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1. Introduction
In this contribution, we discuss the corrections for RACH-less LTM without cg-LTM-RetransmissionTimer is configured, and further discuss the remaining issues left for LTM cell switch, including the RV for transmission with configured grant, and the carrier selection for RACH-less LTM procedure.
2. Discussion
2.1 LTM without cg-LTM-retransmission timer
[bookmark: OLE_LINK8][bookmark: OLE_LINK7]In previous meeting, RAN2 discussed whether the CG configured for RACH-less LTM can be used for subsequent UL data transmission after the successful transmission of first UL PUSCH, and agreed that if the CG for RACH-less is not released by NW after the LTM completion, the UE stops using those CG. Which means that the CG can only be used for the first UL PUSCH transmission for the LTM.
	RAN2#123:
Observation: In cases for which it is desired that CG used for LTM is not used further once the UE has made the cell its new serving cell, it is assumed that the network could release Type1 CG resource on LTM completion (existing functionality)
RAN2#123bis:
P4: RAN2 to define the UE behaviour on the R18 CG for RACH-less LTM, if it is not released by NW after LTM completion:
Option 1: UE stops using those CG (FFS on the spec impact/wording details)


In addition, during the RACH-less LTM procedure, if the PDCCH addressed to the MAC entity's C-RNTI has been received after the first PUSCH transmission to the Serving Cell, the MAC entity considers the LTM cell switch to be successfully completed. 
[bookmark: _Hlk157515303]Therefore, during the UL grant reception procedure as specified in section 5.4.1 of TS 38.321, the description “3>if there is an on-going RACH-less LTM cell switch procedure and PDCCH addressed to the MAC entity's C-RNTI has been received” means that the first PUSCH transmission for LTM has been successfully completed, and the configured grant is no longer used, i.e., the UE does not need to deliver the configured uplink grant and the associated HARQ information to the HARQ entity.
	[bookmark: _Toc29239834][bookmark: _Toc37296193][bookmark: _Toc46490319][bookmark: _Toc52752014][bookmark: _Toc52796476][bookmark: _Toc155999626]5.4.1	UL Grant reception
… …
For each Serving Cell and each configured uplink grant, if configured and activated and available for use as specified in clause 5.8.2, the MAC entity shall:
1>	if the MAC entity is configured with lch-basedPrioritization, and the PUSCH duration of the configured uplink grant does not overlap with the PUSCH duration of an uplink grant received in a Random Access Response or with the PUSCH duration of an uplink grant addressed to Temporary C-RNTI or the PUSCH duration of a MSGA payload for this Serving Cell; or
1>	if the MAC entity is not configured with lch-basedPrioritization, and the PUSCH duration of the configured uplink grant does not overlap with the PUSCH duration of an uplink grant received on the PDCCH or in a Random Access Response or the PUSCH duration of a MSGA payload for this Serving Cell:
2>	set the HARQ Process ID to the HARQ Process ID associated with this PUSCH duration;
2>	if, for the corresponding HARQ process, the configuredGrantTimer is not running and cg-RetransmissionTimer is not configured and cg-SDT-RetransmissionTimer is not configured, and cg-LTM-RetransmissionTimer is not configured, and cg-RACH-less-RetransmissionTimer is not configured (i.e. new transmission):
3>	if there is an on-going CG-SDT procedure and PDCCH addressed to the MAC entity's C-RNTI has been received; or
3>	if there is an on-going RACH-less LTM cell switch procedure and PDCCH addressed to the MAC entity's C-RNTI has been received; or
3>	if there is an on-going RACH-less handover procedure and PDCCH addressed to the MAC entity's C-RNTI has been received; or
3>	if there is no on-going CG-SDT nor on-going RACH-less LTM cell switch nor on-going RACH-less handover procedure:
4>	consider the NDI bit for the corresponding HARQ process to have been toggled;
4>	deliver the configured uplink grant and the associated HARQ information to the HARQ entity.
… …


Based on the above analysis, we suggest deleting the description “3>if there is an on-going RACH-less LTM cell switch procedure and PDCCH addressed to the MAC entity's C-RNTI has been received; or” of UL grant reception procedure in case of the cg-LTM-RetransmissionTimer is not configured for RACH-less LTM. 
[bookmark: _Hlk158229273]Proposal 1: Delete the description “3>if there is an on-going RACH-less LTM cell switch procedure and PDCCH addressed to the MAC entity's C-RNTI has been received; or” in case the cg-LTM-RetransmissionTimer is not configured for RACH-less LTM.
In addition, for the initial transmission of first PUSCH during the on-going LTM, the UE behavior when the cg-LTM-RetransmissionTimer is not configured is not specified in the current specification. 
