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Introduction
L1/L2 based inter-cell mobility was discussed in last meeting [1]. This contribution provides further analysis on general requirements on L1/L2 based inter-cell mobility from RRM requirement perspective.
Discussion
[bookmark: OLE_LINK232][bookmark: OLE_LINK233][bookmark: OLE_LINK665][bookmark: OLE_LINK666][bookmark: OLE_LINK667]Pre-sync and pre- TCI state activation for FR2
One open issue captured in [1] is the feasibility of pre-sync and pre-TCI state when the SSB periodicity of FR2 intra-frequency cell is fully overlapped with SMTC periodicity of inter-frequency neighbour cell where L1-RSRP measurement period is larger than 160ms.
	Issue 2-3-1-1: whether to support the case that SSB periodicity of FR2 intra-frequency neighbour cell equals to SMTC periodicity in R18 LTM
Ad hoc Agreement
< Agreement>
· Scenario of SSB periodicity of FR2 intra-frequency neighbour cell equals to SMTC periodicity in R18 LTM is supported.
· Agree the following as baseline:
· [When the SSB periodicity of FR2 intra-frequency cell is fully overlapped with SMTC periodicity of inter-frequency neighbour cell, the existing sharing factor P used for L1/L3 measurements can be reused, i.e., P =3 for L1 measurement and P=1.5 for L3 measurement.]
· Further discuss whether to support the following optimization:
· In FR2, L1-RSRP measurement period of less than 160ms is only possible under following conditions. RAN4 to discuss the feasibility of it and methods to achieve 160ms L1-RSRP measurement period.
· L3 measurements are suspended after TCI state activation
· N is 1 or reduced to some other value smaller than 8 (i.e., beam sweeping or reduced after TCI state activation for certain time)
· RAN4 to find a method to achieve less than 160ms measurement period or a method to skip fine time tracking (e.g., by performing fine time tracking in parallel to UE processing). If RAN4 did not find a method to achieve less than 160ms L1-RSRP periodicity or a method to remove fine time tracking from the cell switch delay, for at least one configuration, RAN4 to send LS to RAN1 and RAN2 to convey pre-sync or pre-TCI state activation is not suitable/applicable for FR2.
· 



In FR2, UE is required to perform Rx beam sweeping for SSB based L1-RSRP measurement. If certain TCI state is pre-activated before cell switch, it means UE would maintain the timing of TCI state in the active TCI state list. From UE implementation view point, UE would track TCI state during L1-RSRP measurement procedure. Assuming SSB periodicity is 20ms, L1-RSRP measurement period is 160ms*Ncell. However as we know, in legacy there are no requirements on the time validation of the TCI state which is in active TCI state list. In legacy, the L1-RSRP measurement period in FR2 can also exceed 160ms, e.g., due to factor M, P. However there is no exception requirements of FR2 TCI tracking in active TCI state list. In our understanding, UE can track TCI state correctly even when L1-RSRP measurement periodicity is larger than 160ms. 
For pre-UL synchronization, RAN4 had achieved the below agreement that in FR2 additional Tssb is needed for DL time-frequency synchronization before PRACH transmission. With the additional Tssb (one SSB is available at the UE during the last 160 m), the DL synchronization can be guaranteed. 
	Issue 1-2-1-2: The value of additional time for DL synchronization when needed in the delay requirements for PDCCH ordered RACH before cell switch command
<Agreement>: 
· For FR2, one Tssb delay is always assumed before UE transmit PDCCH-ordered RACH.



Proposal 1: There is no feasibility issue of pre-sync and pre-TCI state in FR2 when the SSB periodicity of FR2 intra-frequency cell is fully overlapped with SMTC periodicity of inter-frequency neighbour cell.
LTM SCell activation requirements
To support services requiring high throughput and low latency, it is critical to not only improve the PCell switch performance, but also improve the SCell activation performance. 
As we know PCell/PSCell switch delay requirements for LTM have been specified in RAN4. However, SCell activation delay based on LTM was not specified. In RAN4 both SCell activation and direct SCell activation requirements are specified. The use case of SCell activation is for SCell change without PCell change, and the use case of direct SCell activation is for PCell and SCell change case.
In R18 Mobility, RAN2 has confirmed that deactivated SCell as LTM candidate cell is supported. So it is straight forward to support LTM based SCell activation. For LTM based SCell activation delay, as L3 and L1-RSRP measurement have been executed before SCell activation command, the SCell is a known cell. In other words, LTM based SCell activation requirements are applicable to known case (similar as LTM PCell cell switch delay). Through early DL synchronization, the fine time tracking during SCell activation procedure can be zero.
	RAN2 Agreement
 Confirm that deactivated SCell as LTM candidate cell is supported



For LTM based direct activation delay, besides the gain from early DL synchronization, for Direct SCell Activation at PCell switch/Handover, the early UL synchronization (i.e., PDCCH ordered PRACH) can reduce the PRACH delay further. 
As the RAN4 core part of the R18 mobility WI has been completed at RANP102, RAN4 are to define requirements of LTM based SCell activation/direct SCell activation in maintenance part.
Proposal 2: RAN4 are to define requirements of LTM based SCell activation/direct SCell activation in maintenance part.
The accompany CR on LTM based SCell activation and LTM based direct SCell activation is provided in [xxxxx].
Conclusions
This contribution provides further analysis on L1/L2 based inter-cell mobility for mobility latency reduction. The following proposals are provided:
Proposal 1: There is no feasibility issue of pre-sync and pre-TCI state in FR2 when the SSB periodicity of FR2 intra-frequency cell is fully overlapped with SMTC periodicity of inter-frequency neighbour cell.
Proposal 2: RAN4 are to define requirements of LTM based SCell activation/direct SCell activation in maintenance part.
[bookmark: _GoBack]The accompany CR on LTM based SCell activation and LTM based direct SCell activation is provided in [R4-2401342].
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