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[bookmark: _Ref521334010]Introduction
In RAN #97 e-meeting, a revised WID on further NR mobility enhancements was agreed [1]. In the WID, timing advance management was included in order to reduce handover interruption time. In RAN1 #114 meeting, the following agreements on timing advance management were achieved [2] . 
	Agreement
For the power control of PDCCH-ordered CFRA in LTM, the UE can maintain only one power ramping counter 
Agreement
For the power control of PDCCH-ordered CFRA in LTM, power-ramping counter is reset at least when UE receives a PDCCH order indicating the initial transmission of PRACH	
Agreement
When a PDCCH order is sent for a candidate cell, 
· The bit size of N in DCI format 1_0 for cell indicator is determined by the number (e.g., C) of configured candidate cells with RACH configuration provided for early TA acquisition, downselect one from the following alternatives.
· Alt 1: N= 
· Alt 2: N= (update the equation with (C+1))
· The number of cells used to calculate the bit width is the number of candidate cells with RACH configuration provided for early TA acquisition + 1 (serving cell)
Agreement 
For the power control of PDCCH-ordered CFRA in LTM, 
· When a UE receives a PDCCH order indicating a re-transmission of PRACH with the same associated SSB and same candidate cell as the previous PRACH, the counter is increased by 1.
· In addition to case 1, power-ramping counter is reset in the following cases:
· Case 2: The candidate cell indicated in the PDCCH order, indicating retransmission, is different from that indicated in the last PDCCH order. 
Note: the initial counter is 0 before receiving any PDCCH order.
Agreement
when a PDCCH order is sent for a candidate cell, 
· The bit size of N in DCI format 1_0 for cell indicator is determined by the number (e.g., C) of configured candidate cells with RACH configuration provided for early TA acquisition, the following alternative is supported:
· Alt 2: N=
· The number of cells used to calculate the bit width is the number of candidate cells with RACH configuration provided for early TA acquisition + 1 (serving cell)
Agreement
When the UE does not support simultaneous/parallel transmissions of PRACH in candidate cell and UL channels and signals in serving cell, support
· serving cell UL TX is dropped.
Agreement
If the UE supports simultaneous/parallel transmissions of PRACH in candidate cell and UL channels and signals in serving cell in the same frequency range, support:
· A PRACH transmission to a LTM candidate cell has the highest priority for power allocation
Note: up to UE whether performs power scale-down or drop of UL transmission with lower priority when UL transmission power is insufficient.



In this contribution, timing advance managements are discussed with the following outline: TA for Scell is discussed in section 2. In section 3, we will discuss TAG related issues. TPs of TS38.213 are provided in section 4. A brief conclusion is given in section 5.
TA for Scell
In RAN1-110 bis e-meeting, there was the following agreements:
	Agreement 
Support TA acquisition of candidate cell(s) before cell switch command is received in L1/L2 based mobility.
· FFS: whether this can be applied to candidate cell when it is deactivated SCell (if defined in RAN2)



In the agreement, TA acquisition of the candidate cell(s) before cell switch command is supported in L1/L2 based mobility, but whether this can be applied to candidate cell when it is deactivated SCell was FFS. During the post meeting discussions on running CR, companies have different understanding on the definition of deactivated SCell as candidate cells. Meanwhile, in the RAN2 #119bis meeting, the following agreements were made.
	Agreement 
・A L1/L2 inter-cell mobility candidate (target) configuration is received within an RRC message before the L1/L2 dynamic switch is triggered.
・For L1L2 mobility, Target Pcell/SCell can be current SCell/PCell, i.e., current SCell/PCell can be configured as candidates.



