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1	Introduction
LTM (L1/L2 Triggered Mobility) is introduced in Rel-18. In this contribution, we discuss remaining issues related to MAC for LTM. And we provide corresponding TP in the annex part.
[bookmark: _Toc147158671][bookmark: _Toc61387172][bookmark: _Toc499559238]2	Discussion
[bookmark: _Toc147158672][bookmark: _Toc61387173][bookmark: _Toc499559239]2.1	MAC CE for activating/deactivating semi-persistent report
In LTM, the UE can send periodic, aperiodic and semi-persistent reports to the network, which include candidate cell L1 measurement results. In the legacy semi-persistent reporting on PUCCH, the network sends a MAC CE to the UE to activate or deactivate some CSI-ReportConfigId with type set to semiPersistentOnPUCCH. However, in LTM, the report configuration for candidate cells is identified by a new ID called ltm-CSI-ReportConfigId-r18 so the legacy MAC CE is not applied. RAN1 identified this issue and sent an LS [1] to RAN2.
The format of the legacy MAC CE is showed below:
	

Figure 6.1.3.16-1: SP CSI reporting on PUCCH Activation/Deactivation MAC CE


There are still five R bits in this MAC CE so one R bit can be used to indicate that this MAC CE is for activating/deactivating ltm-CSI-ReportConfigId-r18 or for CSI-ReportConfigId. There seems no need to design a new MAC CE with a new LCID/eLCID.
Observation 1:	With still five R bits left in SP CSI reporting on PUCCH Activation/Deactivation MAC CE to make the difference, there seems no need to introduce a new MAC CE for LTM case.
Proposal 1:	Use one R bit of the SP CSI reporting on PUCCH Activation/Deactivation MAC CE to indicate whether the MAC CE applies to CSI-ReportConfigId or ltm-CSI-ReportConfigId. (RAN1 LS related issue)
2.2	RSRP checking for CFRA indicated by LTM MAC CE
In RAN2 #124 [2], RAN2 assumed that the RSRP checking for CFRA procedure is not needed if the CFRA resources are provided in the LTM MAC CE, the UE always uses the indicated beam and preamble to perform CFRA, regardless of the channel quality of the indicated beam. 
	RAN2 #124
· For UE considering CFRA indicated by LTM MAC CE; For now assume RSRP checking is not needed (i.e. to instead trigger CBRA as legacy HO with CFRA) – can revisit if justified. 


Although the network is supposed to indicate an SSB with good channel quality (based on L1 measurement result) in the LTM MAC CE if it wants to include CFRA resources, the network choice is based on L1 measurement results, that are less stable than L3 measurements, so it is possible that, when the UE attempts to perform RACH, the quality is not good enough to complete the CFRA procedure. Such kind of failures could be avoided if the UE checks the RSRP first, then uses the indicated CFRA resource when the RSRP is above a threshold. If the RSRP is lower than the threshold, the UE should directly initiates CBRA and use a better beam to perform RACH. In the legacy CFRA procedure triggered by handover, even the network can obtain beam level measurement results and put a beam indication (RS ID) in CFRA resources configured by RRC, the UE still performs the RSRP checking procedure when performing RACH. For LTM, if the CFRA resource is indicated by LTM cell switch MAC CE, we can still use this way to avoid CFRA failure.
Observation 2:	In the case of legacy CFRA handover, even if the beam level measurement result is available to the target cell, UE still perform the RSRP checking to the indicated SSB/CSI-RS. 
Proposal 2:	Apply the RSRP checking to the case of CFRA resource indicated by LTM cell switch MAC CE (as in the legacy RRC configured CFRA resource case).
2.3	Co-existence between LTM and other Rel-18 features
In RAN2 #124 meeting, RAN2 postponed the discussion on co-existence between LTM and other Rel-18 features. In this contribution, we discuss the co-existence between LTM and Rel-18 MIMO two TA feature, and Rel-18 coverage enhancement feature.
LTM and Rel-18 MIMO two TA
In Rel-18 MIMO, when a serving cell uses two TRPs, it can be configured with two TAGs and the UE can obtain two TA values for this serving cell, each associated with a TAG. In the initial TA acquisition, the network sends RAR to the UE, and one bit in the RAR indicates to the UE with which of the configured TAG the TA is associated with.
In the LTM cell switch procedure, both RACH-based and RACH-less procedures are supported. If an LTM candidate cell is configured with two TRPs, the UE needs to know for which TAG the obtained TA is. In the RACH-based case, the target cell can put an indication in the RAR as is already supported. In the RACH-less case, the UE gets the TA either in the LTM MAC CE or by UE-based TA measurement so a new indication is needed. An indication is included in LTM MAC CE would not suitable for UE-based TA measurement.
Proposal 3:	To support the co-existence between RACH-less LTM and R18 MIMO two TA, the UE identifies the TAG of the obtained TA value (by LTM MAC CE or UE-based TA measurement) according to the RRC pre-configuration (e.g. under LTM-Candidate-r18).
LTM and Rel-18 coverage enhancement (Msg1 repetition)
In Rel-18 coverage enhancement WI, Msg1 repetition is supported. For CBRA, the UE selects a repetition number based on the DL RSRP. For CFRA reconfiguration with sync, Msg1 repetition is supported and the network explicitly configures a repetition number associated with CFRA resources in RACH-ConfigDedicated. However, for PDCCH ordered CFRA and CFRA triggered by LTM MAC CE, Msg1 repetition is not supported according to the following agreements.
	RAN2 #122
· RAN2 intends to support CFRA for msg1 repetition for ReconfigurationWithSync case, FFS for other cases.

