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One of the issues discussed during previous meetings was, does Cell switch delay includes T/F fine time tracking. As we discussed in our companion paper, if UE is configured with TCI state activation for a cell (i.e., at least one of the TCI states from the cell), the UE do not need additional sample for fine time tracking as UE is expected to track the cell at least once in every 160ms if the SSB periodicity is less than 160ms.  
Proposal 1:  If UE is configured with TCI state activation, UE can perform T/F fine time tracking before the cell switch command and UE do not need extra delay for T/F tracking after receiving cell switch command.

Requirements for LTM HO 
In last meeting following baseline delay equations are agreed for RACH based and RACH less LTM HO.
· The baseline of RACH-based cell switch delay requirements is Tdelay = Tcmd + Tprocessing / TLTM-processing + Tsearch + T∆ + Tmargin + Tuncertainity /TIU, where Tuncertainity /TIU is the uncertainty in acquiring the first available PRACH occasion in the new cell.
· FFS: the exact value of each component. Some components can be 0 in certain cases, if agreed.
· FFS: add/remove/modify other component(s).
· The baseline of RACH-less cell switch delay requirements is Tdelay = Tcmd + Tprocessing,2 / TLTM-processing + Tsearch + T∆ + Tmargin + Tuncertainity/TIU,
· FFS: the ending point
· FFS: the exact value of each component. Some components can be 0 in certain cases, if agreed.
· FFS: add/remove/modify other component(s).
  In this contribution we look at individual components of the delay equation.
UE processing delay (Tprocessing,2 / TLTM-processing)
Legacy processing delay consist of UE software processing (e.g., clearing configuration and loading new configuration) and HW processing (RF retuning and baseband retuning). Before discussing the UE processing delay for LTM, some of the relevant RAN2 agreements are summarised below.  
On security update
No security update support in Rel-18 with L1/L2 based mobility.

On Delta Configuration
· Candidate delta configuration is applied on top of the reference configuration to form a complete candidate configuration (FFS if done at cell switch or before the cell switch)
· The complete candidate configuration is applied and replacing the current UE configuration (at the time of reconfiguration execution/cell switch), by a RRC reconfiguration procedure that makes replacements of configuration but doesn’t necessarily reset RLC or PDCP. 
· To support reconfigurations that requires reset of RLC PDCP, this should be possible (in principle same a full config) 

The UE may perform early decoding and early validity check. FFS whether Early validity check triggers early re-establishment. FFS the possible timing, FFS subset of cells, FFS if need to specify anything or just up to UE impl, FFS if other signalling to notify network is needed. 



Following actions may have been completed when UE receive the RRC reconfiguration message including the candidate configuration (delta configuration and potentially a reference configuration)
· ASN.1 decoding and validity check of the candidate configurations. At least related to measurements and pre-synchronisation aspects. 

When UE receive cell switch command, compared to legacy HO UE may not need to perform following actions. 
· UE do not need to perform security update
· UE do not need to reset L2 (RLC and PDCP)
· UE may not need to reconfigure L1 

In our understanding when there is no L2 reset and only L1 reconfiguration, we think this is similar to BWP switching. That means this can be as fast as 3ms. In role change scenario, since UE was receiving from the target cell before, we think the processing delay required is 0ms. 
Different scenarios may have different requirements we think we can define different groups of UE processing delay and in which scenarios UE can apply which delay can be further discussed. As a starting point we think we can define 4 groups of UE processing. 
For group 1 UE processing delay can be 0ms
For group 2 UE processing delay can be 5ms
For group 3 UE processing delay can be 10ms
For group 4 UE processing delay can be 20ms/40ms (legacy processing delay) 
Proposal 2:  RAN4 to define 4 groups of UE processing delays and the delay values for different groups is [0ms, 5ms, 10ms, 20ms/40ms]
Proposal 3:  In which scenarios which delay being applied is FFS.
Cell search (Tsearch) 
If UE was configured to perform pre-sync to a candidate cell, before performing DL synchronization UE need to perform cell search. That means for a UE which can perform pre-sync, we can assume that it can perform cell search also during or before pre-synchronization procedure. That means UE do not need extra delay for cell search for this cell. If the UE has not performed pre-sync or UE is not capable of performing pre-sync, then UE need to perform cell search and legacy requirements can be reused. 
Proposal 4:  If UE has performed pre-sync to the target cell before receiving cell switch command, cell search is 0. 
Proposal 5:  If a UE has not performed pre-sync on the target cell, legacy cell search delay can be reused. 
Fine timing (T∆ + Tmargin)
Similar to the cell search, for fine timing acquisition also, if UE has performed pre-sync to a candidate cell, UE have already acquired DL synchronization to the candidate cell and UE do not need extra samples for fine timing acquisition for this cell. If the UE has not performed pre-sync or UE is not capable of performing pre-sync, then UE need to perform fine timing acquisition and legacy requirements can be reused. 
Proposal 6:  If UE has performed pre-sync to the target cell before receiving cell switch command, T∆ + Tmargin is 0. 
Proposal 7:  If a UE has not performed pre-sync on the target cell, legacy fine timing delay can be reused.
Delay uncertainty for endpoint
If the RACH needs to be performed after receiving cell switch command, the ending point of LTM cell switch is PRACH preamble transmission like the legacy HO. If UE received TA value in the cell switch command or before cell switch command or do not need to perform RACH, ending point of the cell switch is agreed as RRCReconfigurationComplete by RAN2. How does UE receive UL grant to transmit complete message is FFS in RA1/2. 
Proposal 8:  If UE needs to perform RACH after cell switch command, TIU can be same as legacy
Proposal 9:  If UE need not perform RACH after cell switch command, Tuncertainity is delay uncertainty to transmit RRCReconfigurationComplete.     

Summary and Conclusion
In this contribution we have analysed RAN4 aspects for L1/L2 based inter-cell mobility and made following proposals. 
Proposal 1:  If UE is configured with TCI state activation, UE can perform T/F fine time tracking before the cell switch command and UE do not need extra delay for T/F tracking after receiving cell switch command.
Proposal 2:   RAN4 to define 4 groups of UE processing delays and the delay values for different groups is [0ms, 5ms, 10ms, 20ms/40ms]
Proposal 3:  In which scenarios which delay being applied is FFS.
Proposal 4:  If UE has performed pre-sync to the target cell before receiving cell switch command, cell search is 0. 
Proposal 5:  If a UE has not performed pre-sync on the target cell, legacy cell search delay can be reused. 
Proposal 6:  If UE has performed pre-sync to the target cell before receiving cell switch command, T∆ + Tmargin is 0. 
Proposal 7:  If a UE has not performed pre-sync on the target cell, legacy fine timing delay can be reused.
Proposal 8:  If UE needs to perform RACH after cell switch command, TIU can be same as legacy
Proposal 9:  If UE need not perform RACH after cell switch command, Tuncertainity is delay uncertainty to transmit RRCReconfigurationComplete.    
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