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1. Introduction
Core requirements maintenance for LTM have been discussed widely in the previous RAN4 meeting. The latest agreement can be found in the approved WF [1]. There are still some remaining issues that need to be addressed. In this contribution, we provide further discussion on the open issues.
2. Discussion
2.1 [bookmark: _Hlk148036677]Topic #1: LTM - General aspects and scenarios
Issue 1-1-1-2: The value of additional time for DL synchronization when needed in the delay requirements for PDCCH ordered RACH before cell switch command
	Agreement in RAN4#109
· For FR2, one Tssb delay is always assumed before UE transmit PDCCH-ordered RACH.
· For FR1, when TCI state associated the PDCCH-order RACH has not been activated,
· one Tssb delay is always assumed before UE transmit PDCCH-ordered RACH.
· For FR1, when TCI state associated the PDCCH-order RACH is activated,
· If L1-RSRP measurement delay is less than or equal to 160ms, Tssb is not needed. UE is required to meet the UL Tx timing accuracy requirements
· If L1-RSRP measurement delay is more than 160ms, UE is allowed to transmit PDCCH-ordered RACH with or without one Tssb delay. No UE UL Tx timing accuracy requirement will be defined.



<Way Forward> FFS
· 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
· 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.
· Further discuss the wording in the corresponding CR
We support the recommended WF. RAN4 already agreed that TSSB is needed in some scenarios. If target cell is on a different carrier outside active BWP, L1 RSRP measurement and T/F fine tracking need to be done in measurement gap. If we don’t have this assumption (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), UE may need to perform T/F fine tracking using some autonomous gap so that UE can finish it at the first SSB transmission (not overlapping with MG), which may result in unexpected interruption.
[bookmark: _Ref163291081]Proposal 1: In PDCCH ordered RACH delay, 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. Otherwise, UE may need to perform T/F fine tracking using some autonomous gap, which would result in unexpected interruption.

Issue 1-1-3-1: How to handle  and that are not captured both in RAN4 and RAN1
· Option 1: Send RAN1 LS to ask them to capture in RAN1 spec
· Option 2: explicitly specify ,  and  in TS38.133.
Online Agreement
< Agreement>
· RAN4 to discuss the CR based on option 2. If RAN4 cannot reach an agreeable version of CR, send LS to RAN1. 
For information, the latest delay defined in TS38.213 is as following:
	If a random access procedure is initiated by a PDCCH order, the UE, if requested by higher layers, transmits a PRACH in the selected PRACH occasion, as described in [11, TS 38.321], for which a time between the last symbol of the PDCCH order reception and the first symbol of the PRACH transmission is larger than or equal to  msec, where 
-	 is a time duration of  symbols corresponding to a PUSCH preparation time for UE processing capability 1 [6, TS 38.214] assuming  corresponds to the smallest SCS configuration between the SCS configuration of the PDCCH order and the SCS configuration of the corresponding PRACH transmission 
-	 if the active UL BWP does not change, or if a cell indicator field in the PDCCH order indicates a non-serving cell [5, TS 38.212], and  is defined in [10, TS 38.133] otherwise 
-	 msec for FR1 and  msec for FR2
-	 is a switching gap duration as defined in [6, TS 38.214] 
-	 if a cell indicator field in the PDCCH order indicates a serving cell or if cell indicator field is not present, and  is defined in [10, TS 38.133] otherwise
-	 if a cell indicator field in the PDCCH order indicates a serving cell or if cell indicator field is not present, and  is defined in [10, TS 38.133] otherwise



Note that in RAN1 spec they simply refer to RAN4 spec for values of  and . However, currently they are not defined in TS38.133 yet.
[bookmark: _Ref163291069]Observation 1: in RAN1 PDCCH ordered based RACH delay requirements,  and are referred to TS38.133. However, they haven’t been specified in TS38.133 yet.
[bookmark: _Ref163291082]Proposal 2: explicitly specify  and  in TS38.133. 

2.2 Topic #2: LTM - L1-RSRP (Baseline) measurement requirements
Issue 2-1-2: L1-RSRP measurement period of intra-f neighbor cell of deactivated SCC 
<Way Forward> Further discuss the following option
· Option 1(Huawei): If network configures a LTM candidate cell which is one neighbor cell on the deactivated SCC, LTM L1-RSRP measurement period is to be applied to the cell.
Simply applying L1-RSRP measurement period when SCell is deactivated is not preferred. It would jeopardize power saving gain in legacy L3 RRM measurement on deactivated SCC. Because in legacy when SCC becomes deactivated, UE can relax the L3 measurement (folliwng measCycleSCell configured by NW). If we simply apply LTM L1-RSRP measurement here, UE would lose the chance of power saving since UE needs to wait up more frequently for L1-RSRP measurement. 
[bookmark: _Ref163291071]Observation 2: applying existing LTM L1-RSRP measurement period to deactivated SCC would result in misalignment between L1 and L3 measurement, which is unexpected at least in FR1. Thereby, power saving of legacy L3 measurement (following measCycleSCell) would be significantly jeopardized.
To address this, we are fine with either not defining requirement for this case in R18, or allowing a similar level of relaxed measurement as L3 measurement, e.g. reuse measCycleSCell or even introduce a new one dedicated for L1 measurement.
[bookmark: _Ref163291084]Proposal 3: for L1-RSRP measurement on intra-frequency neighbor cell of deactivated SCC:
· Option 1: not define requirements in R18
· Option 2: allow similar measurement relaxation as L3 measurement (e.g. following measCycleSCell)

