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[bookmark: _Toc116995841]Introduction
In this contribution we discuss the remaining open issues for LTM core part requirements based on the RAN4#110bis way forward [1].
PDCCH ordered RACH
In the last meeting it was left open that when PDCCH order happens outside any of the active BWPs, whether TSSB should be defined as the first SSB or the first SSB overlapping with measurement gap after receiving the PDCCH order:
	Issue 1-1-1-1: The value of additional time for DL synchronization when needed in the delay requirements for PDCCH ordered RACH before cell switch command
<Way Forward>: Further discuss the following option:
· Option 1 (Apple, CATT, MTK): In PDCCH ordered RACH delay, TSSB is:
· TSSB is the time to first SSB transmission after PDCCH-order RACH command is decoded by the UE when SSB is within active BWP
· [bookmark: _Hlk165976762]TSSB is the time to first SSB transmission overlapped with MGL after PDCCH-order RACH command is decoded by the UE when SSB is outside active BWP.
· Option 1a (MTK): in the definition of TSSB, the PDCCH-order decoding time is assumed as 1 slot.
· the time to first SSB transmission after slot n+1, where slot n is the slot that UE receives PDCCH-order RACH command when SSB is within active BWP
· the time to first SSB transmission overlapped with MGL after slot n+1, where slot n is the slot that UE receives PDCCH-order RACH command when SSB is outside active BWP.
· Option 2 (vivo): For the time to wait for the 1st SSB transmission, Tfirst-SSB should be 
· the SSB periodicity of the candidate cell when SSB is within active BWP, or 
· the measurement gap periodicity when SSB is outside active BWP.
· TSSB-proc = 2 ms should be counted in TSSB




Our understanding is that PDCCH order would happen very close to cell switch command, and hence the UE should be able to complete PDCCH ordered RACH as fast as possible. Therefore, the UE should not wait until the next measurement gap if SSB is already available earlier outside gap. Furthermore, as we will discuss later in this contribution, PDCCH order and cell switch command reception would need to happen within the time the target TCI state is active (or at least known), which may be only 160 ms in some conditions, which is why a long delay for PDCCH order would make the complete procedure challenging. Hence, no matter if the candidate cell for which PDCCH order is sent is within or outside the active BWP, the UE should in our view use the first SSB after PDCCH order for fine T/F tracking, no matter if it is overlapping with a measurement gap or not. 
[bookmark: _Toc166514292]In PDCCH ordered RACH delay, TSSB is the time to first SSB overlapping or not overlapping with MG after PDCCH-order RACH command is decoded by the UE both when SSB is within or outside the active BWP.
L1 measurements
Measurement and scheduling restriction of intra-frequency L1-RSRP measurement
	Issue 2-3-1: Measurement and scheduling restriction of intra-frequency L1-RSRP measurement
<Way Forward >: 
· Discuss whether to use “scheduling restriction on symbols overlapping with the SSB symbols to measure” instead of “scheduling restriction on the same or adjacent OFDM symbol as SSB” directly in the related CR.




[bookmark: _Toc166514293]Use “scheduling restriction on symbols overlapping with the SSB symbols to measure”
L1 report for unmeasured candidate cells
	Issue 2-4-3: L1 report for unmeasured candidate cells
<Way Forward >: Further discuss the following options:
· Option 1 (MTK): 
· In L1-RSRP measurement report, for unmeasured candidate cells, UE reports measured quantity value corresponding to any of the invalid codepoints in Table 10.1.6.1-1.
· Option 2 (vivo): 
· In L1-RSRP measurement report, for unmeasured candidate cells, UE reports measured quantity value corresponding to one of the invalid codepoints in Table 10.1.6.1-1, preferably RSRP_0.
· Option 3 (Nokia): 
· RAN4 needs to discuss more in which scenario this case is needed.
· Option 4 (Ericsson, QC):
· In L1-RSRP measurement report, for unmeasured candidate cells, UE reports DIFFRSRP_15 in Table 10.1.6.1-2.



For L1 reporting, differential reporting of the measurement results is used. Hence, Table 10.1.6.1-1 is used for the first reported 7 bit value, and Table 10.1.6.1-2 is used for the other reported 4 bit differential values. Hence, if the existing reporting options are used, if none of the candidate cells were measured, then UE should select “not valid” value for a non-measured cell. If at least one value was measured and at least one of the configured measurements was unmeasured the UE should report DIFFRSRP_15 for the unmeasured cell. 
However, we think it would be the best if RAN4 would confirm with RAN1 what value to report in a case when the UE was not measuring a candidate cell. It is not clear if within LTM the UE is allowed to not report periodically if periodical reporting is configured. Also for unmeasured candidate cells, it should be clear that the measurement report from those parts does not meet the reported measurement accuracy requirements. 
[bookmark: _Toc166514294]RAN4 to send LS to RAN1 
a. [bookmark: _Toc166514295]Question : From RAN1 point of view, is it acceptable for the UE to report invalid values (from table 10.1.6.1-1 of TS 38.133) or value DIFFRSRP_15 (from table 10.1.6.1-2 of TS 38.133) for LTM candidate cells that are not measured by the UE? At least the following should be considered: 
i. [bookmark: _Toc166514296]When none of the candidate cells are measured within the given periodicity, UE reports a 7 bit “Not valid” value. 
ii. [bookmark: _Toc166514297]DIFFRSRP_15 is reported when at least one LTM candidate cell was measured and at least one configured candidate cell was unmeasured. 
iii. [bookmark: _Toc166514298]The reported values for unmeasured cells do not meet any measurement requirements as they are unmeasured. 
We have provided an LS draft in our company contribution R4-2408668 to cover this part.
Response to RAN2 LS R2-2404014
RAN2 sent an LS in R2-2404014 to RAN1 and RAN4, where RAN2 was asking for feedback about whether L1-measurements and reporting are considered as a prerequisite for LTM, and what does per-BC mean for the measurement capabilities.
	RAN2 discussed RAN1 and RAN4 feature lists associated with Rel-18 NR_Mob_enh2.  RAN2 discussed wither the following L1 measurement and reporting features are mandatory to support LTM or whether L3 measurement could be used.
	45-1
	Intra-frequency L1 measurement and reports for L1-L2 Triggered Mobility (LTM) procedure

	45-1a
	Inter-frequency L1 measurement and reports for L1-L2 Triggered Mobility (LTM) procedure



RAN2 made the following agreement:
RAN2 makes no further assumptions whether L3 measurements can be used or not to trigger LTM.  
RAN2 would like to check the following with RAN1 and RAN4:

Question 1 : Are the above intra-frequency and inter-frequency L1 measurement and reporting features (45-1 and 45-1a) prerequisites to support intra-frequency and inter-frequency LTM, respectively?

