started if RRCResumeRequest or RRCResumeRequest1 is transmitted …
3. T319 legacy stop conditions also apply to SDT failure detection timer
4. FFS Upon SDT failure detection timer expiry, the same procedure as T319 expiry is used (e.g. transition to IDLE as in the case of expiry of the T319 timer and attempts RRC connection setup)  (18/8)
5. UE start a window after CG/DG transmission for CG-SDT.   FFS whether to design a new timer or to reuse an existing timer.



	On the CG-SDT specific discussion, the following was agreed during RAN2#116-e:
4. The “CG-SDT timer” starts at the first “valid” PDCCH occasion from the end of the CG-SDT PUSCH transmission. The first “valid” PDCCH occasion is defined in RAN1
5. The “CG-SDT timer” can be started/restarted during for initial and subsequent transmissions
6. The UE restarts the “CG-SDT timer” at least:
· upon the PUSCH retransmission indicated by the CS-RNTI PDCCH
· after each CG-SDT transmission
7. The “CG-SDT timer” stops at least:
· When the UE receives RRC feedback messages (e.g. RRCResume, RRCSetup, RRCRelease and RRCReject)



The FFS on the expiry of the SDT failure detection timer is already addressed in previous sections. However, RAN2 still needs to discuss:
· Q1) whether/when the SDT failure detection timer is (re)started during a given SDT session.
· [bookmark: _Hlk92224391]Q2) Relation between the SDT failure detection timer and the window of time after CG/DG transmission for CG-SDT (also referred in RAN2#116e agreements as “CG-SDT Timer”). This question is related to Q11 of the email discussion [Post116-e][509][SDT] CG open issues [1], as we also explained below.
Q1) whether/when the SDT failure detection timer is (re)started during a given SDT session.
Two options are proposed for the (re)start condition of the SDT failure detection timer: 
· option (a) this timer only starts at initiation of an SDT session (upon sending RRCResumeRequest msg)
· option (b) this timer (re)starts with every tx/rx during an given SDT session.
The timer for option (a) would need to have a range of values that allow the exchange of multiple DL/UL SDT during a given SDT session. This requires the network to estimate how long the SDT session is limited to be. The timer for option (b) would allow the UE to detect earlier failure of data transmission than the one for option (a), as associated timer most likely would have a shorter value, and it would not impose any limitation to the duration of the SDT session. Both options are feasible, but option (b) seems less restricted.
[bookmark: _Ref92226169][bookmark: _Toc92366092][bookmark: _Toc92486922][bookmark: _Toc92486970][bookmark: _Toc92573008][bookmark: _Toc92706482]Therefore, as it is proposed in [2], the SDT failure detection timer (re)starts with every tx/rx during a given SDT session, only stops only at the end of SDT session (i.e. upon reception of RRCRelease msg) and upon expiry, UE triggers an abrupt termination of the SDT session (i.e. failure).

