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1 	Introduction
RAN4#109 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 PDCCH ordered RACH
[bookmark: _Hlk146570427]2.1.1 Additional time for T/F tracking and related interruption
[bookmark: _Hlk146021790]In previous meetings, 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: 
· TSSB is the time to first SSB transmission after PDCCH-order RACH command is decoded by the UE
· Target cell of inter-f with Type 1 MG
· the time to first SSB transmission overlapped with MGL after PDCCH-order RACH command is decoded by the UE.
[bookmark: _Hlk146570437]Proposal 1: In PDCCH ordered RACH delay, TSSB is： 
· TSSB is the time to first SSB transmission after PDCCH-order RACH command is decoded by the UE when when SSB is within active BWP
· TSSB is the time to first SSB transmission overlapped with MGL after PDCCH-order RACH command is decoded by the UE when SSB is outside active BWP.

[bookmark: _Hlk146570473]2.1.2 UL Timing of PDCCH-ordered RACH on target cell
“n-TimingAdvanceOffset” is introduced for early UL synchronizaiton on target cell. 
[image: ]
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 2: When “n-TimingAdvanceOffset-r18” is not configured by NW for PDCCH-ordered RACH on target cell, reuse the default value in 38.133 Table 7.1.2-2.
RAN4#109 agreed that “in the derivation of UL timing of PDCCH-ordered RACH on target neighboring cell, DL timing of the target neighboring cell which to transmit UL on should be used as a reference unless further agreement in other WG”. An editor’s note is added in the CR to further discuss whether additional handling is needed when the candidate cell is a secondary serving cell. Next, we would like to discuss whether additional handling is needed if the candidate cell is a secondary serving cell. In our understanding, SCell with UL should not be the target cell to transmit RACH for early TA acquisition as its TA is known. Similarly, we also think it is not needed to transmit RACH for early TA acquisition on the scell which is in the same TAG of any UL serving cells. So the candidate SCell discussing here is the one without UL and in different TAG of any UL serving cell. And it is reasonable to use the target cell as DL timing reference.
Observation 1: Any UL serving cell or SCell which is in the same TAG of any UL serving cells should not be the target cell to transmit RACH for early TA acquisition as its TA is known. 
Proposal 3: Even when the target cell for early TA acquisition is a secondary serving cell, DL timing of the target cell which to transmit UL on should be used as a reference.
2.1.3 LS to RAN1 to capture PDCCH-order delay requirements in RAN1 spec
In our understanding, the delay requirements of PDCCH ordered RACH on neighbour cell will be captured in RAN1 spec as legacy. RAN4 spec will not capture any definition of TSSB and ∆RF/BB_preparation for PDCCH ordered RACH on neighbour cell. But in the current spec, 38.213 is referring to 38.133 as shown below. We think RAN4 should send RAN1 LS to inform them the final conclusion on TSSB and ∆RF/BB_preparation, and ask them to capture the corresponding definition in RAN1 spec. A draft LS is provided in the Appendix for further discussion.
	38.213
If a random access procedure is initiated by a PDCCH order, the UE, if requested by higher layers, transmits a PRACH in the selected PRACH occasion, as described in [11, TS 38.321], for which a time between the last symbol of the PDCCH order reception and the first symbol of the PRACH transmission is larger than or equal to  msec, where 
-	 is a time duration of  symbols corresponding to a PUSCH preparation time for UE processing capability 1 [6, TS 38.214] assuming  corresponds to the smallest SCS configuration between the SCS configuration of the PDCCH order and the SCS configuration of the corresponding PRACH transmission 
-	 if the active UL BWP does not change, or if a cell indicator field in the PDCCH order indicates a non-serving cell [5, TS 38.212], and  is defined in [10, TS 38.133] otherwise 
-	 msec for FR1 and  msec for FR2
-	 is a switching gap duration as defined in [6, TS 38.214] 
-	 if a cell indicator field in the PDCCH order indicates a serving cell or if cell indicator field is not present, and  is defined in [10, TS 38.133] otherwise
-	 if a cell indicator field in the PDCCH order indicates a serving cell or if cell indicator field is not present, and  is defined in [10, TS 38.133] otherwise


