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1	Introduction
In this contribution, specific issues with the current SDT procedure are discussed.
2	Discussion
2.1	DL reception for CG-SDT procedure
Currently, in MAC specification, the UE considers any CG resource for SDT as valid that corresponds to an SSB with SS-RSRP above threshold level which means the UE implementation can switch among those SSBs freely as long as they are above threshold:
	[bookmark: _Toc100872009]5.8.2	Uplink
For an uplink grant configured for configured grant Type 1 for CG-SDT on the selected uplink carrier as in clause 5.27, when CG-SDT is triggered and not terminated, for each configured grant valid according to TS 38.214 [7] for which the above formula is satisfied, the MAC entity shall:
[bookmark: _Hlk101783133]1>	if at least one SSB configured for CG-SDT with SS-RSRP above cg-SDT-RSRP-ThresholdSSB is available:
2>	if after initial transmission for CG-SDT with CCCH message has been performed according to clause 5.4.1, PDCCH addressed to the MAC entity's C-RNTI has been received, and the SSB corresponding to the configured UL grant has the same SSB index as the SSB selected for initial transmission for CG-SDT with CCCH message (i.e., SSB for retransmission of initial transmission of CG-SDT); or
2>	if the RSRP of the SSB corresponding to the configured uplink grant is above the cg-SDT-RSRP-ThresholdSSB: (i.e., SSB for initial and subsequent new CG-SDT transmission):
3>	indicate the SSB index corresponding to the configured uplink grant to the lower layer;
3>	consider this configured uplink grant as valid.
1>	else:
2>	initiate Random Access procedure in clause 5.1.




However, RAN2 never thought how DL works in this case since the UE may need to decode certain SSB for feedback for CG transmission while it would already indicate new SSB in a next CG-SDT resource occasion. If SSB of the CG resources the UE uses keeps changing, there is no way for the UE to decide for which DL beam it monitors or for the NW to decide on which beam DL it should transmit based on the UL reception. This is not what RAN1 had intended – RAN1 indicated the following to RAN2 in their LS in R2-2111219:
	QCL assumption
· For CG-SDT, the UE can assume the PDCCH carrying the DCI has the same DM-RS antenna port quasi co-location properties as for a SSB associated to the CG PUSCH transmission e.g. for detection of retransmission DCI in response to a CG PUSCH transmission.
Q5: Does RAN1 think that BFD/BFR procedure is required for SDT and if needed, can RAN1 define the necessary procedure to support this? 
A5: 
•	It’s RAN1’s common understanding that BFD/BFR procedure is not required for SDT in Rel-17.
o	FFS: whether or not to support reporting the beam change to gNB.



Hence, based on the RAN1 reply LS, the UE should stick to the same SSB as selected for the initial CG-SDT transmission.
Observation 1: RAN1 assumption is that the UE uses the same SSB for DL reception throughout the SDT procedure after the initial selection of the SSB for CG-SDT.
On the other hand, the RAN1 assumption is neither good: if the SSB used for the initial CG-SDT transmission falls below the RSRP threshold, the UE could do nothing but wait until the SDT failure timer expires or the initial SSB becomes again above the RSRP threshold – even if the UE detected other SSBs with good RSRP level with configured CG-SDT resources. From system performance point of view, that was the reason why RAN2 agreed in this case the UE is allowed to select a new SSB. Furthermore, NW can assume the DL to be used for SDT transmissions is the SSB as indicated latest in the CG-SDT transmission, and if UE indicates new SSB with the CG-SDT transmission, the NW should not use the previous SSB for DL anymore.
Proposal 1: During CG-SDT procedure, the UE can select a CG resource corresponding to different SSB as used for the previous CG-SDT transmission only if the previously selected SSB falls below the cg-SDT-RSRP-ThresholdSSB threshold.
Annex A provides related TP.
2.2	sdt-LogicalChannelSR-DelayTimer
Currently, the SDT specific sdt-LogicalChannelSR-DelayTimer has only been implemented in RRC:
	Sdt-LogicalChannelSR-DelayTimer
The value of logicalChannelSR-DelayTimer applied during SDT for logical channels configured with SDT, as specified in TS 38.321 [3]. Value in number of subframes. Value sf20 corresponds to 20 subframes, sf40 corresponds to 40 subframes, and so on. If this field is not configured, then logicalChannelSR-DelayTimer is not applied for SDT logical channels.