Q2) Relation between the SDT failure detection timer and the “CG-SDT timer”
In high level, the two new timers under discussion, the SDT failure detection and the “CG-SDT timer” seems to have a similar purpose, i.e. not to keep the UE trying to monitor PDCCH unnecessarily (e.g. in case gNB had sent RRCRelease and UE had not received it). Although the handling upon their expiry might be slightly different depending on expected operation as it is discussed in the following cases 1) and 2) below. 
During email discussion [Post116-e][509][SDT] CG open issues [1], the following proposals is suggested for discussion in a potential additional condition to stop the CG-SDT timer:
[Q11] Proposal 10: CG-SDT timer should be stopped when PDCCH addressed to C-RNTI and CS-RNTI is received (12/19)
However in our understanding for CG-SDT operation, it needs to also be considered whether (re)transmissions via subsequent CG-SDT resources are or are not allowed during a CG-SDT procedure (which is a topic also discussed in email discussion [Post116-e][509][SDT] CG open issues [1] as part of Q7):
· Case 1) Subsequent CG-SDT resources are not used after the initiation of the CG-SDT session.  For this case 1), “CG-SDT timer” seems to have the same functionality/purpose as the SDT failure detection timer, i.e. monitor future tx/rx or trigger otherwise a failure of the SDT session. Therefore, a single timer is sufficient to trigger a failure of the SDT session (independently if it is RA-SDT and CG-SDT).
· Case 2) Subsequent CG-SDT resources can be used after the initiation of the CG-SDT session.  For this case 2), both timers are needed during CG-SDT operation “CG-SDT timer” and SDT failure detection timer, understanding that CG-SDT timer controls triggering of retransmission(s) which is necessary when subsequent CG-SDT resources are to be used.
[bookmark: _Hlk92226193]On summary, SDT failure detection timer is required/applicable for both RA-SDT and CG-SDT and if RAN2 agrees to use subsequent CG resources during an ongoing CG-SDT session, an additional “CG-SDT timer” is also needed during a CG-SDT procedure.
[bookmark: _Toc92366093][bookmark: _Toc92486923][bookmark: _Toc92486971][bookmark: _Toc92573009][bookmark: _Toc92706483][bookmark: _Toc92366094][bookmark: _Toc92486924][bookmark: _Toc92486972][bookmark: _Toc92573010][bookmark: _Toc92706484][bookmark: _Toc71324185][bookmark: _Toc71324239][bookmark: _Toc71325324][bookmark: _Toc71554160][bookmark: _Toc71569502][bookmark: _Toc71569587][bookmark: _Toc71570009][bookmark: _Toc78902107][bookmark: _Toc79113338][bookmark: _Toc85195134][bookmark: _Toc85672817][bookmark: _Toc85722826]Proposal 2:	SDT failure detection timer is applicable to any SDT (i.e. both RA-SDT and CG-SDT). This SDT failure detection timer (re)starts with every tx/rx during a given SDT session, only stops at the end of SDT session (i.e. upon reception of RRCRelease msg) and upon expiry, UE triggers an abrupt termination of the SDT session (i.e. failure)
[bookmark: _Toc92366095][bookmark: _Toc92486925][bookmark: _Toc92486973][bookmark: _Toc92573011][bookmark: _Toc92706485]Proposal 3:	If Proposal 2 is agreed, whether “CG-SDT timer” is the same as the SDT failure detection timer or defined in addition to it depends on whether subsequent CG resources can be used during an ongoing CG-SDT session
[bookmark: _Toc92366096][bookmark: _Toc92486926][bookmark: _Toc92486974][bookmark: _Toc92573012][bookmark: _Toc92706486]Proposal 4a:	If subsequent CG resources can be used during an ongoing CG-SDT session, both timers (“CG-SDT timer” and SDT failure detection timer) are used during a CG-SDT procedure. The expiry of “CG-SDT timer” triggers retransmissions on UE side while the SDT failure detection timer triggers an abrupt termination of the SDT session (i.e. a failure).
[bookmark: _Toc92366097][bookmark: _Toc92486927][bookmark: _Toc92486975][bookmark: _Toc92573013][bookmark: _Toc92706487]Proposal 4b:	If subsequent CG resources cannot be used during an ongoing CG-SDT session, one timer is sufficient (i.e. “CG-SDT timer” and SDT failure detection timer are the same). The expiry of this timer triggers an abrupt termination of the SDT session (i.e. a failure), i.e. retransmissions are only handled via DG operation.