Question 2: The above features, 45-1 and 45-1a, from RAN1 and related RAN4 features (39-1, 39-2, 39-3-1, 39-3-2, 39-3-3, 39-3-4, 39-3-5, 39-3-6) are defined per BC for both intra-frequency and inter-frequency measurements.  RAN2 would like check with RAN1/4 for which BC (e.g. BC of current serving cells, BC including current serving cells and cell to be measured or something else) these capabilities are to be considered for L1 intra-frequency and inter-frequency LTM measurements?



L3-measurement based LTM
Considering Question 1 in the LS about LTM L1 measurements being mandatory to be supported by the UE, earlier RAN4 has agreed that for cell switch delay requirements to apply, the target cell and TCI state in the cell switch command need to be known. Target cell is known if there was a L1 or L3 report within the last 5 seconds before the cell switch command, which means that for target cell to be known, L1 measurement report is not mandatory. Before RAN4#110bis meeting, target TCI state was considered known only if there was a L1-RSRP report within 1280 ms before the cell switch command. This meant that L1-RSRP reporting before cell switch was necessary for the cell switch delay requirements to apply. However, in RAN4#110bis meeting, it was agreed that the target TCI state may be known also based on TCI state activation command, which means that L1-RSRP report before cell switch command is not mandatory for the target TCI state to be known. Hence, LTM cell switch decision may with the most recent agreements also be based on L3 measurements, and therefore L1 measurements do not need to be considered as a mandatory prerequisite for configuring LTM cell switch from RAN4 requirement point of view for this case.
[bookmark: _Toc166514299]Based on the current RAN4 agreements, LTM cell switch decision does not need to be based on L1-RSRP report, if the target TCI state in the cell switch command is known based on TCI state activation.
What is not discussed by RAN4 is the case without L1 report when TCI state is not activated before the cell switch command. This case would with the currently agreed requirements still require a L1-RSRP report for the target TCI state to be considered known. 
[bookmark: _Toc166514300]Based on current agreements, when TCI state is not activated before cell switch command, L1-RSRP report is needed for the target TCI state to be considered known.
With observations 1 and 2, the response to RAN2 would be that at least in the scenario when TCI state is known based on early TCI state activation, LTM L1 measurement capabilities are not mandatory for RAN4 requirements to apply. The case when TCI state is not activated before the cell switch command is received still requires L1 report. However, we think RAN4 should consider the latter case without L1 report before sending the LS response.
When considering LTM without L1 measurements and reporting, network would make LTM decision based on L3 measurements. Here we think all cases – with and without early TCI state activation – need to be considered for LTM to make sense. We think in both cases cell switch decision does not need to be dependent on L1-RSRP reporting, if the UE has measured and sent a L3-RSRP report for the SSB associated to the target TCI state in the cell switch command. Also in this case the target TCI state can be considered known in our view, and the target TCI state may then be activated during the cell switch by allowing time for fine T/F tracking (Tfirst-RS > 0). This would require small change to the known TCI state condition for cell switch, where the target TCI state can be considered known also if there was a L3-RSRP available before the cell switch.
[bookmark: _Toc166514301]In cell switch delay requirements, the target TCI state is known if the UE has reported L3-RSRP measurements for the SSB associated to the target TCI state before the cell switch command.
The same change can also be applied for known TCI state condition for early TCI state activation.
[bookmark: _Toc166514302]In early TCI state activation delay requirements, the target TCI state is known if the UE has reported L3-RSRP measurements for the SSB associated to the target TCI state before TCI state activation command.
With these changes, we think there is no need to limit LTM to be dependent on L1-RSRP measurements for the cases when TCI state is activated before cell switch or not, and RAN4 may respond to RAN2 that from RAN4 requirement point of view LTM may also be triggered based on L3 report.
[bookmark: _Toc166514303]RAN4 to respond RAN2 that L1 measurements and reporting is not a prerequisite for LTM from RAN4 requirement point of view.
We have provided a draft LS response in R4-2408667 to cover Proposal 6.
Question about definition of per-BC
The second question in the LS was related to the meaning of features 45-1 and 45-1a, from RAN1 and related RAN4 features (39-1, 39-2, 39-3-1, 39-3-2, 39-3-3, 39-3-4, 39-3-5, 39-3-6) being defined per band combination.
	Question 2: The above features, 45-1 and 45-1a, from RAN1 and related RAN4 features (39-1, 39-2, 39-3-1, 39-3-2, 39-3-3, 39-3-4, 39-3-5, 39-3-6) are defined per BC for both intra-frequency and inter-frequency measurements.  RAN2 would like check with RAN1/4 for which BC (e.g. BC of current serving cells, BC including current serving cells and cell to be measured or something else) these capabilities are to be considered for L1 intra-frequency and inter-frequency LTM measurements?



Regarding the question about features 45-1, 45-1a, 39-1, 39-2, 39-3-1, 39-3-2, 39-3-3, 39-3-4, 39-3-5, and 39-3-6, we understand per-BC covers the UE’s current serving cells and candidate cells.
However, we would like to further discuss the agreement to define these capabilities per BC. The capability being defined per BC limits the usability of the feature as the network needs to consider which band combination UE supports when performing cell switch for mobility. There are a number of capabilities already guarding the number of measurements UE can perform, hence we don’t see why such limitation is necessary for measurements. There has been an agreement to already have these capabilities defined per BC but due to the large implementation and signaling overhead we would like to revisit the agreement and change the capabilities per UE. 
[bookmark: _Toc166514304]Due to implementation and signalling overhead, the LTM measurements capabilities are defined per UE instead of per BC agreed in RAN4#110bis. 
Alternatively, another capability can be added which is per UE and optional. More capable UEs may then indicate the support for this capability. 
[bookmark: _Toc166514305]RAN4 to inform RAN2 about changes in UE capabilities from per BC to per UE. 
TCI state activation in LTM
In addition to the discussion in the previous section and related proposals 5 and 6, in this section we discuss other issues related to TCI state activation and indication in LTM.
Conditions for known TCI state and Tfirst-RS = 0
In the last meeting RAN4 discussed the condition for Tfirst-RS = 0 after early TCI state activation, and the known cell condition related to early TCI state activation. The proposals and agreements in the last meeting were as listed below:
	Issue 3-2-1-2: Alternative conditions for Tfirst-RS =0
Ad hoc Agreement
< 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
<Way Forward> Further discuss the following proposal
· 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.



