


3GPP TSG RAN WG4 Meeting #108	R4-2313696
[bookmark: _Hlk488924106]Toulouse, 21 Aug. 2023 – 25 Aug. 2023
Agenda Item:	8.24.2.1
Source: 	Ericsson
Title:	On LTM general aspects and scenarios
Document for:	Discussion
[bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
[bookmark: _Hlk110923768]In this contribution, we provide our views on the DL and UL synchronisations aspects for L1/L2 triggered inter-cell mobility (LTM). 
Discussion
[bookmark: _Toc5952573]  Pre-synchronisation aspects for early TA establishment    
In previous meetings, RAN1 agreed to support RACH transmission before the cell switch command and the corresponding RAN1 agreements are shown below.
	· Support TA acquisition of candidate cell(s) before cell switch command is received in L1/L2 based mobility.
· FFS: whether this can be applied to candidate cell when it is deactivated SCell (if defined in RAN2)
· On mechanism to acquire TA of the candidate cell(s) in Rel-18 LTM, at least support PDCCH ordered RACH.
· The PDCCH order is only triggered by source cell
· FFS: the details including content of DCI, RACH resource configuration, RAR transmission mechanism, etc.
· Note: any other RACH-based solutions are for discussion separately




The challenge of UE transmitting PRACH preamble to candidate cell when connected to a serving cell is that the UE needs to first perform a DL synchronization to one or more SSB(s) of the LTM candidate cell. In previous RAN1 meeting, RAN1 further agreed that the UE can perform the pre-synchronisation to the candidate cell. One interpretation of starting point from the RAN1 agreements is TCI state activation.  
For TCI state activation for candidate cell(s) before the cell switch command, 
· MAC CE is used and the details of MAC-CE for TCI state activation for LTM is up to RAN2
· Further study if PDCCH order for candidate cell(s) can be used
When TCI state is activated for candidate cell, UE need to acquire or maintain DL synchronisation so that NW can schedule UE without additional delay after the cell switch command. For serving cell when the TCI states are activated UE acquires the spatial filter and timing information so that these TCI states can be scheduled without much delay. Similarly for the target cells when NW activates TCI states before the cell switch command, NW expectation is that UE would be maintaining the TCI states similar to serving cells once the target cells TCI states are activated. 
UE needs SSB occasions to track the T/F for the activated TCI states and the SSB occasions are also used for L3 and L1-RSRP measurement. In FR1 UE can measure SSB on the serving cells one layer at a time. When UE is configured with more than one layer for measurement, as per existing SSB occasion sharing framework, on 2 occasions UE measures L3 and on one occasion UE measure L1. Further, since UE must measure L1 for serving and neighbours configured with LTM, this one SSB occasion for L1 may have to be shared with serving cell and other neighbour cells. To understand the above principles from the delay perspective we consider following examples. 
For SSB periodicity of 20ms, L1 measurement can be performed once every 60ms as per current sharing framework. When SSB occasions of neighbour cells are overlapping, if more than one frequency layer is configured, measurement time will scale with number of layers. That means if 3 layers are configured, UE can measure each layer L1-RSRP once every 180ms. In offline discussion with companies, we understood that if the last L1-measurement is performed longer than 160ms, UE needs additional sample to perform T/F tracking when the PDCCH order received, or cells witch command is received.  Using equal sharing approach even though NW activates TCI state, NW is not aware of whether UE needs additional sample for T/F or not, which may not be disable from NW point of view for the following reason.
Number of active TCI states UE can support may be up to 8 and NW may configure TCI state of a neighbour cell in active TCI state list only when NW may be certain about UE handover to that cell. In this scenario, it is beneficial for UE to track TCI state once in every 160ms at least. As analysed in the above example if more than 2 layers are configured, if the cells configured with TCI state activation is treated as any other layer, the usefulness NW configuring TCI state before is lost. Hence, we think it is beneficial if UE can prioritize the cell configured with TCI state activation. In other words, to guarantee predictable behaviour, we think UE should make sure cell configured with TCI state is tracked at least once every 160ms. 
Proposal 1:  If a TCI state is configured in the active TCI state list, UE shall track the TCI state once in every 160ms to guarantee predictable activation of LTM HO. 

In offline discussion with companies, we understood that when UE performs L1-RSRP measurement on a cell, it can perform DL fine timing acquisition too and if the NW schedules PDCCH order or cell switch command within 160ms from the L1 measurement, UE do not need additional time for fine time tracking. 
Proposal 2:  For cells which are not configured in the active TCI state list, UE tracks T/F when UE measures L1-RSRP. If the cell is measured within last 160ms, then no additional time is required for T/F during RACH procedure and cell search. 
  
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 a TCI state is configured in the active TCI state list, UE shall track the TCI state once in every 160ms to guarantee predictable activation of LTM HO. 

Proposal 2:  For cells which are not configured in the active TCI state list, UE tracks T/F when UE measures L1-RSRP. If the cell is measured within last 160ms, then no additional time is required T/F during RACH procedure and cell search. 
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