Another issue we would like to discuss is about misalignment between intra-frequency neighbor cell measurement and serving cell measurement in FR1. As can be observed in Table 9.14.5.1-2, for UE supporting RTD>CP, there is a scaling factor NLayer. But in serving cell measurement there is no such scaling factor as can be seen in Table 9.5.4.1-5. From physical layer point of view, measuring SSB from serving cell or neighbour cell are quite similar. Having similar design would be beneficial to UE implementation.
Table 9.14.5.1-2: Intra-frequency L1-RSRP measurement period TL1-RSRP_Measurement_Period_SSB_intra in FR1 for UE capable of [capability of measurement with RTD>CP]
	Configuration
	TL1-RSRP_Measurement_Period_SSB_intra (ms) 

	non-DRX
	max(TReport, ceil(M*P)*TSSB_NBC*NLayer)

	DRX cycle ≤ 320ms
	max(TReport, ceil(K *M*P)*max(TDRX,TSSB_NBC) *NLayer)

	DRX cycle > 320ms
	ceil(M*P)*TDRX*NLayer

	Note 1:	TSSB_NBC is the periodicity of the neighbor cell SSB-Index configured for intra-frequency L1-RSRP measurement. TDRX is the DRX cycle length. TReport is configured periodicity for reporting.  [NLayer = the number of intra-frequency layers configured for L1-RSRP measurement with [LTM-CSI-ResourceConfig-r18] + the number of inter-frequency layers without measurement gaps which are configured for L1-RSRP measurement with [LTM-CSI-ResourceConfig-r18]].
Note 2:	K = 1.5.



Table 9.5.4.1-5: Measurement period TL1-RSRP_Measurement_Period_SSB in FR1 for UE capable of [capability of measurement with RTD>CP]
	Configuration
	TL1-RSRP_Measurement_Period_SSB_intra (ms) 

	non-DRX
	max(TReport, ceil(M*P)*TSSB)

	DRX cycle ≤ 320ms
	max(TReport, ceil(K *M*P)*max(TDRX,TSSB)

	DRX cycle > 320ms
	ceil(M*P)*TDRX

	Note 1:	TSSB = ssb-periodicityServingCell is the periodicity of the SSB-Index configured for L1-RSRP measurement. TDRX is the DRX cycle length. TReport is configured periodicity for reporting.
Note 2:	K = 1.5.



[bookmark: _Ref163291072]Observation 3: for UE supporting RTD>CP, UE can perform L1-RSRP measurement on serving cell and neighbour cell simultaneously. Thereby, same measurement period requirements are excepted.
[bookmark: _Ref163291074]Observation 4: there is a scaling factor NLayer in neighbour L1-RSRP measurement requirement but not in serving cell measurement requirement for UE capable of RTD>CP.
[bookmark: _Ref163291086]Proposal 4: introduce NLayer in serving cell L1 RSRP measurement requirement and clarify that it is for UE capable of RTD>CP configured with L1 RSRP measurement on neighbour cell.

One last thing is about RAN2 LS [2] on n-TimingAdvanceOffset:
	RAN2 has added n-TimingAdvanceOffset in EarlyUL-SyncConfig in TS 38.331 v18.0.0 as an optional field. However, the current field description does not specify the UE behaviour when n-TimingAdvanceOffset is absent. RAN2 understands that if the field is absent, the UE applies the value according to the duplex mode and frequency range of this candidate cell as specified in TS 38.133, table 7.1.2-2, which is similar with the description for n-TimingAdvanceOffset in ServingCellConfigCommon. In addition, the UE is able to determine the duplex mode and frequency range of a candidate cell by frequencyInfoUL-r18 configured in EarlyUL-SyncConfig-r18.

RAN2 would like to request RAN4 to confirm whether the above understanding is correct. If it is correct, RAN2 further request RAN4 to check whether the description for table 7.1.2-2 in TS 38.133 needs to be updated.