For the known TCI state condition, what was agreed in the RAN4#110bis CR was:
	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:
[-	The target TCI state in the cell switch command is activated not more than TBD ms before the reception of the cell switch command and SNR of the SSB associated to TCI state ≥ -3dB; 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 TBD ms after the TCI state activation command is received and SNR of the SSB associated to TCI state ≥ -3dB; or]
-	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.




Regarding the conditions for Tfirst-SSB = 0 and TCI state being known, we want to first clarify the legacy terminology of known and active TCI state:
1. TCI state is known if the RS associated to the TCI state has been available and UE has sent a L1-RSRP report associated to the TCI state within the last 1280 ms before TCI state activation command, and the RS associated to the TCI state remains detectable during this time.
2. TCI state is active if it is on the active TCI state list. When the TCI state is in the active TCI state list, the UE is expected to have the fine T/F synchronization of the TCI state.
For the case of TCI state being active i.e. the UE having the fine T/F tracking of the TCI state, this goes hand in hand with the condition of Tfirst-RS being zero in the cell switch delay requirement. The difference to legacy is that while in legacy the TCI state is considered active always if it is on the active TCI state list, in LTM the UE is according to RAN4 agreements required to only keep track of the fine T/F synchronization if the SSB associated to the TCI state is available at least every 160 ms, or if the SSB is available with periodicity larger than this, only for the first [160 ms] after TCI state activation. This essentially means that the LTM TCI state may become deactivated after 160 ms even if it is on the active TCI state list. Hence, RAN4 has now introduced another TCI state status being:
3. TCI state is activated but UE does not have fine timing synchronization for the TCI state i.e. in practice the TCI state is deactivated even though it is on the active TCI state list.
[bookmark: _Toc166514306]According to RAN4 agreements, a TCI state in LTM candidate cell active TCI state list becomes deactivated from UE point of view after 160 ms if the SSB associated to the TCI state is not available at least every 160 ms.
Regarding known TCI state conditions, RAN4 agreed that the target TCI state in the cell switch command may be considered known not only based on L1-RSRP report but also based on early TCI state activation. For the “TBD” values in the new highlighted conditions, the original proposal was to use the same 160 ms value as for the Tfirst-RS = 0 condition. 
Using the 160 ms value for active TCI state condition (Tfirst-RS = 0) is somewhat understandable, although very limiting, since this is about fine T/F tracking. When the UE is not expected to have fine T/F tracking done at the time of cell switch command, this just means that UE is allowed to do fine T/F tracking during the cell switch. However, TCI state being known is related to RS (SSB) being available and UE being able to measure it and report the results, which is not the same thing. When the target TCI state in the cell switch command is not known, the cell switch delay requirements stop applying completely. 
[bookmark: _Toc166514307]In LTM, when the TCI state is unknown, cell switch delay requirements do not apply.
One problem with using the 160 ms condition for known TCI state is that there is a mismatch between the condition related to L1-RSRP measurement (reporting) and TCI state activation, if this value is used. In both cases, the UE is expected to measure the target cell before the cell switch command. If TCI state is not active, it is enough that the RS is available and reported every 1280 ms for the TCI state to be known. 
[bookmark: _Toc166514308]If TCI state is not active, it is enough that the associated SSB is available and reported every 1280 ms for the TCI state to be known.
After TCI state activation, the UE is based on RAN4 agreements actually required to measure the candidate cell even more frequently than before TCI state activation, since the UE is not required to measure other candidate cells. Especially taking this agreement into account, we do not see why activating a TCI state without L1 report would make the TCI state unknown already after 160 ms. Furthermore, for the TCI state to remain known, we do not see why the RS should after TCI state activation need to be available every 160 ms, if it is enough that the RS is available every 1280 ms without TCI state activation. Hence, we propose to use the same 1280 ms value for all conditions of TCI state being known.
[bookmark: _Toc166514309]The target TCI state in the LTM cell switch command is known if the TCI state activation command was received not more than 1280 ms before the cell switch command, or if the RS associated to the target TCI state is available at least every 1280 ms after TCI state activation command.
Furthermore, for early TCI state activation to make sense i.e. TCI state remaining active until cell switch, the former agreement means that if SSB is not available at least every 160 ms, which is always the case for FR2, the network has to fit PDCCH ordered RACH and cell switch command within 160 ms after sending TCI state activation MAC-CE, if early RACH is supported by the UE. TCI state activation for a known TCI state itself may already take THARQ + 3 ms + Tfirst-RS + 2 ms, where Tfirst-RS may be up to 160 ms. Furthermore, RAN4 agreed that (at least for FR1), early TCI state activation is also considered for unknown TCI states. Here the activation delay may be even longer. Even further, PDCCH ordered RACH even without TSSB may take tens of milliseconds. Hence, squeezing TCI state activation, PDCCH order and cell switch command within 160 ms may be challenging if even possible. 
[bookmark: _Toc166514310]When SSB associated to active TCI state is available with periodicity larger than 160 ms, TCI state activation delay, PDCCH ordered RACH and cell switch command need to happen within a 160 ms time window for early TCI state activation to make sense, according to current agreements.
Considering the challenges stated above, we propose to extend the time TCI state remains active from the agreed 160 ms as much as possible. We think the minimum should be to increase the time to be [TCI state activation delay + 160 ms] but if a higher value is possible, that would be preferred.
[bookmark: _Toc166165521][bookmark: _Toc166247733][bookmark: _Toc166247788][bookmark: _Toc166248838][bookmark: _Toc166514311]Extend the condition for Tfirst-RS = 0 “the time gap between receiving the LTM candidate cell TCI state activation MAC-CE and the cell switch command is not more than [160 ms]” as much as feasible from the agreed 160 ms, at least to [TCI state activation delay + 160 ms].
Furthermore, the requirement agreed for TSSB for PDCCH ordered RACH delay requirements is:
	UE shall complete the RACH transmission as defined in TS38.213 [3] clause 8.1, in which  and are defined as the following:
-	 is the time for T/F tracking
-	 = 0 if the following conditions are met.
-	The target LTM neighbor cell is on an FR1 carrier whose TCI state associated with SSB indicated in the PDCCH-order is activated and the time gap between receiving the MAC-CE activating the target TCI state and PDCCH order is larger than [TBD], and 
-   L1-RSRP measurement period of candidate cell is not larger than 160ms or
-	The time between receiving the MAC-CE activating the target TCI state and PDCCH order is not larger than 160ms.
-	Otherwise,
FFS:
-	 is the time to first SSB transmission after PDCCH-order RACH command is decoded by the UE when SSB is within active BWP + 2ms.
-	 [ is the time to first SSB transmission overlapping with MGL after PDCCH-order RACH command is decoded by the UE when SSB is outside active BWP + 2ms.]