RAN2 #123
· CFRA with Msg1 repetition for BFR and with PDCCH order are not supported (can be revisited if there is consensus to support this) 

RAN2 #124
· From CE perspective, Msg1 repetition is feasible for both CBRA and CFRA based LTM cell switch assuming the MSG1 repetition configuration is in the RACHConfigDedicated.


In the CBRA-based LTM cell switch case, it is sufficient that the target cell pre-configuration provides the Msg1 repetition configuration in order to use Msg1 repetition. In the CFRA based LTM cell switch, if the CFRA resources are provided in the target cell pre-configuration (RACH-ConfigDedicated in reconfigurationWithSync), the Msg1 repetition can be supported as well.
Proposal 4:	RAN2 understands that LTM can work together with Rel-18 Coverage Enhancement without further specification impact (either LTM CBRA or LTM CFRA provided by RRC).
Proposal 5:	RAN2 does not support the Msg1 repetition number information for the CFRA indicated by the LTM cell switch MAC CE.
2.4	Legacy type 1 CG and CG for RACH-less LTM
In CG-based RACH-less LTM cell switch, the UE selects a CG occasion associated with the beam indicated in the LTM cell switch MAC CE. When the candidate cell/DU provides candidate configurations, it is also possible to include legacy Type1 CG resources, which are not associated with beams. Legacy Type1 CG resources are normally used for services requiring low latency after the UE has successfully switched to the target cell. When the network provides to a UE both legacy Type1 CG and CG for RACH-less LTM cell switch, if the UE uses the legacy Type 1 CG to send the first UL message at RACH-less cell switch, the network may miss this transmission because it does not know from which beam direction it should receive the UL message, and if the network receives it, it may not know which DL beam to use to send a PDCCH with the UE's C-RNTI to indicate successful LTM completion. To avoid this issue, during RACH-less execution procedure, the UE should only use the CG resources for RACH-less LTM, and only begin using legacy Type 1 CG after successful LTM completion.
Observation 3:	If the UE uses the legacy type1 CG for the initial transmission in RACH-less LTM, the target cell may not even detect the initial UL transmission because it does not know the UL beam direction yet, and then no retransmission will be scheduled.
Proposal 6:	When UE performs LTM RACH-less cell switch configured with specific CG resource, the legacy type1 CG is not used until LTM completion.
2.5	RACH resource set selection for early RACH
In the early RACH procedure, the UE receives a PDCCH order indicating the RACH resource to use. In the PDCCH order, a field called Cell indicator indicates the candidate cell. This Cell indicator allows the UE to select the correct EarlyUL-SyncConfig configured in RRC. 
In the current MAC specification, section 5.1.1b describes how to select a set of RACH resources. For the case of PDCCH order for MIMO, the following is specified:
1>	else:
[bookmark: OLE_LINK36]2>	if the Random Access procedure is initiated by PDCCH order with DCI PRACH association indicator field set to 1 and SSB-MTC-AdditionalPCI is configured by upper layers, as specified in clause 7.3.1.2.1 of TS 38.212 [9]:
3>	select the set of Random Access resources corresponding to the active additionalPCI.
2>	if the Random Access procedure is initiated by PDCCH order for an LTM candidate cell:
3>	select the set of Random Access resources corresponding to the field Cell indicator in PDCCH order.
2>	else if contention-free Random Access Resources with Msg1 repetition have been provided for this Random Access procedure, and Msg1 repetition number is indicated in rach-ConfigDedicated:
3>	select the set of Random Access resources that is only configured with Msg1 repetition indication and associated with the indicated Msg1 repetition number for this Random Access procedure.
2>	else if the Random Access procedure was initiated for SI request and Random Access Resources associated with Msg1 repetition for SI request and Msg1 repetition number have been provided for this Random Access procedure:
3>	select the set of Random Access resources that is only configured with Msg1 repetition indication and associated with the indicated Msg1 repetition number for this Random Access procedure.
2>	else:
3>	select the set of Random Access resources that are not associated with any feature indication (as specified in clause 5.1.1c) for the current Random Access procedure.


