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1. Introduction
This document presents the summary of email discussion [114-R18-UE_features-02] during RAN1 #114. According to the Chairman’s Notes:
	[114-R18-UE_features-02] Email discussion on UE features for MIMO, positioning, NCR, NR-NTN, IoT-NTN, BWP without restriction, NW energy saving, mobility enhancement – Ralf (AT&T)
· To be used for sharing updates on online/offline schedule, details on what is to be discussed in online/offline sessions, tdoc number of the moderator summary for online session, etc


The following was discussed and/or agreed during RAN1 #114 within the scope of [114-R18-UE_features-02]. All proposals are based on the latest RAN1 UE features list for Rel-18 in [1].
1. Summary of Contributions Submitted to RAN1 #114
The following is the moderator’s summary of contributions submitted to RAN1 #114 in this agenda item.

	Company
	Summary

	Huawei/HiSilicon [2]
	Scenarios and Use Cases
It was agreed in RAN1#110bis [1] and RAN1#111 [2] that L1 intra-frequency and inter-frequency measurement based on SSB are supported. 

Agreement (RAN1#110bis)
For Rel-18 L1/L2 mobility,
· SSB is supported for L1 intra-frequency measurement
· SSB is supported for L1 inter-frequency measurement if inter-frequency L1 measurements are supported

Agreement (RAN1#111)
For Rel-18 LTM, L1 inter-frequency measurement is supported from RAN1 point of view.

According to the agreements in RAN1 and RAN4, Rel-18 LTM support both synchronous and asynchronous L1-RSRP measurement based on SSB in both intra and inter frequency case. In our view, the intra frequency synchronous L1-RSRP measurement should be the basic feature group.  Intra-frequency asynchronous measurement, inter-frequency asynchronous measurement and inter-frequency synchronous measurement can be optional FGs, depending on different UE implementation complexity.

With above analysis, we propose the following:
Proposal 2-1: the following FGs should be added for Rel-18 LTM,
· FGX-1: Support of synchronous and intra-frequency LTM, per band, optional with capability signalling. This FG is a part of basic operation for LTM.
· FGX-2: Support of asynchronous and intra-frequency LTM, per BC, optional with capability signalling.
· FGX-3: Support of synchronous and inter-frequency LTM, per BC, optional with capability signalling.
· FGX-4: Support of asynchronous and inter-frequency LTM, per BC, optional with capability signalling.

Configured candidate cells for LTM
In the component 2 and component 3 in FG23-4 for Rel-17 ICBM/inter-cell mTRP, UE reports the maximum number of configured additional PCIs per CC (X1) when each configuration of SSB time domain positions and periodicity of the additional PCIs is the same as SSB time domain positions and periodicity of the serving cell PCI(i.e. Case 1) and the maximum number of configured additional PCIs per CC (X2) when the configurations of SSB time domain positions and periodicity of the additional PCIs is not according to Case 1 (i.e. Case 2). Considering UE implementation complexity, the similar capability report should also be introduced for LTM UE feature.  

Proposal 2-2: A new FG and the corresponding components as follow should be added for Rel-18 LTM,
· FGX-5: Maximum number of configured candidate cells for L1-RSRP measurement, per BC, FGX-1, FGX-2, FGX-3 and FGX-4 as prerequisite
· Component-1: The maximum number of configured candidate cells is X1 when time domain positions and periodicity of configured SSBs in the candidate cells are the same as time domain positions and periodicity of the serving cell SSBs in a band combination;
· Component-2: The maximum number of configured candidate cells is X2 when time domain positions and periodicity of configured SSBs in the candidate cells are different with time domain positions and periodicity of the serving cell SSBs in a band combination;

