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1 	Introduction
RAN4#108bis had some discussion on pre DL and UL synchronization on R18 L1/L2 mobility [1]. There are still some issues open. We will discuss related open issues in this contribution.
2 Discussion
2.1 SFN acquisition
RAN4#108bis had reached the following agreement on SFN acquisition [1]:

	[bookmark: _Hlk145073856]Issue 1-1-1: When to acquire SFN of the candidate cell 
[bookmark: _Hlk147825028]< Agreement>:
· No extra time for SFN acquisition toward target cell is needed, if
· PDCCH-order RACH or cell switch command is triggered after network received the L1-RSRP measurement report or L3 measurement report with SBI, or
· SFN of serving cell from which the PDCCH order/cell switch command is received and target cell are same. 
· Otherwise, FFS 



Without L1-RSRP measurement report or L3 measurement report with SBI, NW can only indicate the TCI state or SSB index to use blindly. We think this is not a reasonable procedure. We suggest not to define requirements for such a corner case.
[bookmark: _Hlk146570410]Proposal 1: Not define requirements if PDCCH-order RACH on neighbour cell or cell switch command is triggered without L1-RSRP measurement report or L3 measurement report with SBI.
2.2 PDCCH ordered RACH on neighbour cell
Last meeting, RAN4 had some discussions on how to define the requirements for PDCCH ordered RACH on neighbor cell [1]. 
2.2.1 Additional time for T/F tracking and related interruption
Regarding the applicability rule of Tx timing requirements for PDCCH ordered RACH to target cell, RAN4 reached the following agreement in RAN4#108. The second bullet is still open, we would like to discuss the second bullet further.
	< Agreement>
· Applicability of UL Tx timing requirements for PDCCH ordered PRACH to target cell
· If TCI state of target cell has been activated before PDCCH ordered RACH, and if SSB index indicated in PDCCH order is in the active TCI state list, and measurement period of L1-RSRP is no longer than 160ms, UE doesn’t need additional time for SSB based T/F tracking to meet Te requirements. otherwise, additional time for SSB based T/F tracking is needed.
· If SSB index indicated in PDCCH order is not in the active TCI state list that has been activated for the target cell, when the measurement period of L1-RSRP is no longer than 160ms, whether additional delay is needed for TSSB is FFS.



We use the following table to illustrate what is discussing here.
	TCI state#1 of cell#1 is in the active TCI state list
TCI state#2 of cell#1 is not in the active TCI state list
	TCI state or SSB index to use
	Whether additional time for SSB based T/F tracking is needed?

	1st sub-bullet
	TCI state#1
	No (agreed)

	2nd sub-bullet
	TCI state#2
	FFS


[bookmark: _Hlk145957575]We want to point out that T/F tracking is per TCI state based UE behavior. That is why a UE capability “maxNumberActiveTCI-PerBWP” is introduced to indicate supported number of activated TCI states for serving cell since R15. As long as the SSB index indicated in PDCCH order is not in the active TCI state list, UE will anyway need additional time for T/F tracking, no matter whether other the TCI states of the target cell are activated or not.
After offline discussion, some company proposed that
· In FR2, if SSB index indicated in PDCCH order is not in the active TCI state list that has been activated for the target cell, then additional time for T/F tracking is needed.
· In FR1, if some of the TCI state of the target cell is activated but SSB index indicated in PDCCH order is not in the active TCI state list, when the arrival timing of different SSBs from the same cell is within [260ns], UE does not need to perform T/F tracking after PDCCH order.
Considering the fact that omni-directional antenna is used in FR1, and T/F information of SSBs from the same TRP is similar, the proposal is acceptable to us.
[bookmark: _Hlk146570427]Proposal 2: 
· In FR2, even some of the TCI state of the target cell is activated but SSB index indicated in PDCCH order is not in the active TCI state list, UE still needs additional time for T/F tracking.
· In FR1, make a down-selection from two alternatives
· Alt.1: even some of the TCI state of the target cell is activated but SSB index indicated in PDCCH order is not in the active TCI state list, UE still needs additional time for T/F tracking.
· Alt.2: if some of the TCI state of the target cell is activated but SSB index indicated in PDCCH order is not in the active TCI state list, additional time for T/F tracking is not needed under the conditions
· the arrival timing of different SSBs from the same cell is within [260ns]
· SNR if the active TCI state is always above -3dB since it is activated.
[bookmark: _Hlk146021790]In last meeting, RAN4 agreed on additional time for T/F tracking is needed but had no discussion on the exact value yet. In our understanding, PDCCH ordered RACH on target cell will be triggered by L1-RSRP measurement report. So TSSB in the additional time is the time waiting for the first SSB for L1-RSRP measurement. Case by case, the exact definition of TSSB is:
· Target cell of intra-f or inter-f w/o gap if supported: 
· L1-RSRP measurement is configured: TSSB is SSB periodicity 
· Target cell of inter-f with Type 1 MG
· L1-RSRP measurement is configured: TSSB is max {MGRP, SSB period} after the slot receiving PDCCH order.
[bookmark: _Hlk146570437]Proposal 3: In PDCCH ordered RACH delay, TSSB is： 
· Target cell of intra-f or inter-f w/o gap: TSSB is SSB periodicity 
· Target cell of inter-f with Type 1 MG: TSSB is max {MGRP, SSB period} after the slot receiving PDCCH order.

