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1. Introduction
In RAN2#123bis meeting, LTM scenarios, early TA acquisition and RACH-less LTM procedure are discussed and reached a lot of agreements [1]. 
	LTM scenarios:
 1b) The case of PCell change (MCG) by LTM, without SCG, is supported (If there is an SCG configuration it is released at LTM execution). 
2b) The case of SCG LTM, without MN involvement is supported 
 as a working assumption (can be revisited e.g. at the last meeting), it is assumed that other MCG/SCG cases are not supported.
RACH-less LTM:
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)
RAN2 assumes For RACH-less LTM, the UE determines successful reception of its first UL data based on receiving a PDCCH addressing the UE’s C-RNTI in the target cell scheduling a new transmission after the first UL data, (FFS if specified contents should be transmitted with this transmission, e.g. as LTE MAC CE). 



In this contribution, we will further discuss the remaining issues on the overall LTM procedure, including RACH-less LTM and LTM for SCG.
2. Discussion
2.1. Activation of candidate measurement configuration
According to current RRC running CR [2], the LTM-CSI-ResouceConfig which is used for candidate cell RS measurement is configured outside the LTM candidate configuration and shared by all candidate cells. Hence for every serving Cell during the subsequent LTM, the UE needs to measure the same RS resources in LTM-CSI-ResourceConfig if no other instructions or no RRC modification. 
However, it may beyond UE capability to measure all RS configured in LTM-CSI-ResourceConfig, and it is not sensible that mandatory UE to measure all RS(s) from all candidate cells considering some candidate cells may not be the neighbor cells for current serving cells.  For example, there is no need to measure the RS from Cell 6/7/8 when UE is in cell A even Cell6/7/8 are also the candidate configuration and included in LTM-CSI-ResoureConfig shown as following figure. 



Fig 1: Examples for LTM candidate cells
To achieve the purpose that making UE only measure suitable candidate RS(s), it is better to introduce a MAC CE to activate part of RS(s) in candidate measurement configuration. The detailed design of the MAC CE, e.g. the MAC CE includes candidate configuration ID or also includes the RS index could be further discussed.
Proposal 1: Using MAC CE to activate part of RS(s) of candidate cells in LTM-CSI-ResouceConfig for L1 measurement.
2.2. Access to target cell during LTM
When UE receives the LTM cell switch command, UE will switch to the indicated cell. According to our agreement in RAN2#119bis meeting, CFRA, CBRA, and RACH-less procedures for LTM are all supported [3]. 
	· RAN2 assumes that both RACH-based (CFRA, CBRA) and RACH-less procedures for L1 L2 mobility switch may be supported. RACH-less if the UE doesn’t need to acquire TA during the cell switch. RAN2 understands that the feasibility of RACH-less may depend on RAN1, and expect that RAN1 is working on this. 


Besides, in the RAN2#122 post email discussion [4], we have discussed how to differentiate the following cases:
· Case 1: RACH-based (actual TA value not needed in the MAC CE)
· Case 2: RACH-less with UE based TA measurement (actual TA value not needed in the MAC CE), if supported based on RAN1 discussion
· Case 3: RACH-less with actual TA value provided (including the zero or same value as source TAG)
Hence, the options for UE to access the target cell during LTM are as follows:
· Option 1: UE skips RACH procedure if UE has a valid TA value of the target cell at the time when LTM execution is performed or if the LTM cell switch command includes TA value information, e.g. for Case 2 and Case 3.
· Option 2: UE performs RACH to access the target cell following the CFRA procedure if the CFRA resource for LTM execution is included in the pre-configured candidate cell configuration or indicated in LTM cell switch command. 
· Option 3: UE performs RACH to access to target cell following the CBRA procedure if the above conditions aren’t met. 
Proposal 2: UE performs LTM cell switch with the following principles:
· If valid TA value is provided in the LTM cell switch command or UE maintains valid TA value of target cell, UE skips RACH procedure while accessing the target cell; 
· Else if CFRA resource is included in pre-configured RRC configuration or indicated in LTM cell switch command, UE performs RACH via CFRA procedure while accessing the target cell;
· Else UE performs RACH via CBRA procedure while accessing the target cell.
2.3. RACH-less based LTM
2.3.1 LTM completion for RACH-less LTM
In RAN2#123 meeting, the following agreement was reached on how UE determines LTM completion for RACH-less LTM.
	· [bookmark: _Hlk146291296]RAN2 assumes For RACH-less LTM, the UE determines successful reception of its first UL data based on receiving a PDCCH addressing the UE’s C-RNTI in the target cell scheduling a new transmission after the first UL data, (FFS if specified contents should be transmitted with this transmission, e.g. as LTE MAC CE). 


