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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 #114bis meeting, the following agreements on timing advance management were achieved [2] . 

	Agreement
Remove the bracket [] and add the following two child IEs into RRC parameters list for LTM to determine the frequency location of PRACH resource for early UL sync procedure: 
	#
	RAN2 parent IE
	Parameter name in the spec
	New or existing?
	Description
	Value Range

	1
	ltm-EarlyUlSyncConfig-r18
	EarlyUlSyncConfig-r18
	new
	Configuration used by the UE to perform the early UL synchronization procedure.
	SEQUENCE { 
FrequencyInfoUL
[BWP-genericParameters]
rach-ConfigGeneric, 
ssb-perRACH-Occasion,
prach-RootSequenceIndex
}

	2
	EarlyUlSyncConfig-r18
	BWP-genericParameters
	new
	configure the common parameters of an uplink BWP of candidate cell
	BWP

	3
	BWP-genericParameters
	BWP 
	Existing
	Configure the common parameters of an uplink BWP of candidate cell
	SEQUENCE { 
locationAndBandwidth, 
subcarrierSpacing, 
cyclicPrefix
}



Agreement
Introduce new components of TSSB and ∆RF/BB_preparation in the time gap between the last symbol of the PDCCH order reception and the first symbol of the PRACH transmission in RAN1 formula according to the RAN4 reply LS [R4-2314454].
· BWP switching related delay (∆BWPSwitching) is not needed or equals to zero for LTM early TA acquisition.
· The corresponding TP is to be discussed in RAN1 #114-bis.

Agreement
The bit field codepoint ‘0’ of cell indicator field in PDCCH order indicates PRACH for current serving cell, the rest bit field codepoints are mapped to candidate cells configured with EarlyUlSyncConfig-r18.
· One-to-one mapping between bit field codepoint from 1 to C to candidate cell IDs in an ascending order
Conclusion
TA acquisition of candidate cell(s) before cell switch command is received in L1/L2 based mobility is supported when the candidate cell(s) is deactivated SCell(s).



In this contribution, timing advance managements are discussed with the following outline: A RRC parameter is discussed in section 2. TPs of TS38.213 are provided in section 3. A brief conclusion is given in section 4.
RRC parameter
In RAN1#114 bis meeting, a list of parameters describing the RACH triggering has been structured in the RRC IE EarlyUlSyncConfig-r18.In the current spec, msg1-SubcarrierSpacing is configured independently irrespective of the subcarrierSpacing 
in BWP due to that PRACH transmission might use a different subcarrierSpacing than those of other uplink transmissions.
RACH-ConfigCommon ::=               SEQUENCE {
    rach-ConfigGeneric                  RACH-ConfigGeneric,
    totalNumberOfRA-Preambles           INTEGER (1..63)                                                     OPTIONAL,   -- Need S

    rsrp-ThresholdSSB-SUL                   RSRP-Range                                                      OPTIONAL,   -- Cond SUL
    prach-RootSequenceIndex                 CHOICE {
        l839                                    INTEGER (0..837),
        l139                                    INTEGER (0..137)
    },
    msg1-SubcarrierSpacing                  SubcarrierSpacing                                               OPTIONAL,   -- Cond L139
    restrictedSetConfig                     ENUMERATED {unrestrictedSet, restrictedSetTypeA, restrictedSetTypeB},
    msg3-transformPrecoder                  ENUMERATED {enabled}                                            OPTIONAL,   -- Need R
    ...,
Similar parameter, e.g. PRACH_subcarrierSpacing  can be created for LTM TA to distinguish the subcarrier spacing of the PRACH than those of the other uplink transmissions in the candidate cell. 
Proposal 1: Include RRC parameter PRACH_subcarrierSpacing  in Table 1 in the RRC IE EarlyUlSyncConfig-r18. 
	Parameter name in the spec
	Description

	PRACH_subcarrierSpacing
	Subcarrier spacing of PRACH in the candidate cell 
Only the following values are applicable depending on the used frequency:
FR1:    15 or 30 kHz
FR2-1:  60 or 120 kHz
FR2-2:  120, 480, or 960 kHz



Table 1: Contents of the RRC parameter PRACH_subcarrierSpacing
TP 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 2:  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: Include RRC parameter PRACH_subcarrierSpacing  in Table 1 in the RRC IE EarlyUlSyncConfig-r18. 
	Parameter name in the spec
	Description

	PRACH_subcarrierSpacing
	Subcarrier spacing of PRACH in the candidate cell 
Only the following values are applicable depending on the used frequency:
FR1:    15 or 30 kHz
FR2-1:  60 or 120 kHz
FR2-2:  120, 480, or 960 kHz



Proposal 2:  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 ***
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