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Introduction

According to previous RAN2 meetings [1], there were consensus had been reached:

	123b
If UE is configured by RRC to perform UE based TA measurement, UE applies the measured TA value and performs RACH-less LTM, upon LTM cell switch. (assume similar config as for L2 reset).
Observation: No or small specification impact/restriction is expected on the UE to use both DG and CG for RACH-less LTM.
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 as first UL transmission. Can be either DL assignment or UL grant addressed to same HARQ process for the “new transmission”
P9: As to the CFRA resource related information in LTM MAC CE, it is the information similar to those in the legacy PDCCH order triggered RACH, including preamble index, UL/SUL indicator, SSB index, PRACH Mask index (FFS which config is referring to), and FFS on the Msg1 repetition number, and FFS additional info,
P11: As for providing the TA for “same TA value as source” case, RAN2 agree Option 1 is baseline without further impact. Option 1: Implicit way by directly providing the TA value; Can add additional option if needed.
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);

P5: No need to support “UE considers RACH-less LTM failure, if the configuredGrantTimer expires before LTM completion/T304 expiry.”
P13: In RACH-less LTM, TCI state field should be provided in the LTM cell switch MAC CE, i.e. UE uses the beam indicated by the NW in RACH-less LTM.
Proposal 8a: In RACH-less LTM, the MAC reset operation is performed before applying the TA value of target cell.
P8b: LTM MAC reset is triggered by RRC layer (in Reconfiguration with sync procedure) and MAC layer applies the TA value only after MAC reset operation.
P15: MAC layer does not indicate RRC layer to trigger/skip RACH upon receiving the LTM cell switch command MAC CE. (to close one EN in MAC running CR) 


In this contribution, we will provide our views based on last meeting agreements. 
Discussion
UE based TA measurement

	Agreement

Confirm the following Working Assumption, and sent LS to RAN4 to clarify the feasibility of supporting this mechanism

Working Assumption

From RAN 1 perspective, UE-based TA measurement (UE derives TA based on Rx timing difference between current serving cell and candidate cell as well as TA value for the current serving cell) is supported. 

Corresponding UE capability is to be introduced to support UE-based TA measurement

For a UE reports support of this capability, configuration of UE-based TA measurement is supported

FFS: other impacts on RAN1 spec


According to RAN1 agreements as quoted as the above[2], the RACH-less LTM cell switch support the UE based TA measurement. There were still some remaining issues under discussion and feedback from RAN1, i.e. how to activate/deactivate UE based TA measurement, handling of UE measured TA, TA priorization. In this section, we provide our views on these issues.
Observation 1  For UE based TA measurement, there were remaining issues not calrified, i.e. how to activate/deactivate UE based TA measurement, handling of UE measured TA, usage of UE measured TA.

Activation/deactivation of UE based TA measurement
Base on RAN1 discussion in the last meeting[3], most of companies support using combination of RRC + MAC CE (candidate TCI State activation/deactivation) to activate UE based TA measurement , i.e. the network uses MAC CE to activate TCI States of a certain candidate cell and if the new introduced IE ueMeasuredTA had been configured in preconfiguraion for the candidate cell, the UE shall performs UE based TA mesurement for that cell.
Observation 2  From RAN1 discussion, most companies support using MAC CE (candidate cell TCI State activation/deactivation) and preconfigured ueMeasuredTA to activate UE based TA measurement.
From RAN2 perspective, there is no significant specification impact in redesign the current MAC running CR[4] for TCI State Activation/Deactivation MAC CE structure but only to add an aditional decision rule to identify if the UE needs to activate/deactivate UE based TA measurement, i.e. when a UE has receives a MAC CE to activate specific TCI states of a candidate cell, it will examens if the indicated candidate cell had configured ueMeasuredTA, if TRUE, the UE activates UE based TA measuremnt, otherwise, the UE performs early DL synchronization only. 
Proposal 1  From RAN2 perspective, to support MAC CE + RRC preconfigured ueMeasuredTA to activate UE based TA measurement there is no significant specification impact.
Handling of UE measured TA
	For early TA acquisition for candidate Cells

For PDCCH ordered early TA acquisition without RAR, there is no need for UE to maintain the TA timer for candidate cell (i.e. it is NW implementation to determine the TA validity), TA is given in the cell switch MAC CE (when available in the network). 