In general RAN2’s understanding is fine. However, duplex mode and frequency range info are not enough for UE to determine n-TimingAdvanceOffset. RAN4 related requirements are duplicated here for information.
[image: ]
As can be seen, besides duplex mode and frequency range info, NTA offset also depends on whether there is coexistence, which may be unknown at UE. Therefore, if network doesn’t provide n-TimingAdvanceOffset, UE would simply assume NTA offset = 25600 for FR1 band by default, regardless of duplex mode.
[bookmark: _Ref163291684]Observation 5: NTA offset also depends on whether there is coexistence, which may be unknown at UE.
[bookmark: _Ref163291678]Proposal 5: reply RAN2 that if n-TimingAdvanceOffset is not provided, UE would simply assume NTA offset = 25600 for FR1 band by default regardless of duplex mode, as captured in the Note 1 in Table 7.1.2-2.
3. Conclusion
In this contribution, we provide further discussion on core part maintenance of LTM. After discussion, the following conclusions are provided:
Proposal 1: In PDCCH ordered RACH delay, 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. Otherwise, UE may need to perform T/F fine tracking using some autonomous gap, which would result in unexpected interruption.
Observation 1: in RAN1 PDCCH ordered based RACH delay requirements,  and are referred to TS38.133. However, they haven’t been specified in TS38.133 yet.
Proposal 2: explicitly specify  and  in TS38.133.
Observation 2: applying existing LTM L1-RSRP measurement period to deactivated SCC would result in misalignment between L1 and L3 measurement, which is unexpected at least in FR1. Thereby, power saving of legacy L3 measurement (following measCycleSCell) would be significantly jeopardized.
Proposal 3: for L1-RSRP measurement on intra-frequency neighbor cell of deactivated SCC:
· Option 1: not define requirements in R18
· Option 2: allow similar measurement relaxation as L3 measurement (e.g. following measCycleSCell)
Observation 3: for UE supporting RTD>CP, UE can perform L1-RSRP measurement on serving cell and neighbour cell simultaneously. Thereby, same measurement period requirements are excepted.
Observation 4: there is a scaling factor NLayer in neighbour L1-RSRP measurement requirement but not in serving cell measurement requirement for UE capable of RTD>CP.
Proposal 4: introduce NLayer in serving cell L1 RSRP measurement requirement and clarify that it is for UE capable of RTD>CP configured with L1 RSRP measurement on neighbour cell.
Observation 5: NTA offset also depends on whether there is coexistence, which may be unknown at UE.
Proposal 5: reply RAN2 that if n-TimingAdvanceOffset is not provided, UE would simply assume NTA offset = 25600 for FR1 band by default regardless of duplex mode, as captured in the Note 1 in Table 7.1.2-2.

4. References
[1] R4-2403385, WF on NR mobility enhancements (part 1), MediaTek Inc.
[2] R2-2401958, Reply LS on n-TimingAdvanceOffset for PDCCH order RACH, RAN2
[3] R4-2321621, WF on NR mobility enhancements (part 1), MediaTek Inc.
[4] R1-2312572, Updated RAN1 UE features list for Rel-18 NR after RAN1#115, RAN1
[5] R1-2312574, LS on Rel-18 RAN1 UE features list for NR after RAN1#115, RAN1
[6] R4-2317330, WF on NR mobility enhancements (part 1), MediaTek Inc.
[7] R1-2310694, LS on Rel-18 higher-layers parameter list, RAN1
[8] R4-2314453, WF on NR mobility enhancements (part 1), MediaTek Inc.
[9] R4-2314454, Reply LS on PDCCH order RACH on neighbour cell, CATT
[10] R4-2306395, WF on NR Mobility Enhancements RRM requirements (part 1), MediaTek Inc.
[11] R4-2303175, WF on NR Mobility Enhancements RRM requirements (part 1), MediaTek Inc.
[12] R4-2220403, WF on L1/L2 inter-cell mobility, MediaTek Inc.
image1.png
Table 7.1.2-2: The Value of Ny, .

Frequency range and band of cell used for uplink
transmission

Noa ofteer (Unit: Tc)

FR1 FDD or TDD band with neither E-UTRA-NR nor
NB-loT-NR coexistence case

25600 (Note 1)

FR1 FDD band with E-UTRA-NR and/or NB-loT-NR
coexistence case

0 (Note 1)

FR1 TDD band with E-UTRA-NR and/or NB-loT-NR
coexistence case

39936 (Note 1)

FR2

13792

Note 1:  The UE identifies Ny o based on the information n-
TimingAdvanceOffset as specified in TS 38.331 [2]. If UE is not provided
with the information n-TimingAdvanceOffset, the default value of N, e
is set as 25600 for FR1 band. In case of multiple UL carriers in the same

TAG, UE expects that the same value of n-TimingAdvanceOffset is
provided for all the UL carriers according to clause 4.2 in TS 38.213 [3] and

the value 39936 of N4 e Can also be provided for a FDD serving cell.

Note 2:  Void





