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1.	Introduction
We present our views on delay and interruption for early DL and UL synchronizations with LTM candidate cells.
2. 	Discussion
Issue 1-1-1: When to acquire SFN of the candidate cell
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 SSBI, or
· SFN of serving cell from which the PDCCH order/cell switch command is received and target cell are same. 
· Otherwise, FFS

For the case corresponding to ‘Otherwise’ in the above agreement, the requirement should be such that UE is allowed to assume SFN is synchronous between the serving cell from which PDCCH order/cell switch command is received and the target cell. If NW is unsure of the SFN synchronization between the two cells, it should configure L1-RSRP measurement report and/or L3 measurement report with SSBI.

Proposal 1: When the following conditions are not fulfilled upon the reception of PDCCH-order RACH or cell switch command, UE is allowed to assume SFN is synchronous between the serving cell from which PDCCH order/cell switch command is received and the target cell, i.e. the requirement does not add an extra time for SFN acquisition toward target cell.
· PDCCH-order RACH or cell switch command is triggered after network received the L1-RSRP measurement report or L3 measurement report with SSBI, or
· SFN of serving cell from which the PDCCH order/cell switch command is received and target cell are same. 

Issue 1-1-6: Capability on TCI state activation before cell switch command
Agreement
· For UE not supporting using L3 measurement in L1 report, only if UE is capable of performing LTM L1 measurements for RTD > CP and supports TCI state activation on neighbour cell before cell switch command, then UE supports TCI state activation on neighbour cell before cell switch command when RTD>CP.

The above agreement leaves an ambiguity and may not be compliant with RAN1. Besides, the NW won’t be aware of whether the condition of RTD > CP is met. We believe what was originally meant by the agreement is ‘no requirement if the above RTD/UE capability condition is not met.’

Proposal 2: Update the following agreement:
· From: For UE not supporting using L3 measurement in L1 report, only if UE is capable of performing LTM L1 measurements for RTD > CP and supports TCI state activation on neighbour cell before cell switch command, then UE supports TCI state activation on neighbour cell before cell switch command when RTD>CP.
· To: For UE not supporting using L3 measurement in L1 report, only if UE is capable of performing LTM L1 measurements for RTD > CP and supports TCI state activation on neighbour cell before cell switch command, TCI state pre-activation delay requirement on the neighbour cell, if any explicit requirement is defined, is applicable when RTD>CP.

Issue 1-2-1-1: Further clarification on the condition when additional time for DL synchronization needed in the delay requirements for PDCCH ordered RACH before cell switch command
FFS:
· If SSB index indicated in PDCCH order is not in the active TCI state list that has been activated, and when the measurement period of L1-RSRP is no longer than 160ms, one complete SSB burst is needed for fine time tracking.
Issue 1-2-1-2: The value of additional time for DL synchronization when needed in the delay requirements for PDCCH ordered RACH before cell switch command
FFS:
· Option 1 (MTK): TSSB in the additional time for T/F tracking during PDCCH ordered RACH delay is the time waiting for the first SSB for L1-RSRP measurement.
· 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.
· Option 2 (QC): UE may not meet the Te requirements if the SSB periodicity of the target cell is longer than 160ms.

As for the additional delay for UE to obtain DL synchronization from SSB associated with the PDCCH order PRACH, we do not support the idea of adding such an additional delay in-between the PDCCH and the PRACH. We do not think such a mechanism, e.g. UL transmission occasion re-adjustment/selection depending on whether SSB has been received within the last 160ms, has ever been considered. Furthermore, whether the condition that the additional SSB reception is need or not will depend on too many factors and likely be dynamic which results in a significant complexity on UE and NW implementation to be in-sync with respect to which RO to be chosen for the PRACH transmission. If UE has not had a proper chance to receive an SSB associated with UL transmission due to improper NW configurations, the UL transmission timing accuracy performance may degrade, and the UL timing accuracy requirement should not be imposed on the UL transmission as the side condition is not fulfilled. It should be left to NW responsibility rather than adding a bit dynamic delay component. Note that no requirement does not necessarily mean the UL transmission timing will considerably deviate from the ideal timing. And the residual error can still be corrected by closed loop TA command later once the UE switches to the target cell.

Proposal 3: RAN4 to not add an additional delay component from PDCCH order to the PRACH transmission to a candidate cell for UE to obtain DL synchronization with the candidate cell based on SSB. If the UE has not been able to receive the SSB associated with the PDCCH-order PRACH, as per RAN4 requirements, due to NW configuration, e.g. MGs, # of measurement cells/carriers, etc, UL timing accuracy requirement does not apply to the PRACH transmission irrespective of whether the SSB is associated with an active TCI state of the candidate cell.