Refer to RAN2#122 agreement[5], RAN2 had agreed that the UE no needs to maintain PDCCH order tiggered TA for early UL synchronization, due to the network knows when is the PDCCH order been triggered and when it had received the responsed TA from candidate cell, through maintaining a timer for the TA at network side, eventhough the TA value had been or is going to send to the UE the network knows whether the TA still valided. 

Regarding the approach of UE based TA measuremt, the network didn’t konw when will the UE measured TA of candidate cell after it had triggred UE to do measurement, which is different from PDCCH order triggered. For such scenario, RAN2 to consider to support UE maintained TA for UE based TA measurement, which had been already adapded in MAC running CR[4].
Observation 3  The network can not exactly konw when will the UE measured TA of candidate cell when it triggered UE based TA mesurement.

Proposal 2  RAN2 to consider to support UE maintained TA for UE based TA measurement.
Usaged of UE measured TA
Refer to RAN1’s discussion in the last meeting[3], whether to support both the PDCCH order triggeres TA acquisition and the UE based TA measurement at the same time, but it’s still can not reach consenesus from companies.

From RAN2 point of view, there is few specification impacts, i.e when the network had activated UE based TA measurment and UE had a valid TA for the candidate cell, once the network carries candidate cell’s TA in LTM cell switch command RAN2 follows RAN1’s decision to use one of TA and release another one.
Proposal 3  From RAN2 point of view, support both the PDCCH order triggerd TA acquisition and the UE based TA measurement at the same time is only few specification impact.

TA priorization
	RAN2 open issues left in MAC CR:

MAC CE format
FFS on the relationship between TA value provided by MAC CE and UE measured TA (whether those two cases are exclusive and whether those shodl be two “if” or “if +else if”)


In the current MAC running CR[4] as quoted above, regarding there are two early TA acquisition methods and may existing two TAs at the time of LTM cell switch. 
Refer to the last RAN1’s meeting discussion[3], a little bit of majority views reveal that there is no need to introduce priority rule for TAs which were acquired from PDCCH order tirgger TA acquisition and UE based TA mesurement. 
From RAN2 perpsective, there is only one TA can be applied during cell swtich, the “if +else if” should be used, the PDCCH order acquired TA can be the put to the first “if” and UE based TA measurement can be put to the “else if”, because the later one may have potention problem in measuring candidate cell’s TA locally.
Proposal 4    Using “if +else if” for PDCCH order tirgger TA acquisition and UE based TA mesurement in running CR, the former one put to the first determination and the later one put to the second determination.
Contents of LTM cell switch command

CS-RNTI
In the last meeting, RAN2 had agreed that to suppport both dynamic grant and configured grant (CG) for first UL data transmission after RACH-less LTM. Regarding cofigured grant type 2 was activated through PDCCH with CS-RNTI scrambled, to avoid RNTI resource wastes, the new CS-RNTI can be provided via LTM cell swtich command. 
Proposal 5  In R18, LTM cell swtich command can carry CS-RNTI for CG type 2 scheduling first UL data transmission.
RACH information
In order to avoid wastes pre-configure RACH resources, RAN2 had made conseneus to carry RACH information through LTM cell swtich command, while UE have received LTM command that carries RACH information, it shall performs RACH based cell swtich. In current specification, the RACH related information can be provided through RRC or DCI signaling, which can be the baseline for the design of LTM to carry RACH information. The RRC signaling can provide more information than DCI can do, but not all the information or configuration are needed, i.e. 2-Step RA configures, RA prioritization. Compare to the DCI carried RACH information, i.e. Preamble index, SSB index, PRACH Mask index and UL/SUL indicator, those of them are the basic parameters that can be contained in the LTM command. Optionally, the provided preamble index can corresponding to a SSB resource.
Observation 4  The current DCI carried RACH information can be a baseline for LTM cell switch command to carry those parameters.
Proposal 6  The current DCI carried RACH information can be totally reused in LTM cell switch command, i.e. preamble index, SSB index, PRACH Mask index and UL/SUL indicator.
sCell deactivation time handling for PCell and Scell swaps

	8.4.2.1  Target Performance Enhancements

...
For L1L2 mobility, Target Pcell/SCell can be current SCell/PCell, i.e., current SCell/PCell can be configured as candidates.