We understand that the current specification does not capture this case because the LTM refers to similar descriptions of SDT handling, but LTM and SDT procedure have some differences. For SDT procedure, as specified in section 5.27.1 of TS 38.321, when checking conditions for initiating SDT procedure, the UE has determined the first available CG occasion for initial CG-SDT transmission with CCCH message so that UE can check the time gap threshold. If conditions for initiating SDT are fulfilled, the failure detection timer T319a is started when the lower layers first transmit the CCCH message, and the UE considers SDT procedure is ongoing, as shown in Fig.1. Therefore, the description “there is no on-going CG-SDT” can cover the case of “initial new transmission for the CG-SDT”. However, for LTM cell switch procedure, as shown in Fig.2, the UE starts timer T304 and considers the RACH-less LTM cell switch is on-going after receiving the LTM cell switch command and before the first PUSCH transmission of the LTM, and the UE determines the available configured uplink grant occasion for initial transmission of first PUSCH during the on-going LTM cell switch procedure, so “there is no on-going RACH-less LTM cell switch” cannot cover the case of "initial transmission of first PSUCH at LTM cell switch”.
[image: ]        [image: ]
    Fig.1 SDT procedure                     Fig.2 LTM cell switch procedure
Proposal 2: For LTM cell switch, specify the UE behavior for initial transmission of first PUSCH in case of cg-LTM-RetransmissionTimer is not configured, i.e., add the description “if there is an on-going RACH-less LTM procedure and the configured uplink grant is for the initial transmission of first PUSCH at LTM cell switch” in section 5.4.1 of TS 38.321.
Based on the proposal 1 and proposal 2, we have provided the TP in annex 4.1. 
Proposal 3: RAN2 to agree the TP in annex 4.1 to capture the proposal 1 and proposal 2 for LTM without cg-LTM-retransmission timer is configured.
2.2 RV for transmission with configured grant
For the first UL data transmission with CG during the RACH-less LTM, we have agreed that autonomous retransmission by timer with configured grant can be supported. 
=>automatic retransmission by timer with CG (similar to NR-U, SDT) is supported for the first UL data transmission with CG.
However, how to determine the RV of the autonomous retransmission is not specified. Considering that the re-transmission is autonomously operated by UE if initial transmission of first PUSCH transmission fails, the network is not aware of whether the transmission happens or not, therefore soft combination is not useful for autonomous re-transmission of the first PUSCH transmission at LTM cell switch procedure. From this point of view, we think apply different RV for repetitions of autonomous retransmissions is not beneficial, then the RV 0 can be used for both initial and retransmission of first PUSCH transmission with configured grant for LTM.
Proposal 4: Fix the RV to be 0 for both the initial and retransmission of first PUSCH transmission with configured grant for LTM.
2.3 Carrier selection for RACH-less LTM
Depending on the availability of a valid TA value, the UE performs either a RACH-less LTM or RACH-based LTM cell switch. For RACH-less LTM, the UE can access the target cell using configured grant. Based on the current ASN. 1 configuration of LTM, the configured grant is provided in the LTM candidate configuration, and it can be configured on NUL or SUL, or on both carriers. However, it is unclear how UE determines the carrier used for the first PUSCH transmission with configured grant during RACH-less LTM cell switch.
For RACH-based LTM cell switch, the UE selects the carrier to be used based on the explicitly signaling or based on the rsrp-ThresholdSSB-SUL threshold before the RACH resource selection.
	[bookmark: _Toc29239820][bookmark: _Toc37296175][bookmark: _Toc46490301][bookmark: _Toc52751996][bookmark: _Toc52796458][bookmark: _Toc155999603]5.1.1	Random Access procedure initialization
… …
1>	if the carrier to use for the Random Access procedure is explicitly signalled:
2>	select the signalled carrier for performing Random Access procedure;
2>	set the PCMAX to PCMAX,f,c of the signalled carrier.
1>	else if the carrier to use for the Random Access procedure is not explicitly signalled; and
1>	if the Serving Cell for the Random Access procedure is configured with supplementary uplink as specified in TS 38.331 [5]; and
1>	if the RSRP of the downlink pathloss reference is less than rsrp-ThresholdSSB-SUL:
2>	select the SUL carrier for performing Random Access procedure;
2>	set the PCMAX to PCMAX,f,c of the SUL carrier.
1>	else:
2>	select the NUL carrier for performing Random Access procedure;
2>	set the PCMAX to PCMAX,f,c of the NUL carrier.