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 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 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].


For the open issue in the above agreement, we support Alt2. For the down-selection of the values, we want to get more clarity on that from implementation perspective. We are still scoping the feature in detail and assessing the required delay. We propose to decide the exact values, if down selection is needed, at RAN4#110 meeting.

Proposal 4: For the case of PRACH bandwidth not within any of the configured UL BWPs of any active serving cell, RAN4 to introduce UE capability to report the time needed for RF/BB preparation and RF retuning. The exact set of value(s) will be decided at RAN4#110, e.g. among [1ms, 3ms, 5ms, 8ms, 10ms, 15ms].

Issue 1-2-2-2: Interruption due to RF/BB retuning to target cell before RACH transmission or retuning back to serving cell after RACH transmission
Agreement:
· When RACH bandwidth is in the UL active BWP, reuse legacy N symbols. 
· For the case of PRACH bandwidth outside active UL BWP but within one of configured UL BWPs of any active serving cell, reuse interruption requirements of BWP switching on other serving cells in NR-DC for asynchronous scenarios which are defined in 38.133 cl. 8.2.4.2.5. 
FFS:
· For the case of PRACH bandwidth not within any of the configured UL BWPs of any active serving cell
Issue 1-2-2-3: Location of interruption due to RF/BB retuning to target cell before RACH transmission or retuning back to serving cell after RACH transmission
FFS:
· Option 1 (xiaomi, Ericsson): 
· Location of the interruption due to RF retuning is before and after the RACH transmission
· Option 2 (QC): Introduce new UE capability
· Location: the starting point of the interruption is ‘interruption length + margin’ before the selected RO (no signalling, hardcoded in spec), and the value of margin is FFS
With the same reason as above, we propose to define UE capability on the interruption length/location for the open case and decide the exact values at RAN4#110 meeting.

Proposal 5: For the case of PRACH bandwidth not within any of the configured UL BWPs of any active serving cell, RAN4 to introduce UE capability to report the interruption length/location upon the PRACH transmission which can be different depending on whether the victim cell is in the same band as the target candidate cell or not. The exact set of value(s) will be decided at RAN4#110.
3.	Conclusion
In this paper, we proposed the following.
Issue 1-1-1: When to acquire SFN of the candidate cell
Proposal 1: When the following conditions are not fulfilled upon the reception of PDCCH-order RACH or cell switch command, UE is allowed to assume SFN is synchronous between the serving cell from which PDCCH order/cell switch command is received and the target cell, i.e. the requirement does not add an extra time for SFN acquisition toward target cell.
· PDCCH-order RACH or cell switch command is triggered after network received the L1-RSRP measurement report or L3 measurement report with SSBI, or
· SFN of serving cell from which the PDCCH order/cell switch command is received and target cell are same. 
Issue 1-1-6: Capability on TCI state activation before cell switch command
Proposal 2: Update the following agreement:
· From: For UE not supporting using L3 measurement in L1 report, only if UE is capable of performing LTM L1 measurements for RTD > CP and supports TCI state activation on neighbour cell before cell switch command, then UE supports TCI state activation on neighbour cell before cell switch command when RTD>CP.
· To: For UE not supporting using L3 measurement in L1 report, only if UE is capable of performing LTM L1 measurements for RTD > CP and supports TCI state activation on neighbour cell before cell switch command, TCI state pre-activation delay requirement on the neighbour cell, if any explicit requirement is defined, is applicable when RTD>CP.
Issue 1-2-1-1: Further clarification on the condition when additional time for DL synchronization needed in the delay requirements for PDCCH ordered RACH before cell switch command
Issue 1-2-1-2: The value of additional time for DL synchronization when needed in the delay requirements for PDCCH ordered RACH before cell switch command
Proposal 3: RAN4 to not add an additional delay component from PDCCH order to the PRACH transmission to a candidate cell for UE to obtain DL synchronization with the candidate cell based on SSB. If the UE has not been able to receive the SSB associated with the PDCCH-order PRACH, as per RAN4 requirements, due to NW configuration, e.g. MGs, # of measurement cells/carriers, etc, UL timing accuracy requirement does not apply to the PRACH transmission irrespective of whether the SSB is associated with an active TCI state of the candidate cell.
Issue 1-2-1-3: The value of additional time for RF/BB preparation and RF re-tuning
Proposal 4: For the case of PRACH bandwidth not within any of the configured UL BWPs of any active serving cell, RAN4 to introduce UE capability to report the time needed for RF/BB preparation and RF retuning. The exact set of value(s) will be decided at RAN4#110, e.g. among [1ms, 3ms, 5ms, 8ms, 10ms, 15ms].
Issue 1-2-2-2: Interruption due to RF/BB retuning to target cell before RACH transmission or retuning back to serving cell after RACH transmission
Issue 1-2-2-3: Location of interruption due to RF/BB retuning to target cell before RACH transmission or retuning back to serving cell after RACH transmission
Proposal 5: For the case of PRACH bandwidth not within any of the configured UL BWPs of any active serving cell, RAN4 to introduce UE capability to report the interruption length/location upon the PRACH transmission which can be different depending on whether the victim cell is in the same band as the target candidate cell or not. The exact set of value(s) will be decided at RAN4#110.


