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[bookmark: _Toc116995841]Introduction
In this contribution, we discuss about RAN4 LTM delay components.
[bookmark: _Toc116995842]Discussion
LTM delay budget
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Figure 1: LTM Delay scenarios, LTM interruption delay budget should be between beam switch and L3 HO 
LTM interruption delay is the main component impacting the network requirements on data buffering. When LTM switch is triggered, the network needs to buffer any downlink data towards UE. Same applies for UE for UL data. From RAN2 agreements, it is not clear how the data forwarding architecture is for LTM, but the longer the LTM delay (and higher the data rate), the more memory resources are needed on the network and UE side while LTM interruption is executed. Therefore, it is beneficial for both UE and the network to minimise this delay, and get as close to beam switch delay as possible, at least in a set of limited scenarios
[bookmark: _Toc127564334]Minimising LTM switch delay will help UE and network to minimise buffering (UL and DL) 
LTM cell switch command is based on MAC CE similarly to active TCI state switch. Therefore, the starting point of LTM delays should be MAC CE based active TCI state switch delay scenario instead of RRC-based L3 Handover. 
[bookmark: _Toc127564335]Lowest delay scenario for LTM should be based on beam switch delay
LTM processing upon receiving LTM Switch command
Tprocessing2 is defined as a delay component for L3 Handover. As LTM is L1/L2 triggered handover, using L3 Handover delay components creates unnecessary confusion. Furthermore, using the same delay component for LTM with special conditions, for instance, when MAC/RLC is reset/not reset or baseband / RF retuning is needed creates confusion between L3 HO and LTM delay components. Therefore, it is only natural that LTM would have a processing delay component independently defined from Tprocessing2. In other words, Tprocessing2 shall not be defined for LTM but RAN4 defines TLTMprocessing The exact content of this delay component shall be discussed in RAN4. The main difference is that the LTM processing time can be 0ms in specific conditions. 
[bookmark: _Toc127564336]LTM is very different from legacy L3 HO. MAC / RLC reset, BB retuning and RF retuning scenarios for LTM are captured in TLTM-processing instead of  Tprocessing2 
[bookmark: _Toc127564337]TLTM-processing is 0ms depending in some conditions (no extra processing needed). 
Tsearch 
Tsearch is the time required to search the target cell when the target cell is not already known when the handover command is received by the UE. If the target cell is known, then Tsearch = 0 ms. For LTM, the Rel-18 can define LTM scenarios where the cell is already known prior to LTM Cell switch command. 
[bookmark: _Toc127564338]Tsearch = 0 when the cell is known. LTM target cell is always assumed to be known prior to LTM Cell switch command, at least in Rel-18. 
RRC Processing delay
UE is expected to store a number of LTM candidate configurations. RAN2 is currently discussing whether UE should perform some of the RRC processing upon receiving LTM configurations in RRC message. In legacy L3 HO, the Tprocessing1 is associated with the RRC configuration (at least ASN.1 validation and compliance check) and Tprocessing2 is associated with LTM configuration processing, and in some cases, also parsing the RRC config.
To be able to reach low cell switch delay, the UE should be able to understand already in Tprocessing1 phase if the RRC configuration has changes. This could be done either by UE understanding the RRC configuration, or network indicating that the RRC configuration has not changed when compared to current config. For instance, when UE is performing LTM on collocated cells, configuration change should not be needed. It can be discussed further if UE needs an explicit indication from the network where RRC configuration is unchanged.  
[bookmark: _Toc127564339]UE performs pre-processing of LTM cell switch target cell prior to LTM switch command. 
[bookmark: _Toc127545898][bookmark: _Toc127545899][bookmark: _Toc127545900][bookmark: _Toc127545901][bookmark: _Toc127545902][bookmark: _Toc127545903][bookmark: _Toc127545904][bookmark: _Toc127564340]RAN4 to discuss if UE can perform RRC pre-processing immediately when RRC configuration arrives
[bookmark: _Toc127564341]When the RRC configuration is not changed, TRRC = 0ms 
[bookmark: _Toc127564342][bookmark: _Toc127545908][bookmark: _Toc127545909][bookmark: _Toc127545911][bookmark: _Toc127545912][bookmark: _Toc127545913][bookmark: _Toc127545914][bookmark: _Toc127545915][bookmark: _Toc127545916][bookmark: _Toc127545917][bookmark: _Toc127545918][bookmark: _Toc127545919][bookmark: _Toc127545928][bookmark: _Toc127545929][bookmark: _Toc127545930][bookmark: _Toc127545931][bookmark: _Toc127545935][bookmark: _Toc127545936][bookmark: _Toc127545937][bookmark: _Toc127545938][bookmark: _Toc127545939][bookmark: _Toc127545940][bookmark: _Toc116995848]RRC processing delay after the LTM cell switch command is 0 when there are no configuration changes. 

Conclusion
In the paper, the following Observations and Proposals were made:
Observation 1: Minimising LTM switch delay will help UE and network to minimise buffering (UL and DL)
Proposal 1: Lowest delay scenario for LTM should be based on beam switch delay
Proposal 2: LTM is very different from legacy L3 HO. MAC / RLC reset, BB retuning and RF retuning scenarios for LTM are captured in TLTM-processing instead of  Tprocessing2
Proposal 3: TLTM-processing is 0ms depending in some conditions (no extra processing needed).
Proposal 4: Tsearch = 0 when the cell is known. LTM target cell is always assumed to be known prior to LTM Cell switch command, at least in Rel-18.
Proposal 5: UE performs pre-processing of LTM cell switch target cell prior to LTM switch command.
Proposal 6: RAN4 to discuss if UE can perform RRC pre-processing immediately when RRC configuration arrives
Proposal 7: When the RRC configuration is not changed, TRRC = 0ms
Proposal 8: RRC processing delay after the LTM cell switch command is 0 when there are no configuration changes.
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