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One open issue discussed in last meeting is given below. 
Procedure of cell switch
<Way Forward> FFS the following options:
· Option 1 (CATT, ZTE, Apple, Huawei): If T/F fine tracking (TΔ) is needed after receiving cell switch command, UE is not required to perform it before L1/L2/L3 processing (Tprocessing,2)
· Option 2 (QC):
· LTM cell switch execution latency requirement can be defined in such a way that the UE is required to process SSB and other delay components in parallel, meaning the requirement can be max (SSB reception + SSB processing time, partial RRC processing + RF reconfiguration + etc). The UE should be allowed to receive at least one SSB sample for fine parameter tuning before starting to monitor PDCCH candidates from the chosen new PCell among the configured multiple LTM candidate cells even when the TCI state was activated upfront.
· Option 3 (vivo): If UE needs to perform PBCH decoding and SSB-based T/F tracking according to the activated TCI during cell switch (i.e., TΔ is needed), they are performed before Tprocessing,2 so that the interruption to serving cell and target cell can be shortened.

As we discussed in our companion paper of measurement requirements, in FR2, for most of the (or all scenarios), achieving L1-RSRP measurement period less than 160ms is not possible with current measurement framework for FR2. That means UE always needs additional time for fine time tracking irrespective of whether TCI states are preactivated or not. This kind of spoils the purpose of pre-activating TCI state for FR2. Since UE can measure or perform fine time tracking while receiving on the serving cell, we think UE can perform fine time tracking after receiving the cell switch command too while performing UE processing. This way interruption can be shortened. 
Proposal 1:  RAN4 to agree that UE performs fine time tracking while performing UE processing (Texecution_time and Tprocessing,2). 
Execution time
In last meeting following is agreed
· From RAN4 perspective, introduce new optional UE capability for early ASN.1 decoding and validity/compliance check [of LTM candidates]. FFS on capability design.
· For UE not supporting [early ASN.1 decoding and validity/compliance check], Texecution_time/Ttarget-RRC-processing for ASN.1 decoding, and validity/compliance check of target cell configuration should be added in the cell switch delay requirements. The value is 10ms.
· Further discuss the conditions that the UE with new capability can work with early ASN.1 decoding and validity/compliance check.
In last meeting though UE capability is agreed, capability design is FFS.
Though UE may have received the full RRC configuration while the candidate cells are configured, since more than one candidate cell may be configured, UE may not have resources to store all the cells configuration. Though we agree that it may be the case theoretically, in practice after the RRC reconfiguration, UE can get to know which cells NW may trigger the HO to based on the TCI state activation and/or early UL synchronisation activation. Since the TCI states that can be activated are limited, UE can at least obtain those cells full configuration before receiving cell switch command. Similarly triggering a UL synchronisation (PDCCH order RACH to neighbour cell) may be a costly from resource utilisation point of view (e.g., there is a interruption on serving cells), NW may not ask for early UL sync unless, NW is certain about the cells to HO. We also understand that there can be limitation at UE and most of these aspects are UE implementation. Some UEs may be able to obtain full configuration for more than one or two cells. As long as there is a UE capability on how many cells UE can obtain full configuration, NW can trigger early pre-sync for DL and UL only for that many cells so that cell switch delay can be reduced.  

Proposal 2:  From RAN4 perspective, new optional UE capability for early ASN.1 decoding, and validity/compliance check for of LTM candidates is performed on the cells 
· For which UL synchronisation is initiated; and/or
· TCI states are preactivated.

Processing time: Tprocessing,2 /T LTM_processing
Before discussing the processing time, we should first revisit the motivation of introducing the LTM feature and in which applications this feature is expected to be predominantly used. In our understanding, this feature is supposed to be used in a scenario where there is a need for shorter HO interruption time. One such example is driver less car (one of the main goals of NR is to serve the verticals and new markets/applications). Based on our interaction with the industry of the driver less cars, HO interruption for this use case should be within 20 to 40ms.

Main actions UE need to perform in Trocessing,2 is 
· MAC reset and BB loading 
· Resetting of buffers and protocol stack 
· Loading BB 
· Loading RF parameters, RF retuning and warmup.