The principle of Proposal 10 can also be extended to PDCCH ordered RACH delay requirements:
[bookmark: _Toc166514312]Extend the condition for TSSB= 0 in PDCCH ordered RACH delay requirement “The time between receiving the MAC-CE activating the target TCI state and PDCCH order is not larger than 160ms” at least to [TCI state activation delay + 160 ms].
Furthermore, for UE to be able to complete PDCCH ordered RACH procedure, UE has to have fine DL timing at the time of preamble transmission. This would be either due to earlier TCI state activation, or due to UE being allowed TSSB > 0 during PDCCH ordered RACH delay, when TCI state is not considered active. This means that at the time of preamble transmission, the UE would have fine DL timing for the candidate cell SSB that is potentially associated to the target TCI state in the following cell switch command. Hence:
[bookmark: _Toc166514313]The UE needs to have fine T/F synchronization with the target TCI during preamble transmission, and this essentially means that there should be no need for the UE to do fine T/F tracking during cell switch, if it happens within a short time from PDCCH ordered RACH. 

[bookmark: _Toc166513510]In our view this means that Tfirst-RS and TRS-proc should be zero during cell switch if the UE was able to successfully transmit a RACH preamble to the target cell within [TBD] ms before the cell switch command. Furthermore, target TCI state in the cell switch command may also be known if PDCCH order was sent with the SSB associated to the target TCI state within [TBD] ms before the cell switch command. The values for the [TBD]s may follow the same values as the conditions related to TCI state activation.
[bookmark: _Toc166514314]Due to having or acquiring DL timing during PDCCH ordered RACH procedure, Tfirst-RS and TRS-proc = 0 in cell switch delay if UE successfully completed PDCCH ordered RACH preamble transmission within [TCI state activation delay + 160 ms] before the cell switch command, and if the SSB in the PDCCH order is associated to the target TCI state.
[bookmark: _Toc166514315]Target TCI state in cell switch command is known, if UE successfully completed PDCCH ordered RACH preamble transmission within 1280 ms before the cell switch command, and if the SSB in the PDCCH order is associated to the target TCI state.
Early TCI state activation delay
Regarding the requirements for early TCI state activation delay, the following was listed as the way forward in the last meeting:
	Issue 3-2-1-1: Time gap between early TCI state activation command and cell switch command
Ad hoc Agreement
<Agreement>
· Introduce a new clause to define time gap between early TCI state activation and cell switch or PDCCH ordered RACH
· When TCI state is known, if UE receives early TCI state activation command at slot n, UE shall have activated the TCI state in slot n + THARQ + + TOk*(Tfirst-SSB + TSSB-proc) / NR slot length, where TOk=0 if the TCI state is already in previous active TCI state list, otherwise TOk=1.
· for intra-frequency and inter-frequency without gap:
· Tfirst-SSB is the time to first SSB occasion after slot n + THARQ +.
· for inter-frequency with gap:
· Option 1: Tfirst-SSB is the time to the first SSB occasion overlapped with MGL after slot n + THARQ +.
· Option 2: Tfirst-SSB is the time to first SSB occasion after slot n + THARQ +.
· 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



Regarding the delay requirement, RAN2 supports early TCI state activation for multiple candidate cells, but TCI state activation MAC-CE for each candidate cell is separate i.e. with one MAC-CE TCI states can only be activated for one cell. Hence, the delay requirement only needs to consider one or more TCI states to be activated for one cell at a time.
[bookmark: _Toc166514316]Early TCI state activation delay requirements to be defined for one or more TCI states for a single candidate cell, because one MAC-CE activates TCI states only for a single candidate cell.
Regarding the delay requirement for unknown TCI states, for the case of L1 measurement based LTM, we think legacy known TCI state conditions and unknown TCI state activation delay can be reused for FR1 and FR2. 
When L3 measurement based LTM (if agreed to be supported) is considered, the TCI state can be considered known if there was a L3 report for the SSB associated to this TCI state before TCI state activation, as we have proposed earlier in this paper. In this case the unknown TCI state activation delay would include L3 measurement period instead of L1 measurement period.
[bookmark: _Toc166514317]When UE is performing and reporting L1 measurements for LTM candidate cells, unknown TCI state activation delay may follow the legacy requirement.
[bookmark: _Toc166514318]When UE is not performing L1 measurements and LTM decision is based on L3 measurements (if supported), L1-RSRP measurement period in legacy unknown TCI state activation delay can be replaced with L3-RSRP measurement period.
Considering the definition of TOk for the early TCI state activation delay, we continue to propose:
[bookmark: _Toc163482157][bookmark: _Toc166514319]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
The proposal would mean that in the definition of Tfirst-RS and TRS-proc, the definition of TOk is updated in the condition for time gap between TCI state activation and cell switch command to: TOk = 1 if the target TCI state in the candidate cell TCI state activation MAC-CE is not on the LTM candidate cell active TCI state list or serving cell active TCI state list for PDSCH/PDCCH, otherwise TOk = 0.

TRS as QCL source
Whether to include TRS as QCL source in the LTM cell switch requirements has remained FFS until now. In the last meeting the following proposals were captured:
	Issue 3-2-1-3: T/F fine tracking when TRS as QCL source in cell switch delay command
<Way Forward> Further discuss the following options
· Option 1 (MTK): When TRS is configured as Type A QCL source for the indicated TCI state in cell switch command, if early T/F tracking is not activated or SSB based early T/F tracking is activated but L1-RSRP measurement is larger than 160ms, UE will perform SSB based T/F tracking during cell switch delay.
· Option 2 (Nokia): Add TRS as a possible QCL source for T/F tracking in RAN4 delay requirements. 