In RAN2#119be, RAN2 has agreed that LTM cell switch includes Pcell and Scell swap scenario, and as quoted above, both Pcell and Scell can be included in pre-configuraion and perform LTM cell switch in between.
To reduce the UE energy consumption, there was a timer to monitor if Scell had data transmission within the timer, if yes, the Scell state still keep in activate; otherwise, the Scell will be changed to deactivate state. 

There are potential problems of using the legacy mechanism of Scell deactivation timer in PCell and SCell swap during the LTM cell switch. One is that the Scell deactivation timer of a SCell is still running before cell switch but will not be stopped after LTM cell switch, another one is that a PCell before cell switch had not be configured with a Scell deactivation timer which is needed when the PCell becomes a Scell after LTM cell switch.
In order to address the new LTM cell switch scenario, the starting mechanism of Scell deactivation timer should be enhanced as follows:

When the Pcell becomes Scell after LTM cell switch, the Scell deactivation timer of the Pcell should be configured and started.

When the Scell becomes Pcell after LTM cell switch, the Scell deactivation timer of the Scell should be stopped.

Observation 5  The legacy mechanism of using sCell deactivation time cannot adapt to LTM cell switch with Pcell and Scell swaps.
Proposal 7  RAN2 should consider to enhance the mechanism of using Scell deactivation timer for LTM cell switch with Pcell and Scell swaps:

When the Pcell becomes Scell after LTM cell switch, the Scell deactivation timer of the Pcell should be configured and started.

When the Scell becomes Pcell after LTM cell switch, the Scell deactivation timer of the Scell should be stopped.
Conclusion

Based on the outcome of the above discussion, we would like to suggest the following proposals:
UE based TA measurement

Observation 1  For UE based TA measurement, there were remaining issues not calrified, i.e. how to activate/deactivate UE based TA measurement, handling of UE measured TA, usage of UE measured TA.

Observation 2  From RAN1 discussion, most companies support using MAC CE (candidate cell TCI State activation) and preconfigured ueMeasuredTA to activate UE based TA measurement.

Proposal 1  From RAN2 perspective, to support MAC CE + RRC preconfigured ueMeasuredTA to activate UE based TA measurement there is no significant specification impact.

Observation 3  The network can not exactly konw when will the UE measured TA of candidate cell when it triggered UE based TA mesurement.

Proposal 2  RAN2 to consider to support UE maintained TA for UE based TA measurement.

Proposal 3  From RAN2 point of view, support both the PDCCH order triggerd TA acquisition and the UE based TA measurement at the same time is only few specification impact.

Proposal 4    Using “if +else if” for PDCCH order tirgger TA acquisition and UE based TA mesurement in running CR, the former one put to the first determination and the later one put to the second determination.

Contents of LTM cell switch command
Proposal 5  In R18, LTM cell swtich command can carry CS-RNTI for CG type 2 scheduling first UL data transmission.

Observation 4  The current DCI carried RACH information can be a baseline for LTM cell switch command to carry those parameters.

Proposal 6  The current DCI carried RACH information can be totally reused in LTM cell switch command, i.e. preamble index, SSB index, PRACH Mask index and UL/SUL indicator.

sCell deactivation time handling for PCell and Scell swaps
Observation 5  The legacy mechanism of using sCell deactivation time cannot adapt to LTM cell switch with Pcell and Scell swaps.

Proposal 7  RAN2 should consider to enhance the mechanism of using Scell deactivation timer for LTM cell switch with Pcell and Scell swaps:
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