Proposal 4: Send RAN1 LS to inform them the final conclusion on TSSB and ∆RF/BB_preparation in PDCCH-order RACH delay and ask them to capture the corresponding definition in RAN1 spec.
2.2 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 5: Not to define requirements for UE based TA measurement in R18.
2.3 DL synchronization before cell switch command
Last meeting, RAN4 reached the following agreement:
	[bookmark: _Hlk145073856]Issue 1-1-1: When to acquire SFN of the candidate cell
[bookmark: _Hlk147825028]Ad hoc agreement
< Agreement>:
· Assuming there is no FDD above 3GHz, RAN4 requirements do not apply for the following FR2 inter-frequency cases:
· NW doesn’t configure UE to perform neither L3 measurement with SSB index nor L1 measurement before triggering RACH toward neighbour cell or cell switch, and
· SFN of serving cell from which the PDCCH order/cell switch command is received and target cell are different. 



The common understanding is that the timing limitations in 38.211 as below are also applicable for cell switch purpose. We think it is better to make it clear in RAN1 spec. As RAN1 is not clear about what was discussed in RAN4 and hasn’t updated the corresponding part, we propose to send RAN1 LS to ask for necessary update.
	38.211
For handover purposes to a target cell in paired or unpaired spectrum where the target cell uses , the UE may assume the absolute value of the time difference between radio frame  in the current cell and radio frame  in the target cell is less than  if the association pattern period in clause 8.1 of [5, TS 38.213] is not equal to 10 ms.
For inter frequency handover purposes where the source cell is either in paired or unpaired spectrum and the target cell is in unpaired spectrum and uses , the UE may assume the absolute value of the time difference between radio frame  in the current cell and radio frame  in the target cell is less than 



Proposal 6: Send RAN1 LS to ask them to extend the following timing restrictions in 38.211 to cell switch purpose, including PCell switch and PSCell switch
	For handover purposes to a target cell in paired or unpaired spectrum where the target cell uses , the UE may assume the absolute value of the time difference between radio frame  in the current cell and radio frame  in the target cell is less than  if the association pattern period in clause 8.1 of [5, TS 38.213] is not equal to 10 ms.
For inter frequency handover purposes where the source cell is either in paired or unpaired spectrum and the target cell is in unpaired spectrum and uses , the UE may assume the absolute value of the time difference between radio frame  in the current cell and radio frame  in the target cell is less than 


This is also included in the draft LS in the Appendix for further discussion.
3 Summary
In this paper, we provide some views on pre- UL sync before cell switch command in L1/L2 triggered mobility. We have the following proposals:
[bookmark: _Hlk142597625]Proposal 1: In PDCCH ordered RACH delay, TSSB is： 
· TSSB is the time to first SSB transmission after PDCCH-order RACH command is decoded by the UE when when SSB is within active BWP
· TSSB is the time to first SSB transmission overlapped with MGL after PDCCH-order RACH command is decoded by the UE when SSB is outside active BWP.
Proposal 2: When “n-TimingAdvanceOffset-r18” is not configured by NW for PDCCH-ordered RACH on target cell, reuse the default value in 38.133 Table 7.1.2-2.
Observation 1: Any UL serving cell or SCell which is in the same TAG of any UL serving cells should not be the target cell to transmit RACH for early TA acquisition as its TA is known. 
Proposal 3: Even when the target cell for early TA acquisition is a secondary serving cell, DL timing of the target cell which to transmit UL on should be used as a reference.
Proposal 4: Send RAN1 LS to inform them the final conclusion on TSSB and ∆RF/BB_preparation in PDCCH-order RACH delay and ask them to capture the corresponding definition in RAN1 spec.
Proposal 5: Not to define requirements for UE based TA measurement in R18.
Proposal 6: Send RAN1 LS to ask them to extend the following timing restrictions in 38.211 to cell switch purpose, including PCell switch and PSCell switch
	For handover purposes to a target cell in paired or unpaired spectrum where the target cell uses , the UE may assume the absolute value of the time difference between radio frame  in the current cell and radio frame  in the target cell is less than  if the association pattern period in clause 8.1 of [5, TS 38.213] is not equal to 10 ms.
For inter frequency handover purposes where the source cell is either in paired or unpaired spectrum and the target cell is in unpaired spectrum and uses , the UE may assume the absolute value of the time difference between radio frame  in the current cell and radio frame  in the target cell is less than 
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Title:	LS on R18 LTM
[bookmark: OLE_LINK58][bookmark: OLE_LINK57]Response to:	
[bookmark: OLE_LINK59][bookmark: OLE_LINK60][bookmark: OLE_LINK61]Release:	Rel-18
Work Item:	NR_mob_enh2-Core