Based on the latest agreed feature group in RAN1 (FG 45-3, FG 45-3a, FG 45-4, FG 45-4a) UE may support either SSB, TRS or both as QCL source in both cell switch and early TCI activation. Such configuration is also supported by specification TS 38.213. Early TCI activation can be configured only either by using TRS or SSB association, therefore the UE should always know which one to follow. 
[bookmark: _Toc166514320]Early TCI activation can be configured either by using TRS or SSB association, not both, therefore the UE should always know which one to follow.
As defined already, when UE receives early TCI activation with only SSB association, the UE shall perform T/F tracking based on SSB, and no extra time for T/F tracking is needed during the cell switch command (Tfirst-RS = 0 and TRS-proc = 0). When the UE receives an early TCI activation with TRS association, similar to SSB-based requirement, we think the UE is expected to derive T/F tracking based on TRS and no extra time is needed during the cell switch (Tfirst-RS = 0 and TRS-proc = 0).  When TCI is activated at cell switch, same principle applies: the UE uses either SSB or TRS for T/F fine tracking, depending on which one is configured as the QCL source for the target TCI state. Hence, we think it is sufficient to just add TRS as a possible QCL source on top of SSB in the cell switch delay requirement. We have captured this in our companion CR.
[bookmark: _Toc163482156][bookmark: _Toc166514321][bookmark: _Toc163125585][bookmark: _Toc163125586]Add TRS as a possible QCL source for T/F tracking in RAN4 TCI state activation and cell switch delay requirements. 
PL-RS
When a unified TCI state i.e. joint DL/UL TCI state or a pair of separate UL and DL TCI states are activated for an LTM candidate cell either through early candidate cell TCI state activation MAC-CE or at the cell switch command together with TCI state indication, the UE is expected to do the time/frequency tracking for the downlink TCI state. However, it is not agreed when and how the UE shall perform the path loss estimation for the uplink TCI state. This was left as an open issue for the maintenance part.
Considering no online time was given to discuss this issue in the last meeting, we will repeat our proposals from the last meeting contribution in the following.
In the existing unified TCI state switching requirements, when uplink TCI state is activated, the UE is allowed a delay of NM* (Tfirst_target-PL-RS + 4*Ttarget_PL-RS + 2ms) for evaluating the path loss through PL-RS signals, if the target PL-RS is not maintained by the UE. 
In the legacy unified TCI state framework, PL-RS can be either SSB or CSI-RS. For a cell with a different PCI, in the current requirements, PL-RS is always SSB. Because it was agreed earlier to define only SSB-based LTM in Rel-18, as proposed in the last meeting, it makes sense that the PL-RS would also be configured to be an SSB, furthermore, same SSB as configured for L1-RSRP measurement. 
[bookmark: _Toc163482150][bookmark: _Toc166514322]It is reasonable to assume that PL-RS of the TCI state is the SSB that is configured for L1-RSRP measurement for the candidate cell in question.
In our view, the purpose of early candidate cell TCI state activation is that the UE can skip the steps related to TCI state activation (DL synchronization and PL-RS estimation) at cell switch and consequently the cell switch delay can be shorter. Therefore, to avoid the need to perform PL-RS step during cell switch, if TCI state activation is done before the cell switch, the UE should also do path loss estimation at this point. Furthermore, the UE should continue maintaining the PL-RS for the active TCI states. When TCI state activation is done at the cell switch, the UE would logically do path loss estimation during the cell switch. 
[bookmark: _Toc163482151][bookmark: _Toc166514323]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).
The UE will perform L1 measurements and can also be assumed to perform L3 measurements for the cell before TCI state activation or cell switch command, so the UE should have some understanding of the path loss already based on those measurements. Hence, we do not think that there is a need for 5 samples of the configured PL-RS at the time of TCI state activation. Therefore, after receiving the early TCI state activation command or LTM cell switch command with TCI state activation and indication, we think it would be reasonable that the UE uses the same SSB (Tfirst-SSB/Tfirst-RS) for DL fine T/F tracking and PL-RS estimation. Hence, an additional delay due to PL-RS would not be needed in early TCI state activation delay or LTM cell switch due to PL-RS estimation. 
[bookmark: _Toc163482152][bookmark: _Toc166514324]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. 
As proposed above, after early TCI state activation, it is reasonable to assume that the UE shall maintain the PL-RS for the candidate cell for which TCI state is activated. Therefore, if the target TCI state in the cell switch command is on the active TCI state list before the cell switch command, no additional time is needed for PL-RS during the cell switch.
If TCI state activation is done at the cell switch, PL-RS shall be part of the cell switch delay. In this case, similar to early TCI state activation, it can be assumed that the same SSB is configured as PL-RS as is configured for L1-RSRP measurement/as a QCL source for the DL TCI state, so the UE can use the same SSB that is used for DL synchronization (Tfirst-RS) also for PL-RS. Hence, no additional delay is needed for this step.
Based on this discussion, we conclude that no additional delay is needed due to PL-RS estimation during early TCI state activation or cell switch.
[bookmark: _Toc163125576][bookmark: _Toc163221251][bookmark: _Toc163125577][bookmark: _Toc163221252][bookmark: _Toc163482153][bookmark: _Toc166514325]No additional delay due to PL-RS is needed at early TCI state activation or in the cell switch delay.
A remaining question is related to the number of PL-RS the UE shall be able to maintain for the LTM candidate cells for which TCI states are activated. For a serving cell, according to the current specifications, the UE shall be able to keep track of 4 PL-RSs. We think this capability for serving cells should be kept as it is and adding LTM on top of this should not change the serving cell requirement. Hence, on top of the serving cell requirement, the UE should be able to maintain a number of PL-RS for the LTM candidate cells. 
The number of TCI states the UE is capable to have on its LTM candidate cell active TCI state list was agreed as a UE capability in the RAN1 feature list in R1-2312572. 
	· 45-3a	MAC-CE activated joint LTM TCI states
· In case of joint TCI states
· 
· Maximum number of MAC-CE activated joint LTM TCI states per candidate cell = {1, 2, 3, 4, ….15, 16}
· Maximum number of MAC-CE activated joint LTM TCI states across candidate cells and serving cells = {1, 2, 3, 4, 8, 16, 32}
In case of separate DL and UL TCI states
· Maximum number of MAC-CE activated DL TCI states per candidate cell = {1,2,3,4,5,6,7,8}
· Maximum number of MAC-CE activated DL TCI states across all candidate cells and serving cells = {1,2,3,8,16}
· Maximum number of MAC-CE activated UL TCI states per candidate cell = {1,2,3,4,5,6,7,8}
· Maximum number of MAC-CE activated UL TCI states across all candidate cells and serving cells = {1,2,3,8,16}