Usage of CG resources in RRC_CONNECTED
Another open aspect that needs further discussion is regarding the CG-SDT configuration and usage of configured grant resources considering the UE transition from RRC_CONNECTED to RRC_INACTIVE and vice versa. Specifically, there are two scenarios to consider:
a) When the UE is using CG resources while in RRC_CONNECTED, an open question is whether it can continue using them for CG-SDT while in RRC_INACTIVE or it has to rely on network to always provide the CG-SDT related configuration via RRCRelease msg (i.e. CG related configuration for RRC_CONNECTED provided via RRCReconfiguration could not be used).
b) Once the UE resumes the RRC connection during or after an CG-SDT session, an open question is whether the UE is allowed to continue using CG-SDT resources in RRC_CONNECTED. Currently, it is not clear if the UE in RRC_CONNECTED can continue using the CG-SDT configuration used while in RRC_INACTIVE or whether it cannot use it after moving to RRC_CONNECTED. 
It is likely that the CG configuration in RRC_CONNECTED may not be applicable for CG-SDT operation anyway and as such, the UE has to rely on RRCRelease to be provisioned with updated CG configuration for CG-SDT operation and RRCReconfiguration to update the corresponding information after moving to RRC_CONNECTED. Then, while we can see some benefit for allowing the UE to continue using the CG resources provided to the UE for CG-SDT after the UE moves to RRC_CONNECTED, we prefer to have a simpler and uniform behavior, i.e. UE is not allowed to continue using the CG configuration used during CG-SDT operation after it moves to RRC_CONNECTED. Note that we are ok for a UE to keep this CG-SDT configuration stored in order to allow delta signaling and reduce the amount of configuration that need to be provided in every subsequent RRCRelease msg.
Proposal 5:	CG-SDT configuration stored in UE is not used while the UE is in RRC_CONNECTED.  

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, the UE shall not select any SSB. We assume that the UE should select RA-SDT if RA-SDT criteria is met (before the CG-SDT procedure has been initiated). 
· 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 

Subsequently, it was also agreed that for the subsequent new CG transmissions, the UE re-evaluates the SSB for subsequent CG transmissions, but it is still FFS what happens if no SSBs are considered valid or if the UE is unable to obtain the (filtered) RSRP measurement. 
	· 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.   
· 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
· [bookmark: _Hlk92274249]During the subsequent new CG transmission phase, for the purpose of CG resource selection, UE re-evaluates the SSB for subsequent CG transmission.  FFS what happens if no SSBs are valid or if no sample is available



Note that as per the proposed outcome in email discussion [1], SSB reevaluation/reselection for CG-SDT retransmissions is not supported, so the only open issue is what happens if there are no SSBs for new subsequent CG-SDT transmissions. In this case, it is already agreed that the UE can initiate legacy RACH. Then, the usage of RA-SDT resources for this legacy RACH was raised in the email discussion (with no clear majority view, i.e. 12/20). 
In our view, this is such a corner case that explicitly prohibiting the UE from using the configured RA-SDT resources (which would come for free and would otherwise be wasted) seems quite strange. On the other hand, considering RA-SDT operation as well, when the UE triggers legacy RACH using the RA-SDT RA resources, there is no way for the network to differentiate initial SDT access from legacy RACH access. Whether or not this differentiation is essential from NW perspective is an open question, but it seems also ok to allow the UE to use RA-SDT resources (if configured) for triggering legacy RACH if no SSB can be selected for subsequent CG-SDT transmissions.
Proposal 6:	For the case when no qualified SSB can be selected for subsequent new CG-SDT transmissions, the UE is allowed to use RA-SDT resources (if configured) for triggering legacy RA.






On TA validity mechanism
TA validation criteria specific to CG-SDT operation
Regarding the TA validation mechanism, the most recent version of the MAC running CR [3] captures the following:
	5.8.2.x	TA Validation for CG-SDT
RRC configures the following parameters for validation for CG-SDT:
· cg-SDT-RSRP-ChangeThreshold: RSRP threshold for the increase/decrease of RSRP for time alignment validation;
· nrofSS-BlocksToAverage: number of SSBs with highest RSRPs for derivation of downlink pathloss reference for TA validation;
· absThreshSS-BlocksConsolidation: absolute RSRP threshold for determining the set of SSBs for derivation of downlink pathloss reference for TA validation.
For TA validation for CG-SDT, the downlink pathloss reference RSRP is derived as the linear average of the power values of up to nrofSS-BlocksToAverage of the highest beam measurement quantity values above absThreshSS-BlocksConsolidation.
The MAC entity shall consider the CG-SDT resource to be valid when the following conditions are fulfilled:
1>	compared to the stored downlink pathloss reference RSRP value at the UE’s last uplink transmission, the RSRP has not increased/decreased by more than cg-SDT-RSRP-ChangeThreshold, if configured.
Editor’s NOTE:	FFS whether RSRP change would affect the TA valididation for DG. 
Editor’s Note:	FFS what is the RSRP at the initial CG-SDT transmission to compare with