MAC reset and BB loading 

RAN2 agreed that MAC reset is always needed (not RLC and PDCP reset always) for LTM and UE need to load the protocol stack and BB with target cell configuration. Also, in the legacy software processing delay, we understand that security update takes relatively large time and since LTM do not have security update, the delay required for MAC reset and BB loading is relatively much shorter compared to legacy HO process. We understand that these are software process and software processes may not take much time. 

Observation 1: MAC reset, and BB loading are software process and software processing do not take much time in the total processing time. 

Loading RF parameters, RF retuning and warmup

As per our understanding, in the UE processing time, the most time may be taken for loading RF parameters and retuning the RF to target frequency/BW and warmup of the RF so that RF can be ready for transmission after this step. At least for some scenarios like intra-frequency HO, the complete RF parameters may not change and the RF parameters loading, or RF retuning or RF warmup may not take as much time as legacy HO. Even for inter-frequency HO, some UEs may have spare RF chain and may load the RF parameters beforehand (at least for some cells which are activated with TCI state or UL sync). For these implementations, RF loading and retuning time may not need much delay and what may be needed is time for stopping the other RF chain and warming up the new RF chain. 
Even without spare RF chain some UE implementations may be faster at loading, RF retuning and RF warmup. We also understand that the values specified in RAN4 spec are most conservative values and are captured to allow very basic UE implementation. 
We think LTM is an advanced feature and the UE which reports LTM capability should be well equipped with computational resources.  One such example may be the driver less car. In this case UE is a driverless car and compared to the cost of the car, additional buffers or RF chain cost are very minimal and UE vendors or chipset vendors may not have cost limitation for this UE to support advanced additional hardware. We also understand that this is one example and there can be many examples where UE may need lesser interruption and supporting advanced or additional resources may not be a problem for the UE. 

LTM can be used in diverse applications and the resources UE supports can be diverse based on the business needs and the cost of the UE. Hence, we think RAN4 cannot take a very cautious approach of defining minimum requirements considering very basic UE HW assumption or implementation. 

One approach we could think to solve this issue is to support different UE capabilities, where some UE capabilities support shorter processing delay, and some may be medium processing delay, and some may be legacy delay.

Proposal 3:  UE processing delay (Tprocessing,2) to be agreed as a UE capability with potential values of 10ms, 20ms as the processing delays UE can support or report.
 
Extra time for PL-RS measurement
Since UE is configured to measure and report the SSB based L1-RSRP, we think UE can derive PL from the L1-RSRP samples. We think no additional delay or additional conditions are not required as the legacy HO do not have any conditions for PL-RS maintenance or how long before UE measured L1-RSRP

Proposal 4:  No additional delay or conditions are needed for PL-RS measurement

Interruption
In the cell switch delay, we think interruption starts from the Tprocessing,2 and based on the RACH based or RACH less HO, it includes Tprocessing,2 and TIU  or Tprocessing,2.
Proposal 5:  For RACH-based cell switch, Tinterruption include the time of Tprocessing,2 and TIU.
Proposal 6:  For RACH-less cell switch, Tinterruption include Tprocessing,2 only.

Summary and Conclusion
In this contribution we have analysed RAN4 aspects for L1/L2 based inter-cell mobility and made following proposals. 
Proposal 1:  RAN4 to agree that UE performs fine time tracking while performing UE processing (Texecution_time and Tprocessing,2). 
Proposal 2:  From RAN4 perspective, new optional UE capability for early ASN.1 decoding, and validity/compliance check for of LTM candidates is performed on the cells 
· For which UL synchronisation is initiated; and/or
· TCI states are preactivated.
Proposal 3:  UE processing delay (Tprocessing,2) to be agreed as a UE capability with potential values of 10ms, 20ms as the processing delays UE can support or report.
Proposal 4:  No additional delay or conditions are needed for PL-RS measurement
Proposal 5:  For RACH-based cell switch, Tinterruption include the time of Tprocessing,2 and TIU.
Proposal 6:  For RACH-less cell switch, Tinterruption include Tprocessing,2 only.
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