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1. Introduction
At RAN2 #123 meeting, the following agreement was made for the use of CG during RACH-less LTM [1]:
automatic retransmission by timer with CG (similar to NR-U, SDT) is supported for the first UL data transmission with CG.
Define the association between CG occasion and beam in RRC and specify that the UE uses a CG occasion associated with the indicated beam in MAC
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)

In this paper, we provide our view on further details on CG for LTM, and how to use the TCI state indication for RACH-based LTM.
2. Discussion
In the following, we discuss further details on CG-based RACH-less LTM and RACH-based LTM.
CG-based LTM
In the MAC running CR [2], there is one FFS issue on the usage of configuredGrantTimer.
	Editor’s note: FFS on whether the CG used for LTM reuses the similar operations (including configuredGrantTimer) as the above highlight parts from CG-SDT.


During previous RAN2 meetings, it was agreed that CG resource can be preconfigured to the UE, and the UE can use the CG resource for initial uplink transmission to the target LTM cell. Similar to CG-SDT, there are two timers associated with the CG for LTM, i.e., configurationGrantTimer, and cg-LTM-retransmissionTimer, which both start upon initial UL transmission to the target LTM cell. Upon expiry of the cg-LTM-retransmissionTimer, the UE performs retransmission of the initial UL transmission. 
During last meeting, to enable a fast LTM recovery, it was agreed that upon expiry of LTM cell switch failure detection timer (i.e., T304) or RLF, the UE triggers RRC re-establishment failure during which cell selection is performed. And if the selected cell is an LTM candidate cell, UE performs RACH-based LTM cell switch on the selected cell.
For CG based RACH-less LTM, we understand if configuredGrantTimer expires, UE has to wait until T304 timer expiry to trigger RRC Re-establishment procedure. The network may configure the similar or aligned validity time for the configuredGrantTimer and the T304. However, the network may or may not use CG-based RACH-less LTM even if it is configured and instead RACH-based LTM may be used. There is some benefit to configure different validity time for both timers (e.g. T304 may be longer). To reduce service interruption, upon configuredGrantTimer expiry, the MAC of UE indicates to RRC the LTM cell switch failure, and the RRC triggers RRC re-establishment upon reception of the indication.  
Proposal 1: Upon expiry of configuredGrantTimer during RACH-less LTM, the MAC layer of the UE indicates to the RRC layer failure of LTM, and the RRC triggers RRC re-establishment upon reception of the indication.

Another issue is the usage of CG resource when the RACH-based LTM is selected. As said before, CG resource can be preconfigured in LTM configuration associated with the LTM candidate cell, and CG can be used for initial UL transmission in case of RACH-less LTM. One question is how to handle the CG resource if the LTM is RACH based. If the CG resource is also activated and usable during a RACH-based procedure, some unpredictable situations may happen and RAN2 may need to spend efforts to identify those situations and specify rules. For simplicity, the CG resource for initial UL transmission should be unusable in case of RACH based LTM.
According to current TS38.321, upon configuration of type 1 CG, the MAC shall store the uplink grant as a configured grant, and initialise or re-initialise the configured grant. One possible way is that the RRC does not configure CG if the MAC layer indicates that RA is skipped, or the MAC layer does not store and initialise the configured grant if RA is skipped. Or similar to the handling of CG-SDT TAT expiry, the MAC clear the configured UL grant.
Proposal 2: The UE shall not use the CG resource for initial UL transmission in case of RACH based LTM. RAN2 discuss how to capture this.

TCI state in RACH-based LTM
In the MAC running CR [2], there is another FFS issue on the usage of TCI state for RACH-based LTM cell switch.
	Editor’s note: FFS whether the TCI state ID field is provided and only provided in RACH-less LTM cell switch case. And FFS UE behaviour for the beam indication field for the RACH-based handover scenario (See RAN1 FFS)


Currently, upon reception of TCI state information in LTM cell switch command, the MAC layer indicates to lower layers the information regarding the TCI state information included in the LTM Cell Switch Command MAC CE. And according to RAN1 agreed CR [3], the UE applies the TCI-State and/or TCI-UL-State, if indicated by the MAC CE, from a first slot that is after the last symbol of a PUCCH or PUSCH with HARQ-ACK information for the PDSCH providing the MAC CE.
However, for RACH-based LTM, during RA resource selection, the UE may select a beam different from the beam associated with the TCI state information in MAC CE. And the subsequent transmission and reception during RA procedure would be based on the beam selected. To align the TCI state application, RAN2 discuss if UE should select SSB associated with the TCI state indicated in LTM cell switch command during RA resource selection.
Proposal 3: For RA-based LTM, RAN2 discusses if the UE should select SSB associated with the TCI state indicated in LTM cell switch command during RA resource selection.
3. Conclusion
In this paper, some consideration on further details on CG for LTM, and how to use the TCI state indication for RACH-less LTM, and have the following proposals:
Proposal 1: Upon expiry of configuredGrantTimer during RACH-less LTM, the MAC layer of the UE indicates to the RRC layer failure of LTM, and the RRC triggers RRC re-establishment upon reception of the indication.
Proposal 2: The UE shall not use the CG resource for initial UL transmission in case of RACH based LTM. RAN2 discuss how to capture this.
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