As captured in the editor’s note, it needs to be discussed what is the UE behavior when the UE does not meet the RSRP based validity criteria). 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 7:	While the TA validation criteria of the RSRP delta threshold is not met, UE shall not use the CG resources but retain 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. It should also be pointed out that the discussion here pertains to the CG-SDT specific TA timer. In section 2.4.2, we discuss the details of CG-SDT-TAT timer and how the UE handling differs with respect to the legacy TA timer. On summary, a CG-SDT procedure would require both normal/legacy TAT timer and CG-SDT specific TA timer.
Proposal 8:	During an ongoing SDT session, if CG-specific TAT expires (or is not running) or TA criterion for RSRP-delta threshold is not met, the SDT session can still continue using DG (i.e. CG-SDT configuration is not used).

Time Alignment Timer (TAT) details
It was agreed during RAN2#115e that “UE suspends all UL transmissions and triggers RACH if any UL transmission is needed (same as in connected mode) when TAT expires during RA-SDT procedure”. Subsequently, during last RAN2#116e meeting, the following was agreed:
7. The legacy TAT (i.e. timeAlignmentTimerCommon in SIB) is used for UL timing maintenance during RA-SDT procedure. (21/23)
8. The legacy TAT (i.e. timeAlignmentTimerCommon in SIB) starts/restarts when RAR TAC or TAC MAC CE is received, regardless of SDT procedure. No spec change is needed. (23/23)
9. CG-SDT resource is not released even if the legacy TAT expires. (23/23)

The following open point is raised in the MAC running CR [3]:
	“FFS the interplay between the legacy TAT and cg-SDT-TAT when legacy RACH is initiated”



Moreover, [1] also discusses these open issues and proposes:
	“Proposal4: Keep the two timers at successful RACH completion for RACH during CG-SDT: (a) re-start the CG-SDT-TAT; and (b) not to stop the legacy TAT. (12/20)” 



However, we think there are few aspects that require further clarification. RAN2 agreed that normal (i.e. legacy) TAT, i.e. timeAlignmentTimerCommon in SIB is used for RA-SDT procedure, i.e. no need identified to define an SDT specific one. For CG-SDT procedure, this is still open whether the normal (i.e. legacy) TAT is also applicable. In our understanding, both normal TAT (i.e. legacy) and a new CG-specific TAT-SDT timer should be used. It is important to keep in mind that CG-specific TAT-SDT is used to check whether a CG resource can still be used vs normal TAT that is specific TA in UL. On summary, this normal (i.e. legacy) TAT would be applicable to both CG-SDT and RA-SDT. 
[bookmark: _Toc85324080][bookmark: _Toc85324101][bookmark: _Toc85722863][bookmark: _Toc92230745][bookmark: _Toc92230838][bookmark: _Toc92230854][bookmark: _Toc92231373]Proposal 9:	Normal TAT (i.e. legacy timeAlignmentTimerCommon in SIB) is applicable to CG-SDT (with same behaviour as defined for RA-SDT). Therefore, CG-SDT procedure uses two TAT related timers: normal TAT and the new “CG-SDT specific TAT” timer.
When normal (or legacy) TAT expires during an SDT procedure, UE needs to suspend all UL transmissions and trigger RACH if any UL transmission is still needed (same as it is done for RRC_CONNECTED) as per legacy.
[bookmark: _Toc77781820][bookmark: _Toc78902499][bookmark: _Toc79113489][bookmark: _Toc85324081][bookmark: _Toc85324102][bookmark: _Toc85722864][bookmark: _Toc92230746][bookmark: _Toc92230839][bookmark: _Toc92230855][bookmark: _Toc92231374]Proposal 10:	Upon expiry of the normal (or legacy) TAT during an SDT procedure, UE behaves similarly as in RRC_CONNECTED, i.e. UE suspends all UL transmissions and triggers RACH if any UL transmission is still needed.