Measurement resources for LTM
In inter -frequency L1-RSRP measurement case, the number of frequency layers decides UE complexity. Furthermore, the number of SSBs in the candidate cells for L1 beam measurement also determines the memory consumption and computing complexity at UE. Thus, we propose to let UE report the maximum number of frequency layers and maximum number SSB resources frequency values with following components when UE support inter frequency measurement for candidate cell. 
Proposal 2-3: A new FG and the corresponding components as follow should be added for Rel-18 LTM,
· FGX-6: Measurement resources for LTM, per BC, FGX-1, FGX-2, FGX-3 and FGX-4 as prerequisite
· Component 1: The max number of frequency layers configured to measure L1-RSRP across all candidate cells in a band combination (not applicable for intra-frequency measurement)
· Component 2: The max number of SSB resources configured to measure L1-RSRP within a slot across all the candidate cells 
· Component 3: The max number of SSB resources configured to measure L1-RSRP across all the candidate cells
· Note: the above component 2/3 are also counted in FG16-1g/16-1g-1
· 
In addition, to mitigate UE complexity increase from L1 measurement on top of L3 mobility measurement, it would be beneficial to allow UE to report whether measurement on SSBs with PCIs that are not included in L3 mobility measurement is supported. We propose the following: 
Proposal 2-4: A new FG should be supported for Rel-18 mobility enhancements UE features,
· FGX-7: Support on that SSB(s) of candidate cells with PCIs not configured for L3 mobility measurement, per BC

It was agreed in RAN1#112bis  [3] that the number of reported cells and beams in a band is reported as UE capability.

Agreement (RAN1#112bis)
For the beam selection for SSB based L1-RSRP measurement report,
· Beam selection is performed across the L cells from configured (or activated, if introduced) cells, i.e. M beams for each of the L cells 
· FFS: How to select the L cells and M beams per cells is up to UE
· M x L beams are reported in a single report instance
· Max values of M and L are based on UE capability, and at least M x L=4 is supported as a UE capability, other UE capabilities are FFS 
· FFS if UE is allowed to report less than M x L beams 
· The values of M and L are configured to the UE in the reporting configuration 
· FFS: The following configurability is introduced in the report configuration
· 1) Whether serving cell is always selected in the L cell selection performed by the UE, and applicable when a UE is configured with L>=2
· 2) at least one of the inter-frequency cells is always selected in the L cell selection performed by the UE, and applicable when a UE is configured with L>=2 and at least one cell in inter-frequency
We propose the following: 
Proposal 2-5: the following FGs and components should be supported for Rel-18 mobility enhancements UE features,
· FGX-8: Support of up to M*L SSBRI-RSRP pairs in one report  instance, per BC
· FGX-9: Maximum number of Cell(s) and beam(s) in a report for LTM, per BC, FGX-8 as prerequisite
· Component 1: Support of up to L cells in one report instance in a band combination
· Component 2: Support of up to M beams for each of the L cells in one report instance in a band combination

TCI state configuration/activation
It is agreed that TCI indication for candidate cells in Rel-18 LTM is based on Rel-17 unified TCI framework. In addition, it has also been agreed that TCI state of candidate cells can be activated before the reception of beam indication in the cell switch command. In order to reduce memory consumption and computing complexity for Time/frequency and beam tracking at UE, the number of candidate cells where TCI states can be configured and activated and the total number of configured and activated TCI states for candidate cells should be limited. In addition, as UE processing resources are shared by TCI activation for serving cells and candidate cells, the number of configured and activated TCI states for LTM candidate cells should be counted into the total number of activated Rel-17 unified TCI states. Similar as Rel-17 ICBM, separate UE capability report of unified TCI with joint DL/UL TCI and separate DL/UL TCI should be supported

With above analysis, we propose the following two FGs:
Proposal 2-6: add the following FGs for beam indication in Rel-18 LTM,
· FGX-10: Unified TCI with joint DL/UL TCI update for LTM, per BC, FG23-1-1 as prerequisite, with following components
· Component 1: Support of joint DL/UL TCI update for candidate cells and TCI state indication in cell switch command
· Component 2: The maximum number of configured TCI states across all candidate cells and serving cells
· Note: The component 2 is also counted in FG23-1-1

· FGX-10a: Unified TCI with joint DL/UL TCI update for LTM with more than one MAC-CE activated joint TCI state, per BC, FG23-1-1 and FGX-10 as prerequisite, with following components
· Component 1: Support of joint DL/UL TCI activation for candidate cells with MAC CE before cell switch 
· Component 2: The maximum number of MAC-CE activated joint TCI states across all candidate cells and serving cells
· Component 3: The maximum number of MAC-CE activated joint TCI states per candidate cell
· Note: the component 2,3 are also counted in FG23-1-1 and 23-1-1b

· FGX-11: Unified TCI with separate DL/UL TCI update for LTM, per BC, FG23-10-1 as prerequisite, with following components 
·  Component 1: Support of separate DL/UL TCI update for candidate cells and TCI state indication in cell switch command
· Component 2: The maximum number of configured DL TCI states across all candidate cells and serving cells
· Component 3: The maximum number of configured UL TCI states across all candidate cells and serving cells
· Note: The component 2 and component 3 are also counted in FG23-10-1