This, however, does not work properly as in the BSR procedure the UE checks whether logicalChannelSR-DelayTimerApplied is configured for the LCH (logical channel) before starting the logicalChannelSR-DelayTimer. The intention with configuring common value for the sdt-LogicalChannelSR-DelayTimer was that it would be applied for all SDT logical channels similarly. Furthermore, it would be cumbersome for the NW to configure different value for the logicalChannelSR-DelayTimerApplied for each LCH configured for SDT as used in RRC_CONNECTED mode before sending the UE suspendConfig in RRCRelease and then reconfigure immediately again when the UE comes into RRC_CONNECTED mode.
Hence, the sdt-LogicalChannelSR-DelayTimer should be applied in case the timer is configured for SDT in the system information other than checking the logicalChannelSR-DelayTimerApplied configured for each LCH for connected mode.
Proposal 2: When sdt-LogicalChannelSR-DelayTimer is configured, the logicalChannelSR-DelayTimer with the value set to sdt-LogicalChannelSR-DelayTimer (as captured in RRC) is started for regular BSR triggered during SDT procedure.
Annex B provides related TP.
2.3	logicalChannelSR-Mask
The logicalChannelSR-Mask was agreed to be up to NW configuration for each logical channel configured for SDT. However, it would be really cumbersome for the NW to reconfigure first in RRC_CONNECTED mode each LCH it intends to configure for SDT to be used in CG-SDT procdedure with logicalChannelSR-Mask set to true; and after the UE comes back to RRC_CONNECTED, again reconfigure different value to logicalChannelSR-Mask.
Since the intention for not supporting the logicalChannelSR-Mask by the companies at all in the first place was that no feature to selectively make LCH to trigger SR while CG-SDT resources are configured is needed since we do not have dedicated SR to be used during SDT and RA will otherwise need to be triggered. However, logicalChannelSR-Mask is applied such that while it is set to true, the SR is not triggered and hence the logicalChannelSR-Mask was agreed to be used. 
During CG-SDT with valid CG resources, obviously there is no need to trigger RA for SR. The UE should always regard the logicalChannelSR-Mask as configured with value true for each LCH configured for SDT so that NW can retain the stored configuration without the need for many reconfigurations just for this purpose.
Observation 2: Only logicalChannelSR-Mask set to true is the sensible configuration during SDT procedure for logicalChannelSR-Mask for LCHs allowed for CG-SDT. 
Observation 3: It would be cumbersome for NW to always reconfigure logicalChannelSR-Mask for each LCH it intends to configure for CG-SDT before sending the suspendConfig in RRCRelease as well as after the UE comes back to RRC_CONNECTED.
Proposal 3: For each LCH configured for SDT, the UE considers logicalChannelSR-Mask configured with value true during the SDT procedure.
Annex C provides related TP.
2.4	LCH restrictions for CG-SDT
The following has been agreed by RAN2 in RAN2#116-e:
	6.	RB level restriction (e.g. sdt-DRB-List) is applied for both CG-SDT and RA-SDT. For CG-SDT, existing LCH restriction (i.e. configuredGrantType1Allowed or allowedCG-List) can be further applied. 



So far, this has not been implemented in the MAC. If the LCH that is configured for SDT has configuredGrantType1Allowed set to false, the SDT procedure should not be initiated for CG-SDT if such LCH has data available for transmission.
Proposal 4: Implement the agreements about LCH restrictions into TS 38.321.
Annex D provides related TP.
3	Conclusion
Observation 1: RAN1 assumption is that the UE uses the same SSB for DL reception throughout the SDT procedure after the initial selection of the SSB for CG-SDT.
Proposal 1: During CG-SDT procedure, the UE can select a CG resource corresponding to different SSB as used for the previous CG-SDT transmission only if the previously selected SSB falls below the cg-SDT-RSRP-ThresholdSSB threshold.
Proposal 2: When sdt-LogicalChannelSR-DelayTimer is configured, the logicalChannelSR-DelayTimer with the value set to sdt-LogicalChannelSR-DelayTimer (as captured in RRC) is started for regular BSR triggered during SDT procedure.
Observation 2: Only logicalChannelSR-Mask set to true is the sensible configuration during SDT procedure for logicalChannelSR-Mask for LCHs allowed for CG-SDT. 
Observation 3: It would be cumbersome for NW to always reconfigure logicalChannelSR-Mask for each LCH it intends to configure for CG-SDT before sending the suspendConfig in RRCRelease as well as after the UE comes back to RRC_CONNECTED.
Proposal 3: For each LCH configured for SDT, the UE considers logicalChannelSR-Mask configured with value true during the SDT procedure.
Proposal 4: Implement the agreements about LCH restrictions into TS 38.321.