The agreement says that current SCell/PCell can be configured as candidate cells by RRC message. Considering the current SCell consists of activated SCell and deactivated SCell, this agreement clarifies that deactivated SCell is supported as the candidate cell. So we can support TA acquisition of candidate cell(s) before cell switch command is received in L1/L2 based mobility when it is deactivated SCell. 
Proposal 1: Support TA acquisition of candidate cell(s) before cell switch command is received in L1/L2 based mobility when it is deactivated SCell.
TAG related issue
In RAN1 #114 meeting, multi-TAG issue is proposed by some companies,  some companies propose to associate TA/TAG and candidate cell explicitly, other company propose a scheme for UE to associate the TA with one TAG if the candidate cell maintains two TAGs and the source cell indicates one TA in the cell switch command. The issue was not discussed due to the time limitation in the last meeting. In our opinion, the first issue to be discussed is to determine whether candidate cells with two TAGs should be supported in NR Rel-18 LTM. Then discussion can be separately performed for candidate cells supporting single or two TAGs. For candidate cell which only supports single TAG, legacy Rel-15 TAG configuration per cell can be reused or other TAG configuration, e.g. associating TAG with TCI state or SSB can be considered. For candidate cell which supports two TAGs, we can reuse the same association which has been decided for 2TA enhancement multi-DCI based multi-TRP operation. 
Proposal 2: Discuss whether candidate cells with two TAGs should be supported in NR Rel-18 LTM, and if so, the association between candidate cell and TAG.
TPs in TS38.213
In RAN1 #114 meeting, the following agreements were achieved: 
	Agreement
For the power control of PDCCH-ordered CFRA in LTM, power-ramping counter is reset at least when UE receives a PDCCH order indicating the initial transmission of PRACH	
Agreement
· In addition to case 1, power-ramping counter is reset in the following cases:
· Case 2: The candidate cell indicated in the PDCCH order, indicating retransmission, is different from that indicated in the last PDCCH order. 



From the agreements, power-ramping counter is reset under two cases：one case is that when UE receives a PDCCH order indicating the initial transmission of PRACH. Another case is the candidate cell indicated in the PDCCH order indicating retransmission is different from that indicated in the last PDCCH order. This agreement should be captured in section 7.4 of TS38.213. If it is not captured, it will be ambiguous for UE to determine when to reset the power-ramping counter thus leading to an inaccurate power control. 
Proposal 3:  Capture RAN1 #114 agreement that for the power control of PDCCH-ordered CFRA in LTM, power ramping counter is reset under two cases: one case is that when UE receives a PDCCH order indicating the initial transmission of PRACH, another case is that the candidate cell indicated in the PDCCH order indicating retransmission is different from that indicated in the last PDCCH order. 
	
*** Unchanged parts are omitted ***

If prior to a PRACH retransmission, a UE changes the spatial domain transmission filter, Layer 1 notifies higher layers to suspend the power ramping counter as described in [11, TS 38.321].
If the UE receives a PDCCH order indicating the initial transmission of PRACH, or the candidate cell indicated in the PDCCH order indicating retransmission is different from that indicated in the last PDCCH order, Layer 1 may notify higher layers to suspend the corresponding power ramping counter. 
If due to power allocation to PUSCH/PUCCH/PRACH/SRS transmissions as described in clause 7.5, or due to power allocation in EN-DC or NE-DC or NR-DC operation, or due to slot format determination as described in clause 11.1, or due to the PUSCH/PUCCH/PRACH/SRS transmission occasions are in the same slot or the gap between a PRACH transmission and PUSCH/PUCCH/SRS transmission is small as described in clause 8.1, or due to DAPS operation as described in clause 15, or due to HD-UE operation in paired spectrum as described in clause 17.2, the UE does not transmit a PRACH in a transmission occasion, Layer 1 notifies higher layers to suspend the corresponding power ramping counter. If due to power allocation to PUSCH/PUCCH/PRACH/SRS transmissions as described in clause 7.5, or due to power allocation in EN-DC or NE-DC or NR-DC operation, the UE transmits a PRACH with reduced power in a transmission occasion, Layer 1 may notify higher layers to suspend the corresponding power ramping counter.

*** Unchanged parts are omitted ***



Conclusions
In this contribution, we focus on the TA management in L1/L2 based inter-cell mobility. We have the following proposals: 
Proposal 1: Support TA acquisition of candidate cell(s) before cell switch command is received in L1/L2 based mobility when it is deactivated SCell.
Proposal 2: Discuss whether candidate cells with two TAGs should be supported in NR Rel-18 LTM, and if so, the association between candidate cell and TAG.
Proposal 3:  Capture RAN1 #114 agreement that for the power control of PDCCH-ordered CFRA  in LTM, power ramping counter is reset under two cases: one case is that when UE receives a PDCCH order indicating the initial transmission of PRACH, another case is that the candidate cell indicated in the PDCCH order indicating retransmission is different from that indicated in the last PDCCH order. 
	
*** Unchanged parts are omitted ***

If prior to a PRACH retransmission, a UE changes the spatial domain transmission filter, Layer 1 notifies higher layers to suspend the power ramping counter as described in [11, TS 38.321].
If the UE receives a PDCCH order indicating the initial transmission of PRACH, or the candidate cell indicated in the PDCCH order indicating retransmission is different from that indicated in the last PDCCH order, Layer 1 may notify higher layers to suspend the corresponding power ramping counter. 
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