2.2.2 Additional time for RF/BB preparation and RF re-tuning
We copy the related agreements reached in the past two meetings here for information.
	RAN4#108
Issue 1-2-2-5: The value of additional time for RF/BB preparation and RF re-tuning
< Agreement>
· For the case of PRACH bandwidth outside active UL BWP but within one of configured UL BWPs of any active serving cell, ∆RF/BB_preparation is DCI based BWP switching delay specified in clause 8.6 of TS 38.133 (in TS 38.133, DCI based BWP switch delay value is dependent on UE capability). 
· For the case of PRACH bandwidth is not within any of the configured UL BWPs of any active serving cell, ∆RF/BB_preparation is FFS
RAN4#108bis
Issue 1-2-1-3: The value of additional time for RF/BB preparation and RF re-tuning
< Agreement>
· For the case of PRACH bandwidth within active UL BWP, ∆RF/BB_preparation = 0.
· For the case of PRACH bandwidth not within any of the configured UL BWPs of any active serving cell
· Alt1: Define a single value
· Alt2: Introduce UE capability to report the time needed for RF/BB preparation and RF retuning, down-select from [1ms, 3ms, 5ms, 8ms, 10ms, 15ms].


Regarding the time needed for RF/BB preparation and RF retuning for the case that PRACH bandwidth is not within any of the configured UL BWPs of any active serving cell, now there are two alternatives. We think the time needed for the single case “RACH BW is outside of any configured BWP” will be similar. Considering RACH transmission on target cell before cell switch command is not very urgent, we prefer to define a single value. Some company wants to reuse the value of BWP switching time for the case that RACH BW is not in any of the configured BWP, too. We would like to point out that for BWP switching, UE has already generated the corresponding RF configuration after receiving the BWP configurations, and all BWPs are within the same channel BW (and the same band) Here, multiple candidate cells may be configured, asking UE to generate RF configurations for all the candidate cells will consume quite an amount of memory. And the cell to transmit PRACH on can be on any band. So BWP switching time cannot be reused here. To cover the worst case, we propose 10ms.
[bookmark: _Hlk146570458]Proposal 4: Define a single value ∆RF/BB_preparation for the case that RACH BW is not within any of the configured BWP. ∆RF/BB_preparation is 10ms.

2.2.3 Interruption due to RACH on target cell
Regarding the interruption on serving cell(s) due to RF retuning and RACH transmission from three parts
· Part 1: RF retuning to candidate cell before RACH transmission
· Part 2: RF retuning back to serving cell after RACH transmission
· Part 3: During RACH transmission
For part 3, RAN1 has agreed to introduce UE capability for UL and RAN4 has agreed to introduce UE capability for DL. Regarding Part 1 and Part 2, RAN4#108bis has reached consensus on the following two cases:
· If RACH bandwidth of neighbor cell is not in the UL active BWP: 
· For the case of PRACH bandwidth outside active UL BWP but within one of configured UL BWPs of any active serving cell
For the case of PRACH bandwidth is not within any of the configured UL BWPs of any active serving cell, we had the following options and alternatives:
	· For the case of PRACH bandwidth not within any of the configured UL BWPs of any active serving cell
· The interruption on both UL and DL is 
· Option 1: ⌈Y/1slot length⌉ slot +1 slot
· Option 2: ⌈(Y+1 symbol)/1slot length⌉ slot
· Other options not precluded
· Make a down-selection on the value of Y next meeting
· Alt.1: 0.5ms
· Alt.2: 1ms
· Alt.3: 0.5ms in FR1 and 0.25ms in FR2
· Alt.4: based on UE capability