Annex A: Proposal 1 implementation into TS 38.321
First Modified Subclause
5.8.2	Uplink
(…)
For an uplink grant configured for configured grant Type 1 for CG-SDT on the selected uplink carrier as in clause 5.27, when CG-SDT is triggered and not terminated, for each configured grant valid according to TS 38.214 [7] for which the above formula is satisfied, the MAC entity shall:
1>	if this is the first transmission of the CG-SDT with CCCH message in this CG-SDT procedure and if at least one SSB configured for CG-SDT associated with the configured grant with SS-RSRP above cg-SDT-RSRP-ThresholdSSB is available:
2>	select an SSB from the at least one SSB configured associated with the configured grant with SS-RSRP above cg-SDT-RSRP-ThresholdSSB;
2>	indicate the SSB index to the lower layers;
2>	consider the configured uplink grant as valid.
21>	else if after initial transmission for CG-SDT with CCCH message has been performed according to clause 5.4.1,  PDCCH addressed to the MAC entity's C-RNTI has not been received after the first transmission of the CG-SDT with CCCH message performed according to clause 5.4.1, and the SSB corresponding to the configured UL grant has the same SSB index as the SSB selected for initial the first transmission for of the CG-SDT with CCCH message has SS-RSRP above cg-SDT-RSRP-ThresholdSSB (i.e., SSB for retransmission of initial transmission of CG-SDT); or:
2>	indicate the same SSB index selected for the first transmission of the CG-SDT with CCCH message to the lower layers;
2>	consider the configured uplink grant as valid.
1>	else if PDCCH addressed to C-RNTI after the first transmission of the CG-SDT with CCCH message has been received (i.e., subsequent new CG-SDT transmission):
2>	if the RSRP of the SSB selected for the previous transmission of the CG-SDT has SS-RSRPcorresponding to the configured uplink grant is above the cg-SDT-RSRP-ThresholdSSB: (i.e., SSB for initial and subsequent new CG-SDT transmission):
3>	indicate the same SSB index selected for the previous transmission of the CG-SDT corresponding to the configured uplink grant to the lower layers;
3>	consider this configured uplink grant as valid.
2>	else if at least one SSB associated with the configured grant with SS-RSRP above the cg-SDT-RSRP-ThresholdSSB is available:
3>	select an SSB from the at least one SSB configured with the configured grant with SS-RSRP above cg-SDT-RSRP-ThresholdSSB;
3>	indicate the SSB index to the lower layers;
3>	consider this configured uplink grant as valid.
12>	else:
23>	initiate Random Access procedure in clause 5.1.
End of Changes
Annex B: Proposal 2 implementation into TS 38.321
First Modified Subclause
[bookmark: _Toc100871997]5.4.5	Buffer Status Reporting
(…)
For Regular BSR, the MAC entity shall:
1>	if the BSR is triggered for a logical channel for which logicalChannelSR-DelayTimerApplied with value true is configured by upper layers and SDT procedure is not ongoing; or
1>	if the BSR is triggered during SDT procedure (see subclause 5.27) and sdt-LogicalChannelSR-DelayTimer is configured by upper layers:
2>	start or restart the logicalChannelSR-DelayTimer.
1>	else:
2>	if running, stop the logicalChannelSR-DelayTimer.