· FGX-11a: Unified TCI with separate DL/UL TCI update for LTM with more than one MAC-CE activated sperate TCI state, per BC, FG23-10-1 and FGX-11 as prerequisite, with following components
· Component 1: Support of separate DL/UL TCI activation for candidate cells with MAC CE before cell switch 
· Component 2: The maximum number of MAC-CE activated DL TCI states across all candidate cells and serving cells
· Component 3: The maximum number of MAC-CE activated DL TCI states per candidate cell
· Component 4: The maximum number of MAC-CE activated UL TCI states across all candidate cells and serving cells
· Component 5: The maximum number of MAC-CE activated UL TCI states per candidate cell 
· Note: The component 2, 4 are also counted in FG23-10-1 and 23-10-1m.  The component 3,5 are also counted in FG23-10-1b and 23-10-1m

For early RACH acquisition before cell switch, three mechanisms had been agreed, i.e. PDCCH-ordered PRACH for candidate cell, LTE-like RACH-less scheme and UE based TA acquisition. For both PDCCH ordered PRACH scheme and LTE-like RACH-less scheme, the TA of target cell are indicated DU in cell switch command. The capability to apply TA of target cell indicated in CSC can be shared. Thus, we propose the following 3 FGs for TA management in Rel-18 LTM.
Proposal 3-1: the following FGs and components should be added for Rel-18 LTM,
· FGX-12: PDCCH-ordered PRACH in candidate cells before cell switch, per BC, FGX-12 as prerequisite
· Component 1: Support transmit PRACH in candidate cell according to PDCCH-order  before cell switch
· Component 2: The maximum number of candidate cells a UE can be configured to transmit PRACH 
· Component 3: the maximum number of candidate cells a UE can be triggered to transmit PRACH. 
· FGX-13: TA acquisition from before cell switch command, per BC
· Component 1: Support reception of target cell TA from cell switch command. 
· Component 2: Support reception of target cell TA from cell switch command, indicating TA= {0, keeping the same value as source cell} 

· FGX-14: UE-based TA acquisition, per BC
· [bookmark: _Ref82276554][bookmark: _Ref70263630][bookmark: OLE_LINK18][bookmark: _Ref129681832]Component 1:  support UE derives TA based on Rx timing difference between current serving cell and candidate cell as well as TA value for the current serving cell

	 XX. NR_LTM
	FGX-1
	Synchronous LTM for intra-frequency case

	1. Support of synchronous and intra-frequency LTM

	
	
	
	
	Per band
	
	
	
	
	Optional with capability signalling.
This FG is a part of basic operation for LTM.

	
	FGX-2
	Asynchronous LTM for intra-frequency case

	1. Support of asynchronous and intra-frequency LTM
	
	
	
	
	Per BC
	
	
	
	
	Optional with capability signalling

	
	FGX-3
	Synchronous LTM for inter-frequency case

	1. Support of synchronous  and inter-frequency LTM

	
	
	
	
	Per BC
	
	
	
	
	Optional with capability signalling

	
	FGX-4
	Asynchronous LTM for inter-frequency case

	1. Support of asynchronous  and inter-frequency LTM

	
	
	
	
	Per BC
	
	
	
	
	Optional with capability signalling

	
	FGX-5
	Configured candidate cells for L1-RSRP measurement for LTM
	1. The maximum number of configured candidate cells is X1 when time domain positions and periodicity of configured SSBs in the candidate cells are the same as time domain positions and periodicity of the serving cell SSBs
2. The maximum number of configured candidate cells is X2 when time domain positions and periodicity of configured SSBs in the candidate cells are different with time domain positions and periodicity of the serving cell SSBs

	
	
	
	
	Per BC
	
	
	
	Component-1:
candidate values {FFS}

Component-2:
candidate values {FFS}

	Optional with capability signalling

	
	FGX-6
	Measurement resources for LTM 
	
1. The max number of  frequency layers configured to measure L1-RSRP for inter-frequency case

2.  The max number of SSB resources configured to measure L1-RSRP within a slot across all the candidate cells and serving cells 

3. The max number of SSB resources configured to measure L1-RSRP across all the candidate cells and serving cells 

	[FGX-1, FGX-2, FGX-3, FGX-4]