Source:	RAN WG 4
To:	RAN WG 1	
[bookmark: OLE_LINK45][bookmark: OLE_LINK46]Cc:	

Contact person:	
Name:	
E-mail Address:	

Attachments: None
1 Overall description
During defining the requirements for R18 LTM, RAN4 found there may be some potential impact on RAN1 spec. RAN4 sincerely asks RAN1 to take the following information into consideration and consider necessary update on RAN1 specification.
A. PDCCH ordered RACH
RAN1 has sent LS R1-2304276 asking about the time gap between a PDCCH order and the corresponding PRACH transmission and the impact/interruption on UL Tx and/or DL Rx of serving cell due to the PRACH Tx on a candidate cell. In RAN4 understanding, the requirements on the time gap between a PDCCH order and the corresponding PRACH transmission will be captured in RAN1 spec as legacy. RAN4 spec will not capture any definition of TSSB and ∆RF/BB_preparation for PDCCH ordered RACH on neighbour cell. RAN4 sincerely asks RAN1 to capture the definition for TSSB and ∆RF/BB_preparation in RAN1 spec.
The details agreed in RAN4 on TSSB and ∆RF/BB_preparation are as below:
Time for SSB based T/F tracking TSSB
· For FR2, one TSSB delay is always assumed before UE transmit PDCCH-ordered RACH.
· For FR1, when TCI state associated the PDCCH-order RACH has not been activated,
· one TSSB delay is always assumed before UE transmit PDCCH-ordered RACH.
· For FR1, when TCI state associated the PDCCH-order RACH is activated,
· If L1-RSRP measurement delay is less than or equal to 160ms, TSSB is not needed. UE is required to meet the UL Tx timing accuracy requirements
· If L1-RSRP measurement delay is more than 160ms, UE is allowed to transmit PDCCH-ordered RACH with or without one TSSB delay. 
Time for RF and/or BB preparation and retuning ∆RF/BB_preparation
· For the case of PRACH bandwidth of neighbor cell is within active UL BWP, ∆RF/BB_preparation = 0.
· 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, a UE capability is introduced to report ∆RF/BB_preparation.

B. SFN alignment
RAN4 had some discussion on whether SFN of target cell and serving cell are the same. In RAN4 understanding, the following timing restrictions in 38.211 are also applicable to cell switch purpose, including PCell switch and PSCell switch. RAN4 sincerely asks RAN1 to consider potential update to make it clear in RAN1 specification.
	For handover purposes to a target cell in paired or unpaired spectrum where the target cell uses , the UE may assume the absolute value of the time difference between radio frame  in the current cell and radio frame  in the target cell is less than  if the association pattern period in clause 8.1 of [5, TS 38.213] is not equal to 10 ms.
For inter frequency handover purposes where the source cell is either in paired or unpaired spectrum and the target cell is in unpaired spectrum and uses , the UE may assume the absolute value of the time difference between radio frame  in the current cell and radio frame  in the target cell is less than 


2 Actions
To RAN WG1 group
ACTION: 	RAN4 sincerely asks RAN1 to take the above information into consideration, capture the definition for TSSB and ∆RF/BB_preparation in RAN1 spec, and consider potential update to make it clear that the timing restrictions mentioned in the LS are also applicable to cell switch purpose.
3 Dates of Next TSG RAN WG4 Meetings
TSG-RAN WG4 Meeting #110-bis	15 Apr – 19 Apr 2024	         Changsha, CN
TSG-RAN WG4 Meeting #111	20 May – 24 May 2024	           Fukuoka, JP
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