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Topic #1: LTM
Open issues summary
(Online) Issue 3-2-1-1: Time gap between early TCI state activation command and cell switch command
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· Proposals
· Option 1 (MTK)
· After receiving activation command of a known TCI state, UE performs one shot SSB based T/F tracking on candidate cell(s) immediately after TCI state activation command.
· Only consider the case that UE can finish T/F tracking in only one SSB period, i.e., NW activates TCI state(s) of cells on a single frequency layer in FR1 and NW activates TCI state(s) of one more cell in FR2 at a certain time.
· Only consider known TCI state case for early TCI state activation in FR2. 
· Consider unknown TCI state case for early TCI state activation in FR1 if the following conditions can be met:
· UE has reported beam-level L3 measurement result of the associated SSB of the TCI state within 1280ms
· SNR of the associated SSB is above -3dB.
· [bookmark: _Hlk150350356]Option 2 (vivo): 
· [bookmark: _Hlk163247082][bookmark: _Hlk163136163][bookmark: _Hlk163247802]The time gap for TCI activation before cell switch shall also consider UL part of TCI activation, i.e. the time gap equals to THARQ + + max(TOk*(Tfirst-SSB + TSSB-proc), NM* (Tfirst_target-PL-RS + 4*Ttarget_PL-RS + 2ms))/ NR slot length
· For UE supporting 45-3a/45-4a, UL TCI activated before cell switch is not used for PDCCH-ordered RACH. The time gap for TCI activation before PDCCH-ordered RACH only counts DL part of TCI activation.
· Considering no legacy RRM requirements are applicable if PL-RS is configured as SSB in FR2, RAN4 not to define RRM requirements in R18 for the case TCI activation before cell switch is indicated on an candidate cell with SSBs and PL-RSs outside active BWP, at least for FR2.
· No RRM requirement is applicable for a R18 UE if TCI activation of two candidate cells happens at the same time in FR2, e.g. received in one MAC PDU with two MAC CEs.
· Option 3 (Nokia): 
· UE can perform PL-RS estimation based on the same SSB (Tfirst-SSB/Tfirst-RS) as is used for T/F tracking at TCI state activation. 
· If TCI state is activated before cell switch, the UE shall do PL-RS estimation during the early TCI state activation. After TCI state activation, UE shall maintain the PL-RS for the active TCI state(s). 
· Early TCI state activation requirements apply for both known and unknown TCI states. Legacy known TCI state condition and unknown TCI state switch delay can be reused.
· Extend the agreement “When the target cell is a current serving cell (role switch) and the target TCI state in LTM cell switch command or SSB index indicated in PDCCH order is already on the active TCI state list for that serving cell or on the LTM candidate cell active TCI state list, consider the target TCI state activated.” to cover also the time gap between TCI state activation MAC-CE and LTM cell switch command.
· Option 4 (Ericsson, QC)
· TCI state activation requirements to be defined for known and unknown LTM candidate TCI states in the list of LTM TCI state activation.
· RAN4 to agree the following as requirements for LTM candidate TCI state activation delay before receiving the cell switch command. 
· If all the target LTM TCI states in the active TCI state list are known, if the UE receives TCI state activation command at slot n, UE shall have completed the LTM TCI state list update in slot n + THARQ + +  TOk*(Tfirst-SSB_List + TSSB-proc) / NR slot length.
· If any of the target TCI states in the active TCI state list are unknown, if the UE receives TCI state activation command at slot n, UE shall have completed the LTM TCI state list update in slot n+ THARQ + + (TL1-RSRP_list +TOuk*(Tfirst-SSB_List+ TSSB-proc)) / NR slot length.
· In the TCI state activation requirements for LTM candidate cells, Tfirst-SSB_List is given by
· For FR2,
· Tfirst-SSB_List = Tfirst-SSB_LTM1 + Tfirst-SSB_LTM2 + ... +Tfirst-SSB_LTMn, if the time to first SSB associated to LTM candidate TCI states are overlapped in FR2.
· Tfirst-SSB_List = max (Tfirst-SSB_LTM1, Tfirst-SSB_LTM2,  .. , Tfirst-SSB_LTMn.) if the time to first SSB associated to LTM candidate TCI states are not overlapped.
· For FR1, Tfirst-SSB_List = max (Tfirst-SSB_LTM1, Tfirst-SSB_LTM2,  .. , Tfirst-SSB_LTMn). 
· Where, the Tfirst-SSB_LTMn is the SSB periodicity of LTM candidate cell n. 
· Recommended WF
Consider the common parts the proposals, and divergence among the proposals
· Recommend agree on
· After receiving activation command of a known TCI state, UE performs one shot SSB based T/F tracking on candidate cell(s) immediately after TCI state activation command
· Reuse legacy known TCI state activation condition in legacy TCI state switching requirements
· Support both known and unknown TCI state in FR1
· FFS: the conditions of unknown TCI state in FR1
· FFS: Discuss whether to consider the case that candidate cell’s SSB or PL-RS is outside active BWP in FR2
· FFS: Discuss whether and how to consider the case that UE cannot finish T/F tracking in one SSB/gap period, i.e., 
· Multiple frequency layers in FR1
· Multiple cells in FR2
· FFS: Discuss whether and how to consider unknown TCI state in FR2
· FFS: whether to consider addition time for PL-RS measurement