Similarly, for RACH-less LTM, if the configured grant is configured, the UE should select the uplink carrier before the configured grant occasion for first PUSCH transmission is selected. In this case, we think the simplest way is to reuse the rsrp-ThresholdSSB-SUL threshold for RACH-less LTM procedure on CG. If configured grant is not configured, the UE determines the carrier based on explicit network signaling and accesses the target cell using a dynamic grant.
Proposal 5: During the RACH-less LTM procedure, if the configured grant is configured, reuse the rsrp-ThresholdSSB-SUL for carrier selection. 
Based on the Proposal 5, we have provided the TP in annex 4.2 to capture the carrier selection procedure for RACH-less LTM cell switch.
3. Conclusion
Based on the discussion in this contribution, we recommend RAN2 to discuss and adopt the following proposals: 
Proposal 1: Delete the description “3>if there is an on-going RACH-less LTM cell switch procedure and PDCCH addressed to the MAC entity's C-RNTI has been received; or” in case the cg-LTM-RetransmissionTimer is not configured for RACH-less LTM.
Proposal 2: For LTM cell switch, specify the UE behavior for initial transmission of first PUSCH in case of cg-LTM-RetransmissionTimer is not configured, i.e., add the description “if there is an on-going RACH-less LTM procedure and the configured uplink grant is for the initial transmission of first PUSCH at LTM cell switch” in section 5.4.1 of TS 38.321.
Proposal 3: RAN2 to agree the TP in annex 4.1 to capture the proposal 1 and proposal 2 for LTM without cg-LTM-retransmission timer is configured.
Proposal 4: Fix the RV to be 0 for both the initial and retransmission of first PUSCH transmission with configured grant for LTM.
Proposal 5: During the RACH-less LTM procedure, if the configured grant is configured, reuse the rsrp-ThresholdSSB-SUL for carrier selection. 
4. Annex
4.1 TP for proposal 1 and proposal 2
[bookmark: _Toc60777158][bookmark: _Toc139045487][bookmark: _Hlk54206873]5.4.1	UL Grant reception
========================<Unmodified parts omitted>========================
For each Serving Cell and each configured uplink grant, if configured and activated and available for use as specified in clause 5.8.2, the MAC entity shall:
1>	if the MAC entity is configured with lch-basedPrioritization, and the PUSCH duration of the configured uplink grant does not overlap with the PUSCH duration of an uplink grant received in a Random Access Response or with the PUSCH duration of an uplink grant addressed to Temporary C-RNTI or the PUSCH duration of a MSGA payload for this Serving Cell; or
1>	if the MAC entity is not configured with lch-basedPrioritization, and the PUSCH duration of the configured uplink grant does not overlap with the PUSCH duration of an uplink grant received on the PDCCH or in a Random Access Response or the PUSCH duration of a MSGA payload for this Serving Cell:
2>	set the HARQ Process ID to the HARQ Process ID associated with this PUSCH duration;
2>	if, for the corresponding HARQ process, the configuredGrantTimer is not running and cg-RetransmissionTimer is not configured and cg-SDT-RetransmissionTimer is not configured, and cg-LTM-RetransmissionTimer is not configured, and cg-RACH-less-RetransmissionTimer is not configured (i.e. new transmission):
3>	if there is an on-going CG-SDT procedure and PDCCH addressed to the MAC entity's C-RNTI has been received; or
3>	if there is an on-going RACH-less LTM cell switch procedure and PDCCH addressed to the MAC entity's C-RNTI has been received; or
3>	if there is an on-going RACH-less LTM cell switch procedure and the configured uplink grant is for the initial transmission of first PUSCH at LTM cell switch; or
3>	if there is an on-going RACH-less handover procedure and PDCCH addressed to the MAC entity's C-RNTI has been received; or
3>	if there is no on-going CG-SDT nor on-going RACH-less LTM cell switch nor on-going RACH-less handover procedure:
4>	consider the NDI bit for the corresponding HARQ process to have been toggled;
4>	deliver the configured uplink grant and the associated HARQ information to the HARQ entity.
2>	else if the cg-RetransmissionTimer for the corresponding HARQ process is configured and not running, then for the corresponding HARQ process:
[bookmark: _Hlk23460335]3>	if the configuredGrantTimer is not running, and the HARQ process is not pending (i.e. new transmission):
4>	consider the NDI bit to have been toggled;
4>	deliver the configured uplink grant and the associated HARQ information to the HARQ entity.
3>	else if the previous uplink grant delivered to the HARQ entity for the same HARQ process was a configured uplink grant (i.e. retransmission on configured grant):
[bookmark: _Hlk23460367]4>	deliver the configured uplink grant and the associated HARQ information to the HARQ entity.
