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Discussion and Decision
1  Introduction
In this contribution, we would like to clarify TATimer operation during RACH-less HO in NR NTN.
2  Discussion

· NTN specific characteristics on RACH-less HO

Different from handover in TN network, during NTN handover procedure, the HO time is much longer than that of TN handover. As indicated in RAN4 LS [2] below, the HO delay can last for up to 7.3 seconds. 
RAN 4 has identified that in certain cases, the newly added component to the HO delay can last for up to 7.3 seconds (160 degrees offset) and it has come to the attention of the group that the new component will consume most of the HO timer (T304), whose maximum configurable value is 10 seconds.

In this HO scenario with long HO delay, if RACH-less HO is configured, it is very likely that TATimer will expire during the NTN HO procedure. 
Observation 1: TATimer expiry is very likely to occur during the NTN RACH-less HO. 
· Legacy UE operation on RRC configuration upon TATimer expiry
For the TATimer handling during RACH-less HO, RAN2 made the following agreements in RAN2#123bis meeting.
	RAN2#123bis agreements

·  UE relies on T304 and RRC Re-establishment procedure to address RACH-less HO failure in Rel-18 NTN (as in LTE). No new NTN-specific enhancements are introduced. If TAT expires, the UE follows the legacy procedures, regardless of the RACH-less HO configuration. RAN2 understands that the NW can ensure a proper configuration for TAT and T304 values (up to NW implementation, no need to capture this in the specs). 

·  We follow the LTE baseline for when UE starts the PTAG timeAlignmentTimer in NTN RACH-less HO (option 1 in R2-2311318)


Since RAN2 assumes UE behavior upon TATimer expiry is same as legacy during RACH-less HO procedure, here we would like to further clarify its impact on the RRC configuration. 
Following is the current description in MAC spec and RRC spec for the UE operation upon TATimer expiry. For RRC related configuration, upon TATimer expiry, UE will release the UE dedicated SRS and PUCCH configuration. The current behavior actually only focuses on the scenario without HO, and the configuration has been applied for uplink transmission in UE side.
Observation 2: In legacy TATimer operation, UE will release UE dedicated SRS and PUCCH configuration upon TATimer expiry. 
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1> when a timeAlignmentTimer expires: 5.3.12  UE actions upon PUCCH/SRS release request
2> if the timeAlignmentTimer. is associated with the PTAG: Upon receiving a PUCCH release request from lower layers, for all bandwidth parts of an indicated serving cell the UE
shall
3> flush all HARQ buffers for all Serving Cells; 1> release PUCCH-CSI-Resources configured in CSI-ReportConfig;

R . . 1> release SchedulingRequestResourceConfig instances configured in PUCCH-Config,

3> notify RRC to release PUCCH for all Serving Cells, if configured;
| 5| Uponreceiving an SRS release request from lower layers, for all bandwidth parts of an indicated serving cell the UE

. . . shall

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

1> release SRS-Resource instances configured in SRS-Config.
3> clear any configured downlink assignments and configured uplink grants; Upon receiving a positioning SRS configuration for RRC_INACTIVE release request from lower layers, the UE shall:

1> release the configured srs-PosRRC-Inactive.

3> clear any PUSCH resource for semi-persistent CSI reporting;

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





· UE dedicated configuration handling during RACH-less HO
According to RACH-less HO procedure, UE dedicated SRS and PUCCH configuration of target cell are only applied upon the HO successful completion, as indicated in section 5.3.5.5.2 of RRC spec as below. 
[image: image2.png]1> if reconfigurationWithSync was included in spCellConfig of an MCG or SCG and the RRCReconfiguration
message is applied due to an LTM cell switch execution and upon an indication from lower layer that the LTM
cell switch execution has been successfully completed:

2> stop timer T304 for that cell group if running;
2> if sl-PathSwitchConfig was included in reconfiguration WithSync:
3> stop timer T420;

3> release all radio resources, including release of the RLC entities and the MAC configuration at the source
side;

3> reset MAC used in the source cell:

2> if rach-LessHO was included in reconfigurationWithSync and cg-NTN-RACH-Less-Configuration was
configured:

3> release the uplink grant configured for RACH-less handover in c¢g-NTN-RACH-Less-Configuration;

NOTE 2b:PDCP and SDAP configured by the source prior to the path switch that are reconfigured and re-used by
target when delta signalling is used, are not released as part of this procedure.

