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Discussion
  PDCCH order-based RACH requirements 
Delay requirements
When a UE is requested with PDCCH order-based RACH on serving cell, legacy requirement is assumed that UE is DL synchronised with serving cell and time required for RACH transmission is only for processing of PDCCH order, MAC processing delay, generation of RACH signal and the switching times (if UE needs to transmit RACH to another carrier than current UL) to transmit RACH on other serving cell. For PDCCH order-based RACH to neighbour cell, following sequence is agreed in last meeting. 
Whether the time for RF preparation and RF re-tuning is needed
<Agreement>
· The time for RF preparation and RF re-tuning is needed if RACH bandwidth of neighbor cell is not in the UL active BWP

Whether to introduce a new term for RF preparation and RF re-tuning is needed
< Agreement>
· RAN4 shall introduce a new term for additional time for RF and/or BB preparation and retuning in PDCCH ordered PRACH toward target cell before cell switch.
· ∆BWPSwitching is not needed because all required components will be addressed separately.

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). 
· [bookmark: _Hlk146282493]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

Other components ∆Delay, Tswitch, NT,2
<Agreement>
· ∆Delay, Tswitch, NT,2 remain unchanged.
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In last meeting, following is agreed.
· 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
 
As per our understanding RRC message which configures LTM can be divided into two parts. One part containing LTM measurement config, pre-sync config and other part containing LTM cell config to be used after the UE is handed over to the cell. As per our understanding UE should have read and decode the first part (i.e., measurement configuration and pre-sync configuration) of the configuration when UE is provided with LTM configuration. Second part of the configuration may be processed by UE when the cell switch command is received. As per our understanding first part of the configuration has to be processed and be ready to be loaded into the UE RF and based band. When MAC layer initiates RACH on neighbour cell, UE should load the RF and baseband with the target configuration and transmit the RACH on neighbour cell. When UE return to the serving cell, UE shall be able to load RF and baseband configuration for the serving cell. As per our understanding the time required for UE to load serving cell configuration after performing RACH on neighbour cell should be same as loading neighbour cell configuration before performing RACH. 
Proposal 1:  When PRACH bandwidth is not within any of the configured UL BWPs of any active serving cell, ∆RF/BB_preparation should be same as return time after transmitting RACH on neighbour cell.
Other issue discussed was, does return time should be more than the legacy return time when the RTD is more than CP. Our understanding is in legacy CA framework, UE is able to transmit RACH on other serving cells whose MRTD is around 33µs. Based on this we think additional return time than legacy return time is not needed irrespective of RTD of the neighbour cell.
Proposal 2:  Return time after performing RACH on neighbour cell to be agreed as same as legacy value.
Interruption requirements
PDCCH order-based delay requirements are specified in RAN1 specification and RAN4 needs to specify the interruption requirements. Interruption may be caused by following components or procedures.
· Interruption due to DL sync
· Interruption due to RF retuning 
· RF retuning to candidate cell before RACH
· RF retuning to serving cell after RACH.
· Interruption due to RACH transmission

Interruption due to DL sync:
We agree with moderator suggestion that interruption/scheduling restriction due to additional time for DL sync can be covered by scheduling restriction of L1/L3 measurement or MG and hence no additional requirements need to be specified for interruption requirements due to DL sync. 
Proposal 3:  [bookmark: _Hlk146751760]For DL sync during PDCCH order-based RACH, no additional interruption requirements than the requirements specified in measurements are needed.
Interruption due to RF retuning 
In general, RAN4 interruption requirements are specified where the interruption is expected to occur and how long it is expected to occur. 
Location of the interruption:
UE is expected to cause interruption right before and after RACH transmission to retune its RF. This way NW can know which location interruption can occur and schedule other cells transmission accordingly.
Proposal 4:  [bookmark: _Hlk146751790]Location of the interruption due to RF retuning is before and after the RACH transmission. During the RACH transmission, interruption is based on the UE capability. 
Duration of the interruption:
Based on the offline discussion following options are proposed and for the first two we agree with moderator proposal. When PRACH BW is not within any of the configured UL BWPs, we prefer to use single value of 1ms.
· When RACH bandwidth is in the UL active BWP, reuse legacy N symbols. 
· When 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. (Section 8.x)
· PRACH bandwidth is not within any of the configured UL BWPs of any active serving cell
· 1ms + 1 slot on UL and DL of victim cell(s)), if possible
· Option 2: Up to UE capability
Proposal 5:  RAN4 to agree on following as the duration of the interruption. 
· When RACH bandwidth is in the UL active BWP, reuse legacy N symbols. 
· When 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. (Section 8.x)
· PRACH bandwidth is not within any of the configured UL BWPs of any active serving cell, interruption duration is 1ms due to RF retuning. 

Summary and Conclusion
In this contribution we have analysed RAN4 aspects for L1/L2 based inter-cell mobility and made following proposals. 
Proposal 1:  When PRACH bandwidth is not within any of the configured UL BWPs of any active serving cell, ∆RF/BB_preparation should be same as return time after transmitting RACH on neighbour cell.
Proposal 2:  Return time after performing RACH on neighbour cell to be agreed as same as legacy value.
Proposal 3:  For DL sync during PDCCH order-based RACH, no additional interruption requirements than the requirements specified in measurements are needed.
Proposal 4:  Location of the interruption due to RF retuning is before and after the RACH transmission. During the RACH transmission, interruption is based on the UE capability.
Proposal 5:  RAN4 to agree on following as the duration of the interruption. 
· When RACH bandwidth is in the UL active BWP, reuse legacy N symbols. 
· When 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. (Section 8.x)
· PRACH bandwidth is not within any of the configured UL BWPs of any active serving cell, interruption duration is 1ms due to RF retuning. 
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