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1	Introduction
L1/L2-triggered mobility (LTM) aims at reducing the latency during cell switch. RACH-less cell switch is one essential technology that helps reducing the handover latency. In this contribution, we analyse how to achieve RACH-less LTM cell switch.
[bookmark: _Toc499559238][bookmark: _Toc61387172][bookmark: _Toc147158671]2	Discussion
[bookmark: _Toc499559239][bookmark: _Toc61387173][bookmark: _Toc147158672]2.1	Beam notification
In the RACH-less LTM cell switch, the UE uses either a dynamic grant (DG) or a configured grant (CG) to send the first UL message to the target cell. In RAN2 #123bis meeting [1], RAN2 agreed that the CG and DG co-existence is possible, which means the target cell/DU can use DG to schedule the UE even if the CG is pre-configured.
	RAN2 #123bis:
· Observation: No or small specification impact/restriction is expected on the UE to use both DG and CG for RACH-less LTM.



In order to make it possible for the target DU to provide a DG for RACH-less LTM cell switch, regardless whether it also has provided a CG, a notification from the source DU to the target DU (via the CU) is needed. After receiving the notification, the target DU can decide whether to wait for the next CG occasion of the UE or to send a dynamic grant to the UE. In addition, the target DU needs to know which beam to use to send the DG or to receive the UL message. Therefore, the source DU should inform the target DU about the selected beam.
In LTM, the beam is indicated by TCI state. When the joint TCI mode is used, the target DU receives a joint TCI state indication, then the target DU not only knows which beam to use to send the DG, but it also knows which beam to use to receive UL messages. When the separate TCI mode is used, if the target DU only receives a DL TCI state, the target DU knows which beam to use to send the DG, but it does not know the accurate receiving beam direction. Although it is possible to use the DL beam to deduce the UL beam, it seems better to also notify the UL TCI state to the target DU, which helps to refine the UL receiving beam direction.
Proposal 1: For RACH-less LTM, the source DU always informs the target DU about the beams indicated in the LTM cell switch MAC CE, which are UL/DL or joint TCI states that the source cell has indicated to the UE in the LTM cell switch MAC CE. This gives the target DU the possibility to use DG (even if the target configuration includes a CG).
2.2	Legacy type 1 CG and CG-based RACH-less LTM
In CG-based RACH-less procedure, CG resources are associated with beams. The UE selects a CG occasion which is associated with the indicated beam in LTM cell switch MAC CE. Specifically, CG resources are associated with SSBs, and the indicated beam is a TCI state ID. Each TCI state has QCL RS which can be either SSB or CSI-RS. If the QCL RS is a SSB, then the UE can select CG resource which is associated with this SSB. If the QCL RS is a CSI-RS (e.g., TRS as agreed by RAN1), the UE should first find the SSB which is QCLed with this CSI-RS, and then use this SSB for CG resource selection.
Observation 1: The UE selects CG resource according to the SSB which is included in the TCI state (when the QCL RS is an SSB) or the SSB which is associated with the TCI state (when the QCL RS is a CSI-RS). 
Another issue related to CG RACH-less is the co-existence of legacy Type 1 CG and CG for RACH-less LTM. When the candidate cell/DU provides candidate configurations, it is possible to include legacy Type1 CG resources, which are not associated with beams. The 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 both legacy Type1 CG and CG for RACH-less LTM to a UE, during the RACH-less cell switch procedure, if the UE uses the legacy Type 1 CG to send the first UL message before the target DU has , 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. If proposal 1 is agreed, if the network detected that there was a transmission from the UE but failed to decode it, the network could schedule a retransmission when it gets the notification from the source DU. However, the network could even fail to detect that there was transmission from the UE and the UE will not retransmit anything according to existing procedures for CG transmission. 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 2: 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.
[bookmark: _Hlk149568690]Proposal 2: If Rel-18 CG for RACH-less LTM is configured for the target LTM candidate indicated by the LTM MAC CE and the UE performs LTM RACH-less cell switch, the legacy type1 CG is not used until LTM completion.
2.3	First UL data in SCG LTM
In previous meetings, RAN2 agreed to support SCG LTM without MN involvement in Rel-18. Generally, PSCell change without MN involvement includes two cases:
· Case 1: SRB3 is configured.
In case 1, SRB3 is used to carry the RRC messages between the UE and the SN. The basic structure and signalling of MCG LTM without SCG can be reused in SCG LTM.
· Case 2: SRB3 is not configured.
In case 2, the RRC messages between the UE and the SN are carried on SRB1. In case the split SRB1 is not configured, these RRC messages are forwarded by the MN via SRB1.
In case 1, when SRB3 is configured, the UE generates the RRCReconfigurationComplete message during SCG LTM, and the UE sends this RRC message to the SN directly in the RACH-less LTM cell switch procedure.
However, in case 2, the UE may only be able to send the RRCReconfigurationComplete message to the MN not to the SN, since SRB3 is not configured. However, the UE still needs to indicate its arrival to the SN as soon as possible after receiving the LTM cell switch MAC CE. Therefore, the UE can send UL data (from any DRB) to the SN. If there are no UL data to be transmitted, the UE should generate a MAC PDU for the first SCG UL grant and send padding. The network needs to ensure that the UE will send an UL MAC PDU to the SCG in the first available UL grant even if there are no UL data in the buffer. For example, the network configures the UE to not skip UL transmission when there are no data (e.g. skipUplinkTxDynamic is not configured).
Proposal 3: In RACH-less SCG LTM without MN involvement, if SRB3 is not configured, the network ensures that the UE will perform UL MAC PDU/transmission on SCG (DRB data or padding).
3	Conclusion
This contribution makes the following proposals:
Beam notification
Proposal 1: For RACH-less LTM, the source DU always informs the target DU about the beams indicated in the LTM cell switch MAC CE, which are UL/DL or joint TCI states that the source cell has indicated to the UE in the LTM cell switch MAC CE. This gives the target DU the possibility to use DG (even if the target configuration includes a CG).
Legacy type 1 CG and CG-based RACH-less LTM
Proposal 2: If Rel-18 CG for RACH-less LTM is configured for the target LTM candidate indicated by the LTM MAC CE and the UE performs LTM RACH-less cell switch, the legacy type1 CG is not used until LTM completion.
SCG LTM
Proposal 3: In RACH-less SCG LTM without MN involvement, if SRB3 is not configured, the network ensures that the UE will perform UL MAC PDU/transmission on SCG (DRB data or padding).
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