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1. Introduction
This contribution looks at TAT (Time Alignment Timer) handling discussed in email discussion [Post111-e][926] [1] for SDT in INACTIVE state [2]. Note that this discussion is taken in case of CG SDT and not RACH SDT.
	Q 2.1.2: For small data, when CG based SDT resources are configured are there any changes needed to the current procedure when UE moves to INACTIVE state? 

Specifically, are there any changes needed for the following existing procedures: 

· MAC reset and default MAC cell group released (please comment on handling of TAT – e.g. whether the current TAT can be run in INACTIVE state or a new timer is needed and whether some MAC configuration specific to CG will need to be stored etc)

· RLC entities for SRB1 reestablished

· SRBs and DRBs are suspended except SRB0

If any changes are needed for any of the above procedure, please elaborate. 

Note: The goal of this question is to identify what aspects can be kept as it is and which aspects need updates and further discussion.

	Comments Summary: 

· MAC reset and default MAC cell group configuration released (25/25)
· Open issues for discussion: New TAT (16) vs existing TAT (2), the remaining (7) companies thought that we need further discussion. One company also mentioned other mechanisms (in addition to TAT) to handle the TA in INACTIVE – pathloss based. However, it is clear that some handling is needed for TA in INACTIVE state when CG resources are configured. So, given this it seems we can first try the majority view (since it is feasible to define a new timer) and we can further discuss the functionality of this timer (based on contributions)

· RLC entities for SRB1 reestablished (25/25)
· Open issues for discussion: Should the RLC entities for DRBs subject to SDT be also reestablished (like SRB1) – also see 2.1.1

· SRBs and DRBs are suspended except SRB0 (24/25)
· See the discussion in 2.1.1 regarding DRB suspension. This can be discussed based on contributions


2. Discussion assumption
For any uplink transmission, TA maintenance is essential in order to avoid causing interference due to data transmission without UL synchronization. This principle should be also kept for CG SDT during INACTIVE state. To begin with, let us show overall picture on CG SDT transmission.

[Initial phase]
· gNB sends RRC Release to the UE in order to transfer the RRC state from CONNECTED to INACTIVE. For CG SDT transmission during INACTIVE, CG resource should be included in RRC Release. Note that the details of signalling methodology (e.g. dedicated signalling and/or broadcast) are FFS for now because it is out of scope of this discussion. For the sake of explanation, it is assumed that CG resource is configured by ConfiguredGrantConfig.
[Stand-by phase]
· The UE transfers to INACTIVE state. Once the UE receives the RRC Release, it is required that MAC is reset [subclause 5.3.8.3, 3] and accordingly TAT timer needs to be expired [subclause 5.12, 4]. The consequence is that the UE considers that uplink timing is in out-of-sync. Even if CG resource is available, UE must send nothing to the gNB.
[SDT phase]
· New uplink data arrives at the UE. For uplink timing alignment, the UE should perform RA procedure to get TA command by Msg2 from the gNB. The open issue is how the UE judges the uplink status i.e. in-sync or out-of-sync.
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Assumption:
UE performs RA procedure to get TA command when CG SDT starts to be performed during INACTIVE state.
3. Options for TAT handling
There are couple of options for the UE to judge the uplink status. The options are described in the following.
[Option 1: Reuse existing TAT]
This option is to reuse the existing TAT mechanism. However, there is one discussion point, which is CG resource release as specified in [subclause 5.2, 4]. If CG resource would be considered as a “permanent resource” for CG SDT during INACTIVE state, then the CG resource release should be avoided. This means that this Option 1 doesn’t work because of CG resource release after TAT expiry. However, if CG resource would not be considered as a “permanent resource”, then there seems no problem with Option 1. This means that Option 1 seems to be fine.
	5.2
Maintenance of Uplink Time Alignment

1>
when a timeAlignmentTimer expires:

2>
if the timeAlignmentTimer is associated with the PTAG:
3>
flush all HARQ buffers for all Serving Cells;

3>
notify RRC to release PUCCH for all Serving Cells, if configured;

3>
notify RRC to release SRS for all Serving Cells, if configured;

3>
clear any configured downlink assignments and configured uplink grants;
3>
clear any PUSCH resource for semi-persistent CSI reporting;

3>
consider all running timeAlignmentTimers as expired;
3>
maintain NTA (defined in TS 38.211 [8]) of all TAGs.

2>
else if the timeAlignmentTimer is associated with an STAG, then for all Serving Cells belonging to this TAG:
3>
flush all HARQ buffers;

3>
notify RRC to release PUCCH, if configured;

3>
notify RRC to release SRS, if configured;

3>
clear any configured downlink assignments and configured uplink grants;
3>
clear any PUSCH resource for semi-persistent CSI reporting;

3>
maintain NTA (defined in TS 38.211 [8]) of this TAG.


Observation 1:
Reusing the existing TAT depends on whether CG resource is considered as a “permanent resource” for CG SDT or not.
[Option 2] Specify new “CG TAT”.
This option is to specify a new mechanism for uplink timing maintenance, for which a new “CG TAT” is introduced. The feature of this CG TAT timer is described in the following. As with the existing TAT, CG TAT timer maintains status of uplink timing alignment in a way that the UE considers the uplink as synchronized during CG TAT is running. However, If CG resource would be considered as a “permanent resource” for CG SDT during INACTIVE state, then CG resource release can be avoided i.e. CG resource will be kept when CG TAT is expired, which is a main difference from the existing TAT.
Observation 2:
If CG resource is considered as a “permanent resource”, CG TAT is introduced to keep CG resource after CG TAT is expired.
It is also worth considering that the CG TAT can be given a function to control PDCCH monitoring by UE at all or part of slots, which appear while CG TAT is running. It must be stressed here that UE is in INACTIVE state, so that reduction of battery consumption is essential regardless of whether CG SDT is performed or not.
In CONNECTED state, PDCCH monitoring is controlled by DRX for which drx-InactivityTimer is specified, but there is no means to control PDCCH monitoring during INACTIVE state. If there is no clear specification when UE is required to monitor PDCCH, then the UE behaviour is unpredictable, so that gNB faces difficulty in sending subsequent DL data feedback after CG SDT reception, which includes RLC STATUS report including ACK and NACK corresponding to SDT (in case of RLC AM) or TCP ACK corresponding to CG SDT (in case of TCP connection).
For the reduction of battery consumption, it would be good that UE need not monitor PDCCH after CG TAT is expired. Also, it needs further study when the UE must monitor PDCCH when CG TAT is running. Note that PDCCH monitoring for P-RNTI is mandatory as in the current specification in paging occasions.
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Observation 3:
CG TAT is better to be given a function to control PDCCH monitoring by UE for saving battery life.
With the above observations, the CG TAT is better to be introduced if CG resource would be considered as a “permanent resource”. If so, the CG TAT can be given a function to control PDCCH monitoring occasion in addition to paging occasion for P-RNTI detection by UE to save the battery life. As conclusion, the proposal is given in the following.

Proposal:
UE monitors PDCCH during CG TAT is running (in which slot is FFS), while UE need not monitor PDCCH after CG TAT is expired.

4. Summary of Proposals
Observation 1:
Reusing the existing TAT depends on whether CG resource is considered as a “permanent resource” for CG SDT or not.
Observation 2:
If CG resource is considered as a “permanent resource”, CG TAT is introduced to keep CG resource after CG TAT is expired.
Observation 3:
CG TAT is better to be given a function to control PDCCH monitoring by UE for saving battery life.
Proposal:
UE monitors PDCCH during CG TAT is running (in which slot is FFS), while UE need not monitor PDCCH after CG TAT is expired.
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