2> stop timer T310 for source SpCell if running;

2> apply the parts of the CSI reporting configuration, the scheduling request configuration and the sounding RS
configuration that do not require the UE to know the SFN of the respective target SpCell, if any;

2> apply the parts of the measurement and the radio resource configuration that require the UE to know the SFN

of the respective target SpCell (e.g. measurement gaps, periodic CQI reporting, scheduling request
configuration, sounding RS configuration), if any, upon acquiring the SFN of that target SpCell;





Observation 3: The UE dedicated SRS and PUCCH configuration are configured but not applied during RACH-less HO. 

Observation 4: The UE dedicated SRS and PUCCH configuration are only applied when HO is successful, regardless of RACH-less HO or RACH-based HO. 
Upon TATimer expiry during RACH-less HO, if UE releases dedicated PUCCH/SRS configuration in target cell which has not yet been applied, the network still needs to provide the same SRS and RRC configuration via a new RRCReconfiguration procedure after the HO successful completion. It is really unnecessary and will also introduce more signaling burden.
Observation 5: Releasing the UE dedicated RRC configuration upon TATimer expiry during RACH-less HO will introduce more RRC signaling burden.
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Figure-1. PUCCH/SRS configuration during RACH-less HO

Based on the above observations, it should be clarified that UE dedicated PUCCH and SRS configuration in target cell shall not be released upon TATimer expiry during the RACH-less HO
Proposal 1: Clarify that UE shall not release UE dedicated RRC configuration (i.e. SRS and PUCCH configuration) of target cell upon TATimer expiry during RACH-less HO.
Based on the above observations, it should be clarified that UE dedicated PUCCH and SRS configuration in target cell shall not be released upon TATimer expiry during the RACH-less HO. 
· TP
There are two alternatives to capture the proposal 1 in spec: 
· Alt 1: Capture it in MAC spec

It is indicated in MAC spec that MAC doesnot notify RRC to release the PUCCH/SRS configuration during RAC-less HO. 

· Alt 2: Capture it in RRC spec
It is indicated in RRC that RRC only releases the configuration which has been applied. 

[image: image4.png]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, and if it’s not during RACH-less HO;

3> notify RRC to release SRS for all Serving Cells, if configured, and if it’s not during RACH-less HO;

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.
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5.3.12 UE actions upon PUCCH/SRS release request

Upon receiving a PUCCH release request from lower layers, for all bandwidth parts of an indicated serving cell the UE
shall:

1> release the appliecd PUCCH-CSI-Resources configured in CS/-ReportConfig;
1> release the applied SchedulingRequestResourceConfig instances configured in PUCCH-Config.

Upon receiving an SRS release request from lower layers, for all bandwidth parts of an indicated serving cell the UE
shall:

1> release the applied SRS-Resource instances configured in SRS-Config.
Upon receiving a positioning SRS configuration for RRC_INACTIVE release request from lower layers, the UE shall:

1> release the configured and applied srs-PosRRC-Inactive.

= Alt 1: MAC spec change

= Alt 2: RRC spec change





Proposal 2: Capture proposal 1 in MAC or RRC spec as indicated in the proposed TP. 
3 Conclusion
According to the analysis in section 2, we propose that:
Observation 1: TATimer expiry is very likely to occur during the NTN RACH-less HO. 
Observation 2: In legacy TATimer operation, UE will release UE dedicated SRS and PUCCH configuration upon TATimer expiry. 
Observation 3: The UE dedicated SRS and PUCCH configuration are configured but not applied during RACH-less HO. 

Observation 4: The UE dedicated SRS and PUCCH configuration are only applied when HO is successful, regardless of RACH-less HO or RACH-based HO. 
Observation 5: Releasing the UE dedicated RRC configuration upon TATimer expiry during RACH-less HO will introduce more RRC signaling burden.
Proposal 1: Clarify that UE shall not release UE dedicated RRC configuration (i.e. SR and PUCCH configuration) of target cell upon TATimer expiry during RACH-less HO.
Proposal 2: Capture the proposal 1 in MAC or RRC spec as indicated in the proposed TP. 
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