2>	else if the cg-SDT-RetransmissionTimer is configured and not running for the corresponding HARQ process;
3>	if the configured uplink grant is for the initial transmission for the CG-SDT with CCCH message (i.e., initial new transmission); or
3>	if the configuredGrantTimer is not running or not configured, and PDCCH addressed to the MAC entity's C-RNTI has been received after the initial transmission of the CG-SDT with CCCH message (i.e., subsequent new transmission):
4>	consider the NDI bit to have been toggled;
4>	deliver the configured uplink grant and the associated HARQ information to the HARQ entity.
3>	else if the previous uplink grant delivered to the HARQ entity for the same HARQ process was a configured uplink grant for initial transmission of CG-SDT with CCCH message or for its retransmission; and
3>	if PDCCH addressed to the MAC entity's C-RNTI has not been received (i.e., retransmission for initial CG-SDT transmission):
4>	consider the NDI bit to have not been toggled;
4>	deliver the configured uplink grant and the associated HARQ information to the HARQ entity.
2>	else if the cg-LTM-RetransmissionTimer is configured and not running for the corresponding HARQ process:
3>	if the configured uplink grant is for the first PUSCH transmission at LTM cell switch (i.e., initial new transmission):
4>	consider the NDI bit to have been toggled;
4>	deliver the configured uplink grant and the associated HARQ information to the HARQ entity.
3>	else if the previous uplink grant delivered to the HARQ entity for the same HARQ process was a configured uplink grant for first PUSCH transmission at LTM cell switch or for its retransmission; and
3>	if PDCCH addressed to the MAC entity's C-RNTI has not been received on the same HARQ process used for the first PUSCH transmission to the Serving Cell (i.e., retransmission for initial transmission):
4>	consider the NDI bit to have not been toggled;
4>	deliver the configured uplink grant and the associated HARQ information to the HARQ entity.
2>	else if the cg-RACH-less-RetransmissionTimer is configured and not running for the corresponding HARQ process;
3>	if the configured uplink grant is for the initial transmission of RACH-less handover (i.e., initial new transmission):
4>	consider the NDI bit to have been toggled;
4>	deliver the configured uplink grant and the associated HARQ information to the HARQ entity.
3>	else if the previous uplink grant delivered to the HARQ entity for the same HARQ process was a configured uplink grant for initial transmission of RACH-less handover or for its retransmission; and
3>	if PDCCH addressed to the MAC entity's C-RNTI has not been received (i.e., retransmission for initial transmission):
4>	consider the NDI bit to have not been toggled;
4>	deliver the configured uplink grant and the associated HARQ information to the HARQ entity.
… …
End of Change
4.2 TP for proposal 5
5.18.35	LTM Cell Switch Command
The network may instruct the UE to perform LTM cell switch procedure by sending the LTM Cell Switch Command MAC CE described in clause 6.1.3.75.
The MAC entity shall:
1>	if the MAC entity receives an LTM Cell Switch Command MAC CE on a Serving Cell:
2>	indicate to upper layers that the LTM cell switch procedure is triggered and the Target Configuration ID included in the MAC CE;
2>	if the MAC reset operation as specified in clause 5.12 is performed, as requested by upper layers:
3>	if Timing Advance Command value (hexa-decimal) is not set as FFF:
4>	process the received Timing Advance Command (see clause 5.2);
4>	consider the RACH-less LTM cell switch to be ongoing;
4>	if the MAC entity is associated with SCG:
5>	indicate to upper layers to skip the Random Access procedure for this LTM cell switch.
3>	else if the Timing Advance measurement is configured as specified in TS 38.331 [5] and the UE has successfully measured the Timing Advance for the indicated LTM target:
4>	process the measured Timing Advance (see clause 5.2);
4>	consider the RACH-less LTM cell switch to be ongoing.
4>	if the MAC entity is associated with SCG:
5>	indicate to upper layers to skip the Random Access procedure for this LTM cell switch.
3> if the RACH-less LTM cell switch is ongoing; and 
3> if the configured grant Type 1 is configured for LTM:
4>if the Serving Cell is configured with supplementary uplink as specified in TS 38.331 [5]; and
4>if the RSRP of the downlink pathloss reference is less than rsrp-ThresholdSSB-SUL:
	5> select the SUL carrier.
4>else:
 	5> select the NUL carrier.
3>	if TCI state information is included:
4>	consider the SSB corresponding to the indicated TCI state as the one used for configured uplink grant selection for the initial uplink transmission towards the candidate cell for RACH-less LTM cell switch (as in clause 5.8.2);
4>	indicate to lower layers the information regarding the TCI state information included in the LTM Cell Switch Command MAC CE.
End of Change
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