Agreement: 
· Intrdouce a new clause to define time gap between early TCI state activation and cell switch or PDCCH ordered RACH
· for intra-frequency and inter-frequency without gap :
· After receiving activation command of a known TCI state, UE performs T/F tracking based on the first SSB occasion after TCI state activation command MAC-CE decoding.
· for inter-frequency with gap:
· option 1: After receiving activation command of a known TCI state, UE performs T/F tracking based on the first SSB occasion overlapping with measurement gap after TCI state activation command MAC-CE decoding.
· Option 2: After receiving activation command of a known TCI state, UE performs T/F tracking based on the first SSB occasion after TCI state activation command MAC-CE decoding.
· Reuse legacy known TCI state activation condition in legacy TCI state switching requirements
· Support both known and unknown TCI state in FR1
· FFS: the conditions of unknown TCI state in FR1
· FFS: Discuss whether to consider the case that candidate cell’s SSB or PL-RS is outside active BWP in FR2
· FFS: Discuss whether and how to consider the case that UE cannot finish T/F tracking in one SSB/gap period, i.e., 
· Multiple frequency layers in FR1
· Multiple cells in FR2
· FFS: Discuss whether and how to consider unknown TCI state in FR2
· FFS: whether to consider addition time for PL-RS measurement


(Online) Issue 3-2-1-2: Alternative conditions for Tfirst-RS =0 
From the proponents’ contribution:
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· Proposals
· Option 1 (Ericsson, QC): 
· The target TCI state in cell switch command is activated not more than 160ms ago from the reception of the cell switch command; or 
· The target TCI state in cell switch command is activated before receiving the cell switch command and the SSB associated to target TCI state is available at least once every 160 ms after the TCI state activation command is received
· Replace current wording of L1-RSRP measurement period is not larger than 160 ms in LTM cell switch requirements with “L1-RSRP measurement period is not larger than 160 ms with the assumption of M=1 and TReport =0 in the L1-RSRP measurement period specified in the 9.14 and 9.15.
· Recommended WF
· Need more discussion.
MTK: we are not ok with the 3rd bullet, if periodic reporting is configured.

Agreement:
· The target TCI state in cell switch command is activated not more than 160ms ago from the reception of the cell switch command; or 
· The target TCI state in cell switch command is activated before receiving the cell switch command and the measurement period of the SSB associated to target TCI state is not larger than 160 ms after the TCI state activation command is received
FFS:
· Replace current wording of L1-RSRP measurement period is not larger than 160 ms in LTM cell switch requirements with “L1-RSRP measurement period is not larger than 160 ms with the assumption of M=1 and TReport =0 in the L1-RSRP measurement period specified in the 9.14 and 9.15.


[bookmark: _Hlk150988820][bookmark: _Hlk150988712](Online) Issue 3-2-3-1: Tinterruption of PSCell switch
Interruption on MCG is caused by RF retuning. The interruption on MCG due to PSCell addition is also caused by RF retuning. So the interruption length of PSCell addition can be reused. 
· Proposals
· Option 1 (CTC, MTK): 
· The interruption on MCG due to PSCell cell switch due to LTM is the same as PSCell addition.
· Option 2 (Nokia): 
· RAN4 to discuss why and how long interruption would be needed due to LTM PSCell switch on serving cells in MCG.
· Recommended WF
· Need more discussion.




[bookmark: _Hlk150350593]Issue 3-3-1: known conditions
· Proposals
· Proposal 1 (Nokia): Because based on earlier Rel-18 agreements cell switch delay requirements only apply if target TCI state is known, the UE has to report L1 measurements for the target cell before the cell switch command. Unless RAN4 decides to change the known TCI state condition, there is no need to consider cell switch without L1 report in Rel-18 requirements.
· Proposal 2 (Ericsson): update the known TCI state conditions for LTM cell switch:
	The target joint DL/UL TCI state or separate DL and UL TCI states in the LTM cell switch command are known if the following conditions are met:
Cond. 1 -	The target TCI state in cell switch command is activated not more than 160ms ago from the reception of the cell switch command and SNR of the SSB associated to TCI state ≥ -3dB; or 
Cond. 2 -	The target TCI state in cell switch command is activated and provided with SSB at least every 160 ms after the TCI state activation command is received and SNR of the SSB associated to TCI state ≥ -3dB; or 
Cond. 3 -	During the period from the last transmission of the RS resource used for the L1-RSRP measurement reporting for the target DL/UL TCI state to the completion of LTM cell switch, where the RS resource for L1-RSRP measurement is the RS in target DL/UL TCI state or QCLed to the target DL/UL TCI state
-	LTM cell switch command is received within 1280 ms upon the last transmission of the RS resource for beam reporting or measurement 
-	The UE has sent at least 1 L1-RSRP report for the target DL/UL TCI state before the LTM cell switch command
-	The target DL/UL TCI state remains detectable during the LTM cell switching period
-	The SSB associated with the target DL/UL TCI state remain detectable during the cell switching period
-	SNR of the TCI state ≥ -3dB
Otherwise, the target joint DL/UL TCI state or separate DL and UL TCI state is unknown.



· Recommended WF
· [bookmark: _Hlk150990370]Need more discussion
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