As a starting point, we think a reasonable expectation would be that the UE is able to maintain PL-RS associated to the cells for which TCI state is activated. However, the numbers agreed by RAN1 are fairly high, so RAN4 should discuss how many PL-RS the UE can be assumed to be able to maintain for LTM candidate cell active TCI states.
[bookmark: _Toc163482154][bookmark: _Toc166514326]The number of PL-RS the UE shall be able to maintain for LTM candidate cells should be added on top of the number of the 4 PL-RS the UE is expected to be able to keep track of for serving cells. RAN4 to discuss the exact number of LTM candidate cell PL-RS that the UE shall be able to maintain.
Interruption to MCG during PSCell switch
In the last meeting the following was proposed regarding interruption to other serving cells during PSCell switch:
	Issue 3-2-3-1: Tinterruption of PSCell switch
<Way Forward> Further discuss the following proposal
· The interruption on MCG due to PSCell switch is the same as PSCell addition.




The intention behind the proposal under issue 3-2-3-1 is that when PSCell is switched, the connection to other serving cells will not be dropped which is the baseline in the case of PCell switch. Hence, the interruption requirement should not be the same as in the PCell switch case. We agree with this view.
For other SCG procedures such as PSCell change or addition, RAN4 has defined interruption requirements in section 8. The proposal in the last meeting was to follow the same interruption requirement as defined for PSCell addition. Before agreeing on the interruption requirement, we would like the proponent companies to clarify what part of the procedure causes the interruption on MCG due to LTM PSCell switch, and during which part of the cell switch the interruption is expected to happen. Moreover, the interruption duration should be discussed, i.e. whether to use the existing PSCell addition interruption duration as proposed in the last meeting or a lower value.
[bookmark: _Toc163482155][bookmark: _Toc166514327]RAN4 to discuss how long interruption would be needed due to LTM PSCell switch on serving cells in MCG, and at which point during cell switch is the interruption expected to happen.
TLTM_RRC-processing
RAN4 agreed the following regarding the early (fast) ASN.1 decoding capability in RAN4#110bis meeting:
	Issue 4-5-1: Capability for early ASN.1 decoding and validity check
< Agreement>
· Update the feature group description of ‘early processing of an LTM candidate cell RRC configuration’ to ‘fast processing of an LTM candidate cell RRC configuration’
· Add the following component(s):
· maxServingAndCandidateCells: max number of serving and candidate cells
· maxLTMCandidateConfig: the maximum number of LTMCandidateConfigs that UE can support fast processing




However, the details how to use the new components of the capability were not agreed. The following proposals were listed in the WF:
	Issue 3-2-4-1: Which cell(s) TLTM-RRC-processing = 0 apply to when candidate cells configured are more than UE capability?
<Way Forward >: Further discuss the following options
· Option 1 (MTK): 
· TLTM_RRC-processing in TS38.133 is zero only applicable to the cells whose TCI state(s) are activated, if early TCI state activation on any candidate cell is triggered.
· TLTM_RRC-processing in TS38.133 is zero only applicable to the latest cell on which PDCCH-order RACH is triggered if NW doesn’t active TCI state of any candidate cell
· Option 2 (Ericsson, QC)
· The ltm-CandidateConfig IEs associated with at least one active TCI state
· The ltm-CandidateConfig IEs associated with previously performed PDCCH-order PRACH.
· If the number of the ltm-CandidateConfig IEs associated with active TCI state and PDCCH-order PRACH transmission is larger than maxLTMCandidateConfig, the ltm-CandidateConfig IEs for fast RRC processing are chosen in reverse chronological order of Candidate Cell TCI States Activation MAC CE and PDCCH-order PRACH, i.e. maxLTMCandidateConfig ltm-CandidateConfig IEs with the most recently activated TCI states and PDCCH-order PRACH transmission.
· The current serving cells and the cells inside the ltm-CandidateConfig, chosen by the above condition, across cell groups (i.e. MCG and SCG) is not larger than maxServingAndCandidteCells
· Option 3 (vivo):
· In R18, TLTM_RRC-processing in TS38.133 is zero only if number of configured candidate cells across all frequency layers (i.e. including both candidate SpCells and SCell) is no more than number of cells UE supports early ASN.1 decoding and validity/compliance check.
· Option 4 (Nokia)
· For the conditions of early ASN.1 decoding capability, RAN4 to clarify the UE behaviour in case TCI activation command or PDCCH order is sent for more cells than UE capability to decode candidate cell configurations.

Issue 3-2-4-3: Condition on time gap between PDCCH-order and cell switch command for TLTM_RRC-processing =0
<Way Forward >: Further discuss the following options
· Option 1 (MTK, Nokia): 
· TLTM-RRC-processing = 0, if UE supports [Early processing of an LTM candidate cell RRC configuration] and has received PDCCH order for the target cell at least 10 ms before the LTM cell switch command.
· Option 2 (Ericsson, QC)
· The time gap from the slot where the UE received the PDCCH triggering the PDCCH-order PRACH transmission to the slot where the UE received the LTM cell switch MAC CE is larger than NT,2+10ms, if the condition of ‘fast RRC processing’ is met by the PDCCH-order PRACH transmission.