However, there is a remaining issue on whether specified contents should be transmitted scheduled by the PDCCH addressing the UE’s C-RNTI. 
After UE’s first UL transmission in target cell, it is very likely that there is a transmission on a DL-SCH or UL-SCH in target cell. Hence, a PDCCH addressing the UE’s C-RNTI for a new transmission with UL grant or DL assignment after the first UL data can be used for UE to determine successful reception of its first UL data. No other specified contents should be transmitted with this new transmission.
Proposal 3：No specified contents should be transmitted with transmission scheduled by the PDCCH addressing the UE’s C-RNTI after the first UL data.
Besides, considering the first PDCCH addressing the UE’s C-RNTI scheduling a new transmission may lost, it is likely that the first PDCCH addressing the UE’s C-RNTI in the target cell received by UE indicates re-transmission. In this case, after the first UL data transmission, the PDCCH addressing the UE’s C-RNTI scheduling a re-transmission with UL grant for HARQ process other than the HARQ process used for first UL transmission or PDCCH addressing the UE’s C-RNTI scheduling re-transmission with DL assignment can also be used to indicate the the successful reception of its first UL data.
In our understanding, the solution can also be applicable to SCG LTM. Hence, we propose:
[bookmark: OLE_LINK1]Proposal 4：For MCG and SCG RACH-less LTM, the UE aslo considers LTM cell switch is completed if the first received PDCCH addressed to UE’s C-RNTI after the first UL data in the target SpCell is used to schedule a re-transmission and the PDCCH indicating:
· UL grant for one HARQ process other than the HARQ process that was used for the first UL transmission, or
· DL assignment.
2.3.2 UL Grant for first UL data transmission for RACH-less LTM
In RAN2#122 meeting, RAN2 concluded that the dynamic grant and configured grant could be used for RACH-less LTM. 
	· Dynamic grant can be used for RACH-less LTM, for the first UL data transmission to the target cell:
- the UE monitors PDCCH for dynamic scheduling from the target cell, upon LTM cell switch. 
- upon cell switch decision, R2 assumes that the source DU informs the target DU about the selected beam, so that the target DU can start scheduling dynamic UL grant. 
· Configured grant can be used for RACH-less LTM, for the first UL data transmission to the target cell, the UE selects the configured grant occasion, which is associated with the beam indicated in the LTM MAC CE (as set by source cell). FFS further optimization 


Another issue on whether dynamic grant and configured grant co-existence has been proposed by [5], it proposed that UE shall use the first available grant, which is either a configured grant or a dynamic grant.  In our view, the solutions in [5] is beneficial for LTM cell switch latency considering the dynamic grant may be faster than configured grant, and there is no need to restrict the network not to use dynamic grant when the configured grant is configured. Hence, we propose:
Proposal 5：RAN2 to confirm target cell may schedule UE with dynamic grant for first UL transmission, even configured grant for LTM is configured. 
In [6], it proposed that only one HARQ process to be used for CG-based UL transmission for RACH-less LTM. According to the conclusion in RAN2#123 meeting that CG for LTM will be released when LTM is completed, it could be observed that UE only uses the CG for first UL data transmission. Hence there is no other UL transmission in CG for LTM before UE consider LTM is completed.  
	· 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)
· Before RACH-less LTM procedure completion, the UE shall not trigger RACH (when the UE has no valid PUCCH resource for triggered SRs), as in LTE RACH-less.


Observation 1: CG for RACH-less LTM is only used for first UL data transmission. 
With the above, there is no need to allocate multiple HARQ processes for CG based LTM. Hence, we propose:
Proposal 6： Only one HARQ process is configured for CG-based first UL transmission for RACH-less LTM. 
2.4. LTM failure handling for SCG LTM
For MCG cell switch, we have the following conclusion in RAN2#123 meeting on LTM cell switch failure or RLF:
	· Upon an LTM cell switch failure (i.e., supervision timer expiry) or RLF, fast recovery similar to CHO:
a) UE performs cell selection.
b) If selected cell is an LTM candidate cell, UE performs RACH-based LTM cell switch on the selected cell (network-controlled).
c) If selected cell is not an LTM candidate cell, UE transmits RRC re-establishment request.


However, in current specification [7], when PSCell change failure happens:
· If MCG transmission is not suspended, UE initiates the SCG failure information procedure to report SCG reconfiguration with sync failure.
· If MCG transmission is suspended, UE initiates the RRC connection re-establishment procedure.
We think the same principle should be re-used when RLF or LTM execution fails for SCG, and other optimizations are not needed.
Proposal 7：At RLF or LTM execution failure for SCG, if MCG transmission is not suspended, UE initiates the SCG failure information procedure to report SCG failures, otherwise UE performs RRC connection re-establishment procedure. No specification change is foreseen.
2 
2.2 
3. Conclusion
In this contribution, we discuss the remaining issues on the overall LTM procedure, including RACH-less LTM and LTM for SCG Based on the discussion, we have the following observations and proposals.
Observation 1: CG for RACH-less LTM is only used for first UL data transmission. 
L1 measurement
Proposal 1: Using MAC CE to activate part of RS(s) of candidate cells in LTM-CSI-ResouceConfig for L1 measurement.
Access to target cell during LTM
Proposal 2: UE performs LTM cell switch with the following principles:
· If valid TA value is provided in the LTM cell switch command or UE maintains valid TA value of target cell, UE skips RACH procedure while accessing the target cell; 
· Else if CFRA resource is included in pre-configured RRC configuration or indicated in LTM cell switch command, UE performs RACH via CFRA procedure while accessing the target cell;
· Else UE performs RACH via CBRA procedure while accessing the target cell.
LTM completion for RACH-less LTM
Proposal 3：No specified contents should be transmitted with transmission scheduled by the PDCCH addressing the UE’s C-RNTI after the first UL data.
Proposal 4：For MCG and SCG RACH-less LTM, the UE aslo considers LTM cell switch is completed if the first received PDCCH addressed to UE’s C-RNTI after the first UL data in the target SpCell is used to schedule a re-transmission and the PDCCH indicating:
· UL grant for one HARQ process other than the HARQ process that was used for the first UL transmission, or
· DL assignment.
UL Grant for first UL data transmission
Proposal 5：RAN2 to confirm target cell may schedule UE with dynamic grant for first UL transmission, even configured grant for LTM is configured. 
Proposal 6： Only one HARQ process is configured for CG-based first UL transmission for RACH-less LTM. 
LTM failure handling for SCG LTM
Proposal 7：At RLF or LTM execution failure for SCG, if MCG transmission is not suspended, UE initiates the SCG failure information procedure to report SCG failures, otherwise UE performs RRC connection re-establishment procedure. No specification change is foreseen.
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