	
	
	
	Per BC
	
	
	
	
Component-1:
candidate values {FFS}

Component-2:
candidate values {FFS }

Component-3:
candidate values {FFS }

Note1: The component 1 is not applicable for intra-frequency measurement.
Note2: The component 2/3 are also counted in FG16-1g/16-1g-1
	Optional with capability signalling

	
	FGX-7
	SSB based L1 measurement
Without SSB based L3 measurement



	1. Support on that SSB(s) of candidate cells with PCIs not configured for L3 mobility measurement 
	
	
	
	
	Per BC
	
	
	
	Component-1: {Support, Not support}

	Optional with capability signalling

	
	FGX-8
	L1 beam report for LTM
	1. Support of up to M*L SSBRI-RSRP pairs in one report  instance

	
	
	
	
	Per BC
	
	
	
	Component-1:
candidate values {FFS}

	Optional with capability signalling

	
	FGX-9
	Cell(s) and beam(s) in a report for LTM
	1. Support of up to L cells in one report instance
2. Support of up to M beams for each of the L cells in one report instance

	
	
	
	
	Per BC
	
	
	
	Component-1:
candidate values {FFS}

Component-2:
candidate values {FFS}
Note: The value of M&L should be smaller or equal to that in FGX-8.
	Optional with capability signalling

	
	FGX-10
	Unified TCI with joint DL/UL TCI update for LTM
	1. Support of joint DL/UL TCI update for candidate cells and TCI state indication in cell switch command
2. The maximum number of configured TCI states across all candidate cells and serving cells

	FG-23-1-1
	
	
	
	Per BC
	
	
	
	Component-2:
candidate values {FFS}


Note: The component 2 is also counted in FG23-1-1


	Optional with capability signalling

	
	FGX-10a
	Unified TCI with joint DL/UL TCI update for LTM with more than one MAC-CE activated joint TCI state

	1. Support of joint DL/UL TCI activation for candidate cells with MAC CE before cell switch 
2. The maximum number of MAC-CE activated joint TCI states across all candidate cells and serving cells
3. The maximum number of MAC-CE activated joint TCI states per candidate cell 

	
	
	
	
	Per BC
	
	
	
	Component-2:
candidate values {FFS}

Component-3:
candidate values {FFS}

Note: The component 2,3 are also counted in FG23-1-1 and 23-1-1b

	Optional with capability signalling

	
	FGX-11
	Unified TCI with separate DL/UL TCI update for LTM

	1. Support of separate DL/UL TCI update for candidate cells and TCI state indication in cell switch command
2. The maximum number of configured DL TCI states across all candidate cells and serving cells
3. The maximum number of configured UL TCI states across all candidate cells



	
	
	
	
	Per BC
	
	
	
	Component-2:
candidate values {FFS}

Component-3:
candidate values {FFS}

Note: The component 2 and component 3 are also counted in FG23-10-1

	Optional with capability signalling

	
	FGX-11a


	Unified TCI with separate DL/UL TCI update for LTM with more than one MAC-CE activated sperate TCI state

	1. Support of separate DL/UL TCI activation for candidate cells with MAC CE before cell switch 
2. The maximum number of MAC-CE activated DL TCI states across all candidate cells and serving cells
3. The maximum number of MAC-CE activated DL TCI states per candidate cell
4. The maximum number of MAC-CE activated UL TCI states across all candidate cells and serving cells
5. The maximum number of MAC-CE activated UL TCI states per candidate cell 

	
	
	
	
	Per BC
	
	
	
	Component-2:
candidate values {FFS}

Component-3:
candidate values {FFS}

Component-4:
candidate values {FFS}

Component-5:
candidate values {FFS}


Note: The component 2,4 are also counted in FG23-10-1 and 23-10-1m.  The component 3,5 are also counted in FG23-10-1b and 23-10-1m

	Optional with capability signalling

	
	FGX-12
	PDCCH-ordered PRACH in candidate cells before cell switch



	1. Support transmit PRACH in candidate cell according to PDCCH-order  before cell switch
2. The maximum number of candidate cellsa UE can be configured to transmit PRACH 
3. The maximum number of candidate cells a UE can be triggered to transmit PRACH.