However, for the early RACH, nothing is specified. It would be more consistent that the RACH resource set selection for early RACH is also specified in section 5.1.1b.
Proposal 7:	In section 5.1.1b of MAC, RAN2 to discuss whether to add the RACH resource set selection operation for PDCCH ordered early RACH, i.e., the UE selects the set of Random Access resources corresponding to the field Cell indicator in PDCCH order among the list of RRC configured RACH resources.
3	Conclusion
This contribution makes the following proposals:
Observation 1:	With still five R bits left in SP CSI reporting on PUCCH Activation/Deactivation MAC CE to make the difference, there seems no need to introduce a new MAC CE for LTM case.
Observation 2:	In the case of legacy CFRA handover, even if the beam level measurement result is available to the target cell, UE still perform the RSRP checking to the indicated SSB/CSI-RS. 
Observation 3:	If the UE uses the legacy type1 CG for the initial transmission in RACH-less LTM, the target cell may not even detect the initial UL transmission because it does not know the UL beam direction yet, and then no retransmission will be scheduled.
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MAC CE for activating/deactivating semi-persistent report
Proposal 1:	Use one R bit of the SP CSI reporting on PUCCH Activation/Deactivation MAC CE to indicate whether the MAC CE applies to CSI-ReportConfigId or ltm-CSI-ReportConfigId. (RAN1 LS related issue)
RSRP checking for CFRA indicated by LTM MAC CE
Proposal 2:	Apply the RSRP checking to the case of CFRA resource indicated by LTM cell switch MAC CE (as in the legacy RRC configured CFRA resource case).
Co-existence between LTM and other Rel-18 features
Proposal 3:	To support the co-existence between RACH-less LTM and R18 MIMO two TA, the UE identifies the TAG of the obtained TA value (by LTM MAC CE or UE-based TA measurement) according to the RRC pre-configuration (e.g. under LTM-Candidate-r18).
Proposal 4:	RAN2 understands that LTM can work together with Rel-18 Coverage Enhancement without further specification impact (either LTM CBRA or LTM CFRA provided by RRC).
Proposal 5:	RAN2 does not support the Msg1 repetition number information for the CFRA indicated by the LTM cell switch MAC CE.
Legacy type 1 CG and CG for RACH-less LTM
Proposal 6:	When UE performs LTM RACH-less cell switch configured with specific CG resource, the legacy type1 CG is not used until LTM completion.
RACH resource set selection for early RACH
Proposal 7:	In section 5.1.1b of MAC, RAN2 to discuss whether to add the RACH resource set selection operation for PDCCH ordered early RACH, i.e., the UE selects the set of Random Access resources corresponding to the field Cell indicator in PDCCH order among the list of RRC configured RACH resources.
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