In RAN4#110 meeting, three conditions were agreed to cover the case when a UE supporting early ASN.1 decoding capability shall have pre-processed the target cell configuration and hence TLTM-RRC-processing = 0:
· Number of candidate cells does not exceed the UE capability for fast processing.
· TCI state is activated for the candidate cell up at least Tharq+13 ms before the cell switch command and the total number of active TCI states is not more than UE capability for fast processing.
· PDCCH order is sent for the candidate cell [TBD ms] before the cell switch command.
For PDCCH order based early ASN.1 decoding, we think 10 ms after receiving the PDCCH order should be sufficient to complete the early processing.
[bookmark: _Toc163482148][bookmark: _Toc166514328]TLTM-RRC-processing = 0, if UE has received PDCCH order for the target cell at least 10 ms before the LTM cell switch command.
One detail that is left unclear by the requirements is the case when TCI is activated for more candidate cells than the number of candidate cell configurations the UE is capable to process. Logically this limitation would also apply for fast decoding triggered by PDCCH order. The current requirement leaves it unclear how long cell switch delay to expect if, for example, network activates TCI state for two cells and UE capability to decode candidate cell configurations is one. Network will not know which candidate cell configuration the UE decoded in this case. 
In the last meeting it was proposed that the cells for which TCI state activation MAC-CE or PDCCH order was sent the most recently before the cell switch command are the cells for which the UE is expected to have processed the candidate cell configuration before the cell switch command. We think this is the most reasonable approach, so we are supportive for this proposal.
[bookmark: _Toc166514329]When TCI state activation MAC-CE or PDCCH order is sent for more cells than UE capability for fast processing, the cells for which the UE received TCI state activation MAC-CE or PDCCH order the most recently before cell switch command are the ones that are pre-processed.
Furthermore, all the conditions that are agreed need to be updated to cover the two new components of the capability. We have taken this into account in our CR.
TLTM-processing
The following proposal was captured in the WF regarding the value of T_LTM-processing for the role switch scenario:
	Issue 3-2-5-1: Value of TLTM-processing
<Way Forward >: Further discuss the following proposal
· In R18, if target SpCell is current SCell, TLTM-processing is 10 ms for intra-FR and 20ms for inter-FR.




We are supportive for this proposal.
[bookmark: _Toc166514330]In R18, if target SpCell is current SCell, TLTM-processing is 10 ms for intra-FR and 20ms for inter-FR.
If this proposal is acceptable to the group, we think it would be good to define a cell switch delay test case for this scenario.
UE based TA
In the last meeting it was discussed whether to define requirements for UE based TA estimation in Rel-18 or not. The following options were captured in the WF:
	1.2 Sub-topic 1-2 UE based TA measurement
Issue 1-2-1: Whether and how to define timing requirements for UE based TA measurement
<Way Forward >: Further discuss the following options:
· Option 1 (CMCC, vivo): Define timing requirements for UE based TA measurement for LTM.
· Option 1a (CMCC): for UE autonomous TA adjustment for LTM, it is proposed that UE autonomously adjusts the TA based on twice of the DL timing difference if the DL timing difference is≥CP/4, and the UL timing requirements after one-shot autonomous TA adjustment is ±Te (similar as the UE transmit timing requirements for LPHAP defined in TS38.133 7.1.2.4).
· Option 2 (MTK, ZTE): Not to define requirements for UE based TA measurement in R18.
· Option 3 (Nokia): 
· It is ok not to define requirements for UE based TA measurement in R18 but discussions about no interruptions and transmit timing is still needed. If the requirements are to be introduced in rel-18, at least the issues listed in this contribution need to be taken into account (RSes, TA acquisition delay, etc.)
· Any UE based TA measurements shall not cause any impact to the network, for example, interruptions.
· existing transmit timing accuracy requirements shall apply.
· RAN4 should discuss which measurements are expected to be used when performing UE based TA measurements.
· RAN4 need to discuss how long the acquisition of the UE based TA takes after LTM candidate cell configuration, to the point where UE is expected to have estimated the TA.
· RAN4 should discuss requirements for the accuracy of the UE estimated TA.




UE based TA estimation is supported by RAN1 and RAN2 specifications in Rel-18, and the network may configure UE based TA for one or more LTM candidate cells in the LTM candidate cell configuration. RAN1/2 left many of the details of UE based TA estimation up to the UE implementation in Rel-18. Hence, the feature is supported but there are no RAN4 requirements.
As we have discussed in our previous contributions, defining requirements for UE based TA would be good for the feature completion. However, we foresee that the discussion will become very long and complicated, and RAN4 would need to take into account many different aspects, which we have listed in our proposal in the last meeting. Considering RAN4 is already in the third meeting of the maintenance phase of the Further Mobility Enhancements WI, we prefer not to define requirements for UE based TA in Rel-18 time frame, but instead do this in later releases with careful consideration of all the aspects of the feature.
[bookmark: _Toc166514331]Not to define requirements for UE based TA estimation in Rel-18 but leave it for future releases. 
Measurements on deactivated SCells
RAN4 discussed the need to define requirements for measurements on deactivated SCells in the last meeting. The proposals were listed in the WF: 
	Issue 2-1-1: L1-RSRP measurement on intra-f neighbor cell of deactivated SCC
<Way Forward >: Further discuss the following options:
· Option 1 (Apple, MTK): LTM intra-frequency L1-RSRP requirements defined in R18 are not applicable to neighbor cell on deactivated SCC.
· Option 1a (Apple): not define requirements in R18
· Option 1b (Apple): allow similar measurement relaxation as L3 measurement (e.g. following measCycleSCell)
· Option 2 (Ericsson, QC): If network configures cell on deactivate SCell frequency as a LTM candidate cell, UE should measure that cell using LTM L1-RSRP measurement period.