	
	
	
	
	Per BC
	
	
	
	Component-2:
candidate values {FFS}

Component-3:
candidate values {FFS}

	Optional with capability signalling

	
	FGX-13
	TA acquisition from before cell switch command

	1. Support reception of target cell TA from cell switch command. 
2. Support reception of target cell TA from cell switch command, indicating TA= {0, keeping the same value as source cell }

	
	
	
	
	Per BC
	
	
	
	
	Optional with capability signalling

	
	FGX-14
	UE-based TA acquisition




	1. support UE derives TA based on Rx timing difference between current serving cell and candidate cell as well as TA value for the current serving cell
	
	
	
	
	Per BC
	
	
	
	
	Optional with capability signalling




	Nokia/Nokia Shanghai Bell [3]
	In Release-18 Further Mobility Enhancements WI, the main technical features of LTM could be categorized in the following items:
1. L1 Measurements and Reporting
2. Beam Indication (TCI activation and indication)
3. Cell Switch Command
4. TA Management
a. RACH-based Cell Switch
b. RACH-based Early TA Acquisition
c. UE-based TA Measurement
d. Other RACH-less Early TA Acquisition Solutions (when TA = 0 or same as used for one of the current serving cells)
From the above list, items 1, 2, and 3, and 4(a) should be part of the basic mobility support, whereas 4(b), 4(c), and 4(d) could be optionally supported. Based on the RAN1 agreements reached so far for the above LTM features, a skeleton of UE FGs structure is proposed in Table 1. 
Proposal 1:	Add the proposed FGs from Table 1 basis for defining the mobility enhancement FGs.
	Index
	Feature group
	Components
	Note

	LTM-1-1

	L1 Measurement and Reporting
	· Support SSB based L1-RSRP for intra-frequency measurements using the candidate cell information of SSB periodicity and SSB position in burst
· Support SSB based L1-RSRP for inter-frequency measurements using the candidate cell information of SSB periodicity, SSB position in burst, SSB frequency domain location (e.g., center frequency), SSB SCS
· Note: only intra-frequency measurement may be considered as a basic feature with optional support of inter-frequency measurements 
· Support periodic reporting on PUCCH, semi-persistent reporting on PUCCH/PUSCH, and aperiodic report on PUSCH 
· Support beam reporting of L cells with M beams from each of the L cells, 
· M = {1,2,3,4}, and L = {[1],2,3,4}, 
· MxL = {TBD}
· Support beam reporting of current SpCells with L-1 candidate cells (M beams for each reported cell) 
	Agreement
For candidate cell measurement for Rel-18 LTM, 
· SSB based L1-RSRP is supported for intra-frequency measurement
· SSB based L1-RSRP is supported for inter-frequency measurement from RAN1 point of view
· FFS: L1-SINR, CSI-RS based L1-RSRP

Agreement
For L1-RSRP measurement RS configuration
· For SSB based L1-RSRP measurement: 
· As a starting point, at least the following information needs to be provided to a UE, e.g.
· For intra- and inter- frequency: PCI or logical ID (e.g., as being defined in R17 ICBM), time domain (e.g. SMTC or periodicity and SSB position in burst) 
· For inter-frequency: frequency domain location (e.g. center frequency), SCS
· FFS: transmission power (for pathloss calculation)
· Note: other parameters included in the configuration can be further discussed
· Including above agreement into the LS

Agreement
For the configuration of SSB based L1-RSRP measurement, 
· periodicity of SSB, SSB position in burst are provided as time domain information for intra- and inter- frequency

Agreement
· For gNB scheduled L1 measurement report for Rel-18 LTM, report as UCI is supported
· Semi-persistent report on PUSCH, and aperiodic report on PUSCH are supported
· FFS: periodic and semi-persistent PUCCH
· In a single report instance, report for serving cell and candidate cell(s) for intra-frequency and/or inter-frequency can be included. 

Agreement
Periodic and semi-persistent report on PUCCH are also supported for gNB scheduled L1-measurement reporting.
Agreement
For the beam selection for SSB based L1-RSRP measurement report,
· Beam selection is performed across the L cells from configured (or activated, if introduced) cells, i.e. M beams for each of the L cells 
· FFS: How to select the L cells and M beams per cells is up to UE
· M x L beams are reported in a single report instance
· Max values of M and L are based on UE capability, and at least M x L=4 is supported as a UE capability, other UE capabilities are FFS 
· FFS if UE is allowed to report less than M x L beams 
· The values of M and L are configured to the UE in the reporting configuration 
· FFS: The following configurability is introduced in the report configuration
· 1) Whether serving cell is always selected in the L cell selection performed by the UE, and applicable when a UE is configured with L>=2
· 2) at least one of the inter-frequency cells is always selected in the L cell selection performed by the UE, and applicable when a UE is configured with L>=2 and at least one cell in inter-frequency

