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1 Introduction
In this contribution we discuss some issues related to expiry of cg-SDT-TimeAlignmentTimer during the ongoing CG SDT procedure.
2 Discussion
As shown in Figure 1, cg-SDT-TimeAlignmentTimer can expire even before the UE has transmitted the initial UL transmission including CCCH message. 
This can happen due to longer CG periodicity and the longer interval between the time RRC Release message is received and CG-SDT procedure initiation. 
The consequence of this is that UE will enter RRC_IDLE. 
If UE has checked whether there is sufficient time available to transmit the initial UL transmission using CG resource before the cg-SDT-TimeAlignmentTimer expires, the problem could have been avoided as UE could have initiated RA-SDT instead of CG-SDT.
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Figure 1
Potential Solution:

· Before initiating CG-SDT UE can check for the availability of CG occasion corresponding to a SSB with SS-RSRP above cg-SDT-RSRP-ThresholdSSB during the remaining time of cg-SDT-TimeAlignmentTimer. If CG occasion is not available during the remaining time of cg-SDT-TimeAlignmentTimer, UE does not initiate CG-SDT.
Proposal: Before initiating CG-SDT UE checks for the availability of CG occasion corresponding to a SSB with SS-RSRP above cg-SDT-RSRP-ThresholdSSB during the remaining time of cg-SDT-TimeAlignmentTimer. If CG occasion is not available, UE does not initiate CG-SDT.

Conclusion

Based on the above, RAN2 is requested to discuss and agree on the following proposal:
Proposal: Before initiating CG-SDT UE checks for the availability of CG occasion corresponding to a SSB with SS-RSRP above cg-SDT-RSRP-ThresholdSSB during the remaining time of cg-SDT-TimeAlignmentTimer. If CG occasion is not available, UE does not initiate CG-SDT.
3 Appendix (Draft TP, TS 38.321)
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 or if sdt-RSRP-Threshold is not configured:

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 5.27.2; and

2>
if at least one SSB configured for CG-SDT with SS-RSRP above cg-SDT-RSRP-ThresholdSSB is available; and

2>
if configured uplink grant for CG-SDT corresponding to at least one SSB with SS-RSRP above cg-SDT-RSRP-ThresholdSSB is available during the remaining time of cg-SDT-TimeAlignmentTimer:

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 for performing RA-SDT are selected 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 initiating 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.

UE receives RRCRelease message including cg-SDT-TimeAlignmentTimer. UE starts the cg-SDT-TimeAlignmentTimer
Data becomes available for SDT RB(s). UE initiates CG-SDT (CG-SDT criterias are met)
CG Periodicity (P)
CG Periodicity (P)
CG Periodicity (P)
cg-SDT-TimeAlignmentTimer is running
CG-SDT-Timer cg-SDT-TimeAlignmentTimer.
CG-SDT is terminated and UE enters RRC IDLE (if response is not received from network)