Similar reason as not reusing the value of BWP switching time when defining the delay requirements, here we still cannot reuse the interruption of BWP switching on other serving cells. We propose to reuse the same value as PSCell addition, i.e., 1ms. When Y=1ms, Option 1 and option 2 are the same.
[bookmark: _Hlk146570473]Proposal 5: For the case of PRACH bandwidth is not within any of the configured UL BWPs of any active serving cell, the interruption on serving cells due to RF retuning before and after RACH transmission on target cell is ⌈1ms /1slot length⌉ slot +1 slot.
[bookmark: _Hlk149215925]Regarding the location of the interruption due to RF retuning, we think it is reasonable that it is before and after RACH slot, otherwise there may be longer interruption as UE may not be able to receive or transmit on serving cell until UE retunes back to the active BWP of serving cell(s).
Proposal 6: The location of the interruption due to RF retuning is before and after RACH slot.
2.2.4 UL Timing of PDCCH-ordered RACH on target cell
Last meeting, some company raised that the value of “n-TimingAdvanceOffset” is not clear for PDCCH-ordered RACH on target cell. In our understanding, the IE “n-TimingAdvanceOffset” can be configured by NW for PDCCH-ordered RACH on target cell. Similar as serving cell, this IE is not mandatory to be configured. If this IE is configured, we think it is straight forwards to follow the configuration. The issue to discuss is the default value when this IE is absent. We think it is reasonable to follow legacy, i.e., 25600 for FR1 band and 13792 for FR2 band. We don’t think it is reasonable to follow serving cell’s [image: ] especially when serving cell is in FR1 and target cell is in FR2. 

	38.133
Table 7.1.2-2: The Value of [image: ]
	Frequency range and band of cell used for uplink transmission
	[image: ](Unit: TC)

	FR1 FDD or TDD band with neither E-UTRA–NR nor NB-IoT–NR coexistence case 
	25600 (Note 1)

	FR1 FDD band with E-UTRA–NR and/or NB-IoT–NR coexistence case 
	0 (Note 1)

	FR1 TDD band with E-UTRA–NR and/or NB-IoT–NR coexistence case
	39936 (Note 1)

	FR2
	13792

	Note 1:	The UE identifies [image: ] based on the information n-TimingAdvanceOffset as specified in TS 38.331 [2]. If UE is not provided with the information n-TimingAdvanceOffset, the default value of [image: ] is set as 25600 for FR1 band. In case of multiple UL carriers in the same TAG, UE expects that the same value of n-TimingAdvanceOffset is provided for all the UL carriers according to clause 4.2 in TS 38.213 [3] and the value 39936 of [image: ] can also be provided for a FDD serving cell.
Note 2:	Void





Proposal 7: When “n-TimingAdvanceOffset” is not configured by NW for PDCCH-ordered RACH on target cell, reuse the default value in 38.133 Table 7.1.2-2.
During the discussion of the CR, some company think it is not clear DL timing of which cell to refer to for PDCCH-ordered RACH on target cell. We think it is straight forwards that DL timing of the target cell should be used as a reference to derive UL timing of PDCCH-ordered RACH on target cell. Otherwise, there is no need to discuss whether additional time for T/F tracking is needed or not during PDCCH-ordered RACH delay.
Proposal 8: In the derivation of UL timing of PDCCH-ordered RACH on target cell, DL timing of the target cell should be used as a reference.
[bookmark: _Hlk149212849]Last meeting, some company proposed that UE is not to use the TA indicated in the cell switch command directly but to use with some timing adjustment. Based on our understanding of RAN1 design, as shown below, UE is supposed to use the timing advance directly, i.e., the value is .
	38.213 cl. 4.2
A timing advance command [11, TS 38.321] in case of random access response or in an absolute timing advance command MAC CE or in a cell switch command, , for a TAG indicates  values by index values of  = 0, 1, 2, ..., 3846, where an amount of the time alignment for the TAG with SCS of  kHz is .  is defined in [4, TS 38.211] and is relative to the SCS of the first uplink transmission from the UE after the reception of the random access response or absolute timing advance command MAC CE or the cell switch command.

38.211 cl. 4.3.1

Uplink frame number  for transmission from the UE shall start  before the start of the corresponding downlink frame at the UE where
-  and  are given by clause 4.2 of [5, TS 38.213], except for msgA transmission on PUSCH where  shall be used;
-	 given by clause 4.2 of [5, TS 38.213] is derived from the higher-layer parameters ta-Common, ta-CommonDrift, and ta-CommonDriftVariant if configured, otherwise ;
[bookmark: _Hlk86996296]-	 given by clause 4.2 of [5, TS 38.213] is computed by the UE based on UE position and serving-satellite-ephemeris-related higher-layers parameters if configured, otherwise .