During RAN2#113, it was agreed the following on the CG-SDT-TAT:
“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. 

[1] discusses the expiry of CG-SDT-TAT in Q6 and proposes:
	“Proposal5: Upon expiry of CG-SDT-TAT , UE should (a) clears all SDT configured grant, (b) flushes HARQ buffer and (c) continue to maintain NTA. (15/18)” 



Therefore, when the new CG-SDT specific TAT timer expires during an SDT procedure, SDT operation cannot use CG but can continue via DG as explained above. We understand that the related discussion focused on RRC_INACTIVE operation (with or without an SDT session ongoing). However, we understand that we should also discuss the operation of this new timer when the UE is in legacy RRC_CONNECTED. We believe that SDT mechanism should support delta signaling in order to minimize the SDT related signaling included in each RRCRelease msg (e.g. across subsequent SDT sessions), as we explained in [2]. This means that any SDT related configuration stored in the UE is kept until it is released because the UE transitions into RRC_IDLE or when the network explicitly indicates its release. In addition, in our understanding, this new CG-SDT specific TAT timer should always be running (even when the UE is RRC_CONNECTED) in order to maintain the validity of the TA associated with the CG-SDT operation. And if new CG-SDT specific TAT timer were to expiry while the UE is in RRC_CONNECTED, UE should not be required to take any immediate action understanding that this timer is only used later if UE were released into RRC_INACTIVE with the corresponding CG-SDT configuration setup. This principle is also aligned in general to the usage of CG-SDT resources during RRC_CONNECTED (as discussed in section 2.2), i.e. CG-SDT resources during RRC_CONNECTED are never used. It is also important to confirm that this new timer would always be reset when a new configuration provided by the network.
Proposal 11:	The new CG-SDT-TAT continues running and when applicable (re)starts while UE is in RRC_CONNECTED. Expiry of this new “CG-SDT specific TAT” timer during RRC_CONNECTED does not trigger any action on UE side. This new “CG-SDT specific TAT” timer is always restarted when the network provides an updated configuration in RRC Release message.
The following operation of TAT were left for further discussion during last email discussion on User Plane open issues [4] and were also discussed as part of [1] :
	· Issue 24: Does the TAT-SDT start/restart when RAR TAC is received during legacy RA procedure?
· Issue 25: Does the TAT-SDT start/restart when RAR TAC is received during RA-SDT procedure?
· Issue 26: Does the TAT-SDT start/restart when TAC MAC CE is received during subsequent RA-SDT procedure?



We understand that email discussion [4] aimed to discuss “CG-specific TAT” when using the term TAT-SDT as otherwise SDT relies in legacy TAT as previously discussed. Therefore, this new “CG-specific TAT” is only applicable to CG-SDT procedure. With this clarification, we are ok confirming that the (re)start conditions apply to CG-SDT specific timers.
[bookmark: _Toc92230747][bookmark: _Toc92230840][bookmark: _Toc92230856][bookmark: _Toc92231375]Proposal 12:	The new CG-SDT-TAT is (re)started when (a) RAR TAC is received during legacy RA procedure, (b) RAR TAC is received during RA-SDT procedure, and (c) TAC MAC CE is received during subsequent RA-SDT procedure.