While we understand that RAN2 design allows configuring deactivated SCells as LTM candidates, we do not think that defining the requirements is as straightforward as proposed in the last meeting. Hence, we prefer to postpone this discussion to future releases.
[bookmark: _Toc166165539][bookmark: _Toc166247752][bookmark: _Toc166247807][bookmark: _Toc166248858][bookmark: _Toc166165540][bookmark: _Toc166247753][bookmark: _Toc166247808][bookmark: _Toc166248859][bookmark: _Toc166165541][bookmark: _Toc166247754][bookmark: _Toc166247809][bookmark: _Toc166248860][bookmark: _Toc166514332]In Rel-18, do not define LTM measurement requirements for deactivated SCells.
We have covered the proposals in contribution in our company draft CR R4-2408685.
[bookmark: _Toc116995848]Conclusion
The following observations and proposals were made in this contribution:  
Proposal 1: In PDCCH ordered RACH delay, TSSB is the time to first SSB overlapping or not overlapping with MG after PDCCH-order RACH command is decoded by the UE both when SSB is within or outside the active BWP.
Proposal 2: Use “scheduling restriction on symbols overlapping with the SSB symbols to measure”
Proposal 3: RAN4 to send LS to RAN1
a.	Question : From RAN1 point of view, is it acceptable for the UE to report invalid values (from table 10.1.6.1-1 of TS 38.133) or value DIFFRSRP_15 (from table 10.1.6.1-2 of TS 38.133) for LTM candidate cells that are not measured by the UE? At least the following should be considered:
i.	When none of the candidate cells are measured within the given periodicity, UE reports a 7 bit “Not valid” value.
ii.	DIFFRSRP_15 is reported when at least one LTM candidate cell was measured and at least one configured candidate cell was unmeasured.
iii.	The reported values for unmeasured cells do not meet any measurement requirements as they are unmeasured.
Observation 1: Based on the current RAN4 agreements, LTM cell switch decision does not need to be based on L1-RSRP report, if the target TCI state in the cell switch command is known based on TCI state activation.
Observation 2: Based on current agreements, when TCI state is not activated before cell switch command, L1-RSRP report is needed for the target TCI state to be considered known.
Proposal 4: In cell switch delay requirements, the target TCI state is known if the UE has reported L3-RSRP measurements for the SSB associated to the target TCI state before the cell switch command.
Proposal 5: In early TCI state activation delay requirements, the target TCI state is known if the UE has reported L3-RSRP measurements for the SSB associated to the target TCI state before TCI state activation command.
Proposal 6: RAN4 to respond RAN2 that L1 measurements and reporting is not a prerequisite for LTM from RAN4 requirement point of view.
Proposal 7: Due to implementation and signalling overhead, the LTM measurements capabilities are defined per UE instead of per BC agreed in RAN4#110bis.
Proposal 8: RAN4 to inform RAN2 about changes in UE capabilities from per BC to per UE.
Observation 3: According to RAN4 agreements, a TCI state in LTM candidate cell active TCI state list becomes deactivated from UE point of view after 160 ms if the SSB associated to the TCI state is not available at least every 160 ms.
Observation 4: In LTM, when the TCI state is unknown, cell switch delay requirements do not apply.
Observation 5: If TCI state is not active, it is enough that the associated SSB is available and reported every 1280 ms for the TCI state to be known.
Proposal 9: The target TCI state in the LTM cell switch command is known if the TCI state activation command was received not more than 1280 ms before the cell switch command, or if the RS associated to the target TCI state is available at least every 1280 ms after TCI state activation command.
Observation 6: When SSB associated to active TCI state is available with periodicity larger than 160 ms, TCI state activation delay, PDCCH ordered RACH and cell switch command need to happen within a 160 ms time window for early TCI state activation to make sense, according to current agreements.
Proposal 10: Extend the condition for Tfirst-RS = 0 “the time gap between receiving the LTM candidate cell TCI state activation MAC-CE and the cell switch command is not more than [160 ms]” as much as feasible from the agreed 160 ms, at least to [TCI state activation delay + 160 ms].
Proposal 11: Extend the condition for TSSB= 0 in PDCCH ordered RACH delay requirement “The time between receiving the MAC-CE activating the target TCI state and PDCCH order is not larger than 160ms” at least to [TCI state activation delay + 160 ms].
Observation 7: The UE needs to have fine T/F synchronization with the target TCI during preamble transmission, and this essentially means that there should be no need for the UE to do fine T/F tracking during cell switch, if it happens within a short time from PDCCH ordered RACH.
Proposal 12: Due to having or acquiring DL timing during PDCCH ordered RACH procedure, Tfirst-RS and TRS-proc = 0 in cell switch delay if UE successfully completed PDCCH ordered RACH preamble transmission within [TCI state activation delay + 160 ms] before the cell switch command, and if the SSB in the PDCCH order is associated to the target TCI state.
Proposal 13: Target TCI state in cell switch command is known, if UE successfully completed PDCCH ordered RACH preamble transmission within 1280 ms before the cell switch command, and if the SSB in the PDCCH order is associated to the target TCI state.
Proposal 14: Early TCI state activation delay requirements to be defined for one or more TCI states for a single candidate cell, because one MAC-CE activates TCI states only for a single candidate cell.
Proposal 15: When UE is performing and reporting L1 measurements for LTM candidate cells, unknown TCI state activation delay may follow the legacy requirement.
Proposal 16: When UE is not performing L1 measurements and LTM decision is based on L3 measurements (if supported), L1-RSRP measurement period in legacy unknown TCI state activation delay can be replaced with L3-RSRP measurement period.
Proposal 17: 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
Observation 8: Early TCI activation can be configured either by using TRS or SSB association, not both, therefore the UE should always know which one to follow.
Proposal 18: Add TRS as a possible QCL source for T/F tracking in RAN4 TCI state activation and cell switch delay requirements.
Observation 9: It is reasonable to assume that PL-RS of the TCI state is the SSB that is configured for L1-RSRP measurement for the candidate cell in question.
Proposal 19: 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).
Proposal 20: 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.
Proposal 21: No additional delay due to PL-RS is needed at early TCI state activation or in the cell switch delay.
Proposal 22: The number of PL-RS the UE shall be able to maintain for LTM candidate cells should be added on top of the number of the 4 PL-RS the UE is expected to be able to keep track of for serving cells. RAN4 to discuss the exact number of LTM candidate cell PL-RS that the UE shall be able to maintain.
Proposal 23: RAN4 to discuss how long interruption would be needed due to LTM PSCell switch on serving cells in MCG, and at which point during cell switch is the interruption expected to happen.
Proposal 24: TLTM-RRC-processing = 0, if UE has received PDCCH order for the target cell at least 10 ms before the LTM cell switch command.
Proposal 25: When TCI state activation MAC-CE or PDCCH order is sent for more cells than UE capability for fast processing, the cells for which the UE received TCI state activation MAC-CE or PDCCH order the most recently before cell switch command are the ones that are pre-processed.
Proposal 26: In R18, if target SpCell is current SCell, TLTM-processing is 10 ms for intra-FR and 20ms for inter-FR.
Proposal 27: Not to define requirements for UE based TA estimation in Rel-18 but leave it for future releases.
Proposal 28: In Rel-18, do not define LTM measurement requirements for deactivated SCells.
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