Proposal 9: UE is to use the TA indicated in the cell switch command following RAN1 spec. No need to define additional UL timing adjustment requirements.
2.3 UE based TA measurement
[bookmark: _Hlk149145638]RAN4#108 had discussed the feasibility of UE based TA measurement. As replied in the LS [2], in some specific scenarios, for example, in FR1, where the TAE between serving cell and candidate cell is within 260ns, UE may be able to derive the TA based on UE based TA measurement and may meet the UL transmit timing requirements under good SNR condition and may not cause any performance degradation at the gNB. Due to the applicable scenario is too limited, we prefer not to define requirements for UE based TA measurement in R18.
[bookmark: _Hlk142679663]Proposal 10: Not to define requirements for UE based TA measurement in R18.
2.4 TCI state activation before cell switch command
In last meeting, some company proposed to define TCI state activation delay before cell switch command. We understand the intension. In our understanding, for periodic UE behavior, take L3 measurement as an example, we define the measurement period and not define the delay to get the first measurement result. When the TCI state of neighbor cell is activated, UE will track the TCI state periodically. As tracking if activated is performed together with L1 measurement, we only define measurement period but not tracking period. Following the same logic, we don’t think we need to define the TCI state activation delay before cell switch command. To address company’s concern, we propose to add a condition on the cell switch delay requirements, i.e., T/F tracking after cell switch command can be skipped only if cell switch command is received at least 3ms+ L1-RSRP measurement period after UE sends ACK on the reception of TCI state activation command.
Proposal 11: Not to define TCI state activation delay requirements before cell switch command. A condition on the cell switch delay requirements can be added, i.e., T/F tracking after cell switch command can be skipped only if cell switch command is received at least 3ms+ L1-RSRP measurement period after UE sends ACK for the reception of TCI state activation command.
[bookmark: _Hlk149153350]In last meeting, we reached the following agreement on TCI activation on multiple neighbour cells.
	Issue 1-1-5: Whether to consider TCI state activation on multiple neighbour cell before cell switch command
< Agreement>
· Leave the discussion to RAN1 and no discussion in RAN4.
· FFS: RAN4 requirements to be defined based on RAN1 outcome


As mentioned above, tracking if activated is performed together with L1 measurement, we only define measurement period but not tracking period. This issue can be considered when defining L1-RSRP measurement period. 
Proposal 12: Take TCI activation on multiple neighbour cells into consideration when defining L1-RSRP measurement period.
3 Summary
In this paper, we provide some views on pre- DL and UL sync before cell switch command in L1/L2 triggered mobility. We have the following proposals and observations:
[bookmark: _Hlk142597625]Proposal 1: Not define requirements if PDCCH-order RACH on neighbour cell or cell switch command is triggered without L1-RSRP measurement report or L3 measurement report with SBI.
Proposal 2: 
· In FR2, even some of the TCI state of the target cell is activated but SSB index indicated in PDCCH order is not in the active TCI state list, UE still needs additional time for T/F tracking.
· In FR1, make a down-selection from two alternatives
· Alt.1: even some of the TCI state of the target cell is activated but SSB index indicated in PDCCH order is not in the active TCI state list, UE still needs additional time for T/F tracking.
· Alt.2: if some of the TCI state of the target cell is activated but SSB index indicated in PDCCH order is not in the active TCI state list, additional time for T/F tracking is not needed under the conditions
· the arrival timing of different SSBs from the same cell is within [260ns]
· SNR if the active TCI state is always above -3dB since it is activated.
Proposal 3: In PDCCH ordered RACH delay, TSSB is： 
· Target cell of intra-f or inter-f w/o gap: TSSB is SSB periodicity 
· Target cell of inter-f with Type 1 MG: TSSB is max {MGRP, SSB period} after the slot receiving PDCCH order.
Proposal 4: Define a single value ∆RF/BB_preparation for the case that RACH BW is not within any of the configured BWP. ∆RF/BB_preparation is 10ms.
Proposal 5: For the case of PRACH bandwidth is not within any of the configured UL BWPs of any active serving cell, the interruption on serving cells due to RF retuning before and after RACH transmission on target cell is ⌈1ms /1slot length⌉ slot +1 slot.
Proposal 6: The location of the interruption due to RF retuning is before and after RACH slot.
Proposal 7: When “n-TimingAdvanceOffset” is not configured by NW for PDCCH-ordered RACH on target cell, reuse the default value in 38.133 Table 7.1.2-2.
Proposal 8: In the derivation of UL timing of PDCCH-ordered RACH on target cell, DL timing of the target cell should be used as a reference.
Proposal 9: UE is to use the TA indicated in the cell switch command following RAN1 spec. No need to define additional UL timing adjustment requirements.
Proposal 10: Not to define requirements for UE based TA measurement in R18.
Proposal 11: Not to define TCI state activation delay requirements before cell switch command. A condition on the cell switch delay requirements can be added, i.e., T/F tracking after cell switch command can be skipped only if cell switch command is received at least 3ms+ L1-RSRP measurement period after UE sends ACK for the reception of TCI state activation command.
Proposal 12: Take TCI activation on multiple neighbour cells into consideration when defining L1-RSRP measurement period.
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