[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. It seems that while this aspect was originally proposed to be included as part of the email discussion scope, it was removed since some companies think it should be discussed in RAN3 first since the gNB already has the “TSC Assistance Information” which can be reused for the CG SDT procedure. However, from our perspective, this entire topic falls in the purview of RAN2 and RAN2 is the WG aware of the information helpful for the gNB to configure the proper configuration associated with the CG-SDT procedure.  In addition, if RAN2 preference is to reuse TSCAI related information, we assume that SA2/RAN3 confirmation would be indeed required on its applicability for eMBB (understanding that this container was defined in relation to Rel-17 IIOT and Rel-17 5G-AIS). Summarizing, if companies think TSCAI related information is sufficient, then we should get confirmation from SA2 first before agreeing to use it.
In any case, the provision of this assistance information in LTE 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 13:	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. At least at least requestedNumOccasions and requestedPeriodicityAndOffset can be reused from LTE as baseline.

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:	When the UE has initiated an SDT session (RA-SDT or CG-SDT), UE does not use subsequent CG resources, i.e. UE relies on the usage of DG for subsequent transmissions/retransmissions during an SDT session.
Proposal 2:	SDT failure detection timer is applicable to any SDT (i.e. both RA-SDT and CG-SDT). This SDT failure detection timer (re)starts with every tx/rx during a given SDT session, only stops at the end of SDT session (i.e. upon reception of RRCRelease msg) and upon expiry, UE triggers an abrupt termination of the SDT session (i.e. failure)
Proposal 3:	If Proposal 2 is agreed, whether “CG-SDT timer” is the same as the SDT failure detection timer or defined in addition to it depends on whether subsequent CG resources can be used during an ongoing CG-SDT session
Proposal 4a:	If subsequent CG resources can be used during an ongoing CG-SDT session, both timers (“CG-SDT timer” and SDT failure detection timer) are used during a CG-SDT procedure. The expiry of “CG-SDT timer” triggers retransmissions on UE side while the SDT failure detection timer triggers an abrupt termination of the SDT session (i.e. a failure).
Proposal 4b:	If subsequent CG resources cannot be used during an ongoing CG-SDT session, one timer is sufficient (i.e. “CG-SDT timer” and SDT failure detection timer are the same). The expiry of this timer triggers an abrupt termination of the SDT session (i.e. a failure), i.e. retransmissions are only handled via DG operation.
Proposal 5:	CG-SDT configuration stored in UE is not used while the UE is in RRC_CONNECTED.  
Proposal 6:	For the case when no qualified SSB can be selected for subsequent new CG-SDT transmissions, the UE is allowed to use RA-SDT resources (if configured) for triggering legacy RA.
Proposal 7:	While the TA validation criteria of the RSRP delta threshold is not met, UE shall not use the CG resources but retain the CG-SDT configuration (although is considered as not valid).
Proposal 8:	During an ongoing SDT session, if CG-specific TAT expires (or is not running) or TA criterion for RSRP-delta threshold is not met, the SDT session can still continue using DG (i.e. CG-SDT configuration is not used).
Proposal 9:	Normal TAT (i.e. legacy timeAlignmentTimerCommon in SIB) is applicable to CG-SDT (with same behaviour as defined for RA-SDT). Therefore, CG-SDT procedure uses two TAT related timers: normal TAT and the new “CG-SDT specific TAT” timer.
Proposal 10:	Upon expiry of the normal (or legacy) TAT during an SDT procedure, UE behaves similarly as in RRC_CONNECTED, i.e. UE suspends all UL transmissions and triggers RACH if any UL transmission is still needed.
Proposal 11:	The new CG-SDT-TAT continues running and when applicable (re)starts while UE is in RRC_CONNECTED. Expiry of this new “CG-SDT specific TAT” timer during RRC_CONNECTED does not trigger any action on UE side. This new “CG-SDT specific TAT” timer is always restarted when the network provides an updated configuration in RRC Release message.
Proposal 12:	The new CG-SDT-TAT is (re)started when (a) RAR TAC is received during legacy RA procedure, (b) RAR TAC is received during RA-SDT procedure, and (c) TAC MAC CE is received during subsequent RA-SDT procedure.
Proposal 13:	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. At least at least requestedNumOccasions and requestedPeriodicityAndOffset can be reused from LTE as baseline.
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