3GPP TSG


-


RAN WG4 Meeting # 109


 


 


R4


-


2320962


 


Chicago, US, November 13 


–


 


17, 2023


 


Agenda Item:


 


8


.24.2.1.


4


 


Source: 


 


 


Qualcomm Incorporated


 


Title: 


 


 


 


Early DL and UL synchronizations


 


Document for:


 


Approval


 


1.


 


Introduction


 


We present our views 


on 


d


elay and 


i


nterruption 


for early 


DL and 


UL synchronization


s


 


with LTM candidate cells


.


 


2. 


 


Discussion


 


Issue 1


-


1


-


1: When to acquire SFN of the candidate cell


 


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 SSBI


, or


 


•


 


SFN of serving cell from which the PDCCH order/cell switch command is received and target cell are 


same. 


 


•


 


Otherwise, FFS


 


 


For the case corresponding to ‘Otherwise’ in the above agreement, the requirement should be such that 


UE 


is allowed to 


assume


 


SFN is synchronous between the serving cell from which PDCCH order/cell switch command is received and 


the target cell. If NW is unsure of the SFN synchronization between the two cells, it should configure L1


-


RSRP 


measurement report and/or L3 measurement 


report with 


S


SBI.


 


 


Proposal 1


: 


When the following conditions are not fulfilled upon the reception of 


PDCCH


-


order RACH or cell 


switch command


, UE is allowed to assume SFN is synchronous between 


the serving cell from which PDCCH 


order/cell switch command is received and the target cell


, i.e. the requirement does not add an 


extra time for SFN 


acquisition toward target cell


.


 


•


 


PDCCH


-


order RACH or cell switch command is triggered after network received the L1


-


RSRP 


measurement report or L3 measurement report with SSBI, or


 


•


 


SFN of serving cell from which the PDCCH order/cell switch command is received and target cell are 


same. 


 


 


Issue 1


-


1


-


6: Capability on TCI state activation before cell switch command


 


Agreement


 


•


 


For UE not supporting using L3 measurement in L1 report, only if UE is capable of performing LTM L1 


measurements for RTD > CP and supports TCI state activation on neighbour cell before cell switch command, 


then UE supports TCI state activation on neighbour


 


cell before cell switch command when RTD>CP.


 


 




3GPP TSG - RAN WG4 Meeting # 109     R4 - 2320962   Chicago, US, November 13  –   17, 2023   Agenda Item:   8 .24.2.1. 4   Source:      Qualcomm Incorporated   Title:        Early DL and UL synchronizations   Document for:   Approval   1.   Introduction   We present our views  on  d elay and  i nterruption  for early  DL and  UL synchronization s   with LTM candidate cells .   2.    Discussion   Issue 1 - 1 - 1: When to acquire SFN of the candidate cell   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 SSBI , or   •   SFN of serving cell from which the PDCCH order/cell switch command is received and target cell are  same.    •   Otherwise, FFS     For the case corresponding to ‘Otherwise’ in the above agreement, the requirement should be such that  UE  is allowed to  assume   SFN is synchronous between the serving cell from which PDCCH order/cell switch command is received and  the target cell. If NW is unsure of the SFN synchronization between the two cells, it should configure L1 - RSRP  measurement report and/or L3 measurement  report with  S SBI.     Proposal 1 :  When the following conditions are not fulfilled upon the reception of  PDCCH - order RACH or cell  switch command , UE is allowed to assume SFN is synchronous between  the serving cell from which PDCCH  order/cell switch command is received and the target cell , i.e. the requirement does not add an  extra time for SFN  acquisition toward target cell .   •   PDCCH - order RACH or cell switch command is triggered after network received the L1 - RSRP  measurement report or L3 measurement report with SSBI, or   •   SFN of serving cell from which the PDCCH order/cell switch command is received and target cell are  same.      Issue 1 - 1 - 6: Capability on TCI state activation before cell switch command   Agreement   •   For UE not supporting using L3 measurement in L1 report, only if UE is capable of performing LTM L1  measurements for RTD > CP and supports TCI state activation on neighbour cell before cell switch command,  then UE supports TCI state activation on neighbour   cell before cell switch command when RTD>CP.    