[bookmark: _Hlk135843064]Working Assumption
· For the beam selection for SSB based L1-RSRP measurement report,
· For the value of M, L 
· the RRC configured candidate values are: 
· M = 1, 2, 3, 4
· L = [1], 2, 3, 4
· Note: the maximum value of M*L and combination of M and L is up to UE capability

Agreement
· For the beam selection for SSB based L1-RSRP measurement report,
· The inclusion of current SpCell in the L1 measurement report is configurable.
· new UE capability(ies) are introduced and details can be discussed in UE feature

	LTM-1-2
	Beam Indication
	· Support Rel-17 unified TCI framework-based beam indication for Rel-18 LTM
· Support beam indication provided within the MAC-CE cell switch command either as a single unified joint TCI state or a pair of DL/UL TCI states.
· Support a MAC-CE based TCI state activation of a candidate cell before providing the beam indication in the cell switch command.
·  Note: This support is subject to number of active TCI states the UE can support. To support this feature, minimum number of active TCI states to be supported = 2 or more (where one active TCI state is associated with the current serving cell) 
· Support activation and indication of a single joint TCI state or a pair of UL/DL TCI states in the MAC-CE cell switch command
	Agreement
· The beam indication of candidate cell(s) for Rel-18 LTM should be designed based on the following:
· Beam indication for Rel-18 LTM is designed based on Rel-17 unified TCI framework, if both serving cell and candidate cell support Rel-17 unified TCI framework 
· FFS: whether/how to design mechanism for Beam indication for Rel-18 LTM when at least one from serving cell and candidate cell supports only Rel-15 TCI framework.
· Note: How and whether to indicate the new serving cell(s) and timing for beam indication are separately discussed

Agreement
· For beam indication timing for Rel-18 LTM, 
· Support Scenario 2: Beam indication together with cell switch command, 
· For Rel-17 unified TCI framework, 
· Beam indication indicates TCI state for each target serving cell
· FFS: Scenario 1: Beam indication before cell switch command
· FFS: Scenario 3: Beam indication after cell switch command
· FFS: Activation of TCI state(s) of target serving and/or candidate cell(s).

Agreement
· The agreement on scenario 2 (Beam indication together with cell switch command) at RAN1#111 is further clarified as the following:
· Beam indication for the target cell(s) is conveyed in the MAC CE used for LTM triggering for scenario 2

Agreement
· At least for Rel-17 unified TCI framework based beam indication included in cell switch command (i.e. scenario 2), beam indication applies to signals/channels that follow or are configured to follow Rel-17 unified TCI at the target cell(s) 
· FFS: beam indication for mTRP case

Agreement
Adopt Alt.2 for beam indication of target cell(s) and TCI state activation for candidate cell(s) (if supported) , 
· Alt. 1: By indicating RS identifier, i.e. mapping between RS identifier and Rel-17 unified TCI state is done by a UE
· Alt. 2: By indicating Rel-17 TCI state index

Agreement
For the Rel-17 unified TCI based beam indication in Rel-18 LTM, at least Alt 1 is supported:
· Alt 1: TCI state activation of a candidate cell is received before the reception of beam indication of the candidate cell, 
· Alt 2: TCI state activation of a candidate cell is received together with the reception of beam indication of the candidate cell
· FFS: signalling details for TCI state indication, if both activation and indication are done in the same MAC CE message carrying switch command
· Alt 3: Alt 1 and/or Alt 2 can be supported based on the UE capability
FFS: signalling details for TCI state activation
FFS: For Alt 1, whether/how TCI state activation for candidate cell(s) is allowed
Note: If scenarios 1 and 3 are to be supported other beam indication/TCI activation timing relationships are not precluded.
Agreement 
A UE can be indicated and activated a single joint TCI state or a pair of UL/DL TCI state in the cell switch command.
Agreement
· Each TCI state included up to 2 qcl-types and each qcl-type source RS in a QCL-Info of the TCI state is provided at least based on the RS configuration for LTM
· FFS: other RS index outside measurement RS configuration for LTM
· FFS: Additional contents of TCI states for LTM
Agreement
· 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