End of Changes


Annex C: Proposal 3 implementation into TS 38.321
First Modified Subclause
5.4.5	Buffer Status Reporting
(…)
The MAC entity shall:
1>	if the Buffer Status reporting procedure determines that at least one BSR has been triggered and not cancelled:
2>	if UL-SCH resources are available for a new transmission and the UL-SCH resources can accommodate the BSR MAC CE plus its subheader as a result of logical channel prioritization:
3>	instruct the Multiplexing and Assembly procedure to generate the BSR MAC CE(s) as defined in clause 6.1.3.1;
3>	start or restart periodicBSR-Timer except when all the generated BSRs are long or short Truncated or Extended long or short Truncated BSRs;
3>	start or restart retxBSR-Timer.
2>	if a Regular BSR has been triggered and logicalChannelSR-DelayTimer is not running:
3>	if there is no UL-SCH resource available for a new transmission; or
3>	if the MAC entity is configured with configured uplink grant(s) and the Regular BSR was triggered for a logical channel for which logicalChannelSR-Mask is set to false; or
3>	if the UL-SCH resources available for a new transmission do not meet the LCP mapping restrictions (see clause 5.4.3.1) configured for the logical channel that triggered the BSR:
4>	trigger a Scheduling Request.
NOTE 2:	UL-SCH resources are considered available if the MAC entity has been configured with, receives, or determines an uplink grant. If the MAC entity has determined at a given point in time that UL-SCH resources are available, this need not imply that UL-SCH resources are available for use at that point in time.
While SDT procedure is ongoing (see subclause 5.27), the MAC entity shall consider logicalChannelSR-Mask is set to true for each logical channel.
End of Changes


Annex D: Proposal 4 implementation into TS 38.321
First Modified Subclause
[bookmark: _Toc100872090][bookmark: _Hlk79688968][bookmark: _Hlk79688988]5.27	Small Data Transmission
[bookmark: _Toc100872091]5.27.1	General
The MAC entity may be configured by RRC with SDT and the SDT procedure may be initiated by RRC layer. The SDT procedure can be performed either by Random Access procedure with 2-step RA type or 4-step RA type (i.e., RA-SDT) or by configured grant Type 1 (i.e., CG-SDT).
RRC configures the following parameters for SDT procedure:
-	sdt-DataVolumeThreshold: data volume threshold for the UE to determine whether to perform SDT procedure;
-	sdt-RSRP-Threshold: RSRP threshold for UE to determine whether to perform SDT procedure;
-	cg-SDT-RSRP-ThresholdSSB: an RSRP threshold configured for SSB selection for CG-SDT.
The MAC entity shall, if initiated by the upper layers for SDT procedure:
1>	if the data volume of the pending UL data across all RBs configured for SDT is less than or equal to sdt-DataVolumeThreshold; and
NOTE:	For SDT procedure, the MAC entity also considers the suspended RBs configured with SDT for data volume calculation. It is up to the UE's implementation how the UE calculates the data volume for the suspended RBs. Size of the CCCH message is not considered for data volume calculation
1>	if the RSRP of the downlink pathloss reference is higher than sdt-RSRP-Threshold:
2>	if the Serving Cell for SDT is configured with supplementary uplink as specified in TS 38.331 [5]; and
2>	if the RSRP of the downlink pathloss reference is less than rsrp-ThresholdSSB-SUL:
3>	select the SUL carrier.
2>	else:
3>	select the NUL carrier.
2>	if CG-SDT is configured on the selected UL carrier, and TA of the configured grant Type 1 resource is valid according to clause 5.27.1; and
2>	if for each RB having data available for transmission configuredGrantType1Allowed is configured with value true for the corresponding logical channel; and
2>	if at least one SSB configured for CG-SDT with SS-RSRP above cg-SDT-RSRP-ThresholdSSB is available:
3>	indicate to the upper layers that the conditions for initiating SDT procedure are fulfilled;
3>	perform CG-SDT procedure on the selected UL carrier according to clause 5.8.2.
2>	else if a set of Random Access resources to indicate RA-SDT are available according to clause 5.1.1b on the selected UL carrier:
3>	consider cg-SDT-TimeAlignmentTimer as expired and perform the corresponding actions in clause 5.2;
3>	indicate to the upper layers that the conditions for initiating SDT procedure are fulfilled.
2>	else:
3>	indicate to the upper layers that the conditions for initiating SDT procedure are not fulfilled.
1>	else:
2>	indicate to the upper layers that the conditions for initiate SDT procedure are not fulfilled.
If RA-SDT is selected above and after the Random Access procedure is successfully completed (see clause 5.1.6), the UE monitors PDCCH addressed to C-RNTI until the RA-SDT procedure is terminated. If CG-SDT is selected above and after the initial transmission for CG-SDT is performed, the UE monitors PDCCH addressed to C-RNTI and CS-RNTI until the CG-SDT procedure is terminated.
End of Changes