	LTM-1-3
	Cell Switch Command
	· Support MAC-CE based cell switch command providing the identity of target cell, beam indication, [active DL and UL BWPs]
· Note: Cell switch command without a valid TA triggering RACH-based cell switch may be considered as a basic LTM feature 

	Agreement
From RAN1 point of view, at least the following information can be included in the cell switch command, which is conveyed by MAC CE
· Information to identify the target cell(s)
· The details including bit number are designed by RAN2
· TA related information (details up to the discussion in A.I. 9.10.2)
· 1 joint or 1 pair of UL and DL unified TCI State index for the target Cell
· Note: discussion on target SpCell is not precluded
· Active DL and UL BWPs for the target cell
· FFS: Triggering of aperiodic TRS transmitted from the target cell
· FFS: Triggering the CSI acquisition of the target cell and reporting to the target cell
· FFS: Triggering of aperiodic SRS transmission to the target cell
· FFS: C-RNTI
· FFS: the presence of each field (i.e. always present or configurable)

Conclusion
Whether active DL and UL BWP of the target Cell/SpCell field, within the cell switch command, is always present or not is left to RAN2 decision.

	LTM-21
	RACH-based early TA Acquisition

	· Support PDCCH ordered RACH with the indication of candidate cell in the DCI containing the PDCCH order
· Support PDCCH ordered RACH for a candidate cell without any RAR.
· Note: Legacy CBRA is not supported
· Support indication in PDCCH order for power ramping for a retransmission without any UE autonomous re-transmission 
· Support MAC-CE Cell switch command providing the value of TA
	Agreement
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

Agreement
For PDCCH ordered RACH in LTM, at least the following enhancements are supported
· Introduce indication of candidate cell and/or RO of candidate cell in DCI
· configuration of RACH resource for candidate cell(s) is provided prior to the PDCCH order
· FFS: whether/how to transmit RAR

Agreement
[bookmark: _Hlk129005990]The PDCCH order from the source cell contains the indication of candidate cell.
· The reserved bit(s) in DCI format 1_0 for PDCCH order can be used for indication of cell identity

Agreement 
For PDCCH ordered-RACH, if reception of RAR is not configured, UE autonomous re-transmission of PRACH is not allowed, regardless of the configuration of PreambleTransMax
Agreement
For PDCCH order based PRACH to candidate cell, the candidate cell SSB indicated in the PDCCH order serves as the path loss RS for PRACH Tx power determination.
Agreement
On the determination of the PRACH transmission power when reception of RAR is not configured, a 1-bit field in PDCCH order explicitly indicating initial transmission or retransmission of PRACH, FFS
· UE will increase the power with the value of power ramping configuration if it is indicated as re-transmission, unless the max allowed power is achieved
· whether/how to reset the counter


	LTM 2-2
	UE-based TA Measurement
	· Support TA acquisition for a candidate cell by deriving TA using Rx timing difference between current serving cell and the candidate cell

	Agreement
Confirm the following Working Assumption, and sent LS to RAN4 to clarify the feasibility of supporting this mechanism
Working Assumption
From RAN 1 perspective, UE-based TA measurement (UE derives TA based on Rx timing difference between current serving cell and candidate cell as well as TA value for the current serving cell) is supported. 
· Corresponding UE capability is to be introduced to support UE-based TA measurement
· For a UE reports support of this capability, configuration of UE-based TA measurement is supported
· FFS: other impacts on RAN1 spec


	LTM 2-3
	Other RACH-less early TA acquisition
	· Support of early TA acquisition without RACH by  indicating TA value of target cell as TA=0 or keeping the same value as source cell in MAC-CE cell switch command
	Agreement
From RAN 1 perspective, without performing PDCCH-ordered RACH for candidate cell(s), RACH-less mechanism can be supported by indicating TA value of target cell as TA=0 or keeping the same value as source cell in cell switch command.
· Note 1: this doesn’t mean to preclude TA values other than 0 and the same value as source cell in cell switch command for PDCCH-ordered RACH when RAR is not configured for the PDCCH order.
· Note 2: The feasibility and signalling can be further concluded by RAN2





	ZTE [4]
	After reviewing the recent agreements, sentences/bullets related to UE features on L1 enhancements for inter-cell beam management are highlighted as follows.
	Working assumption (RAN1#113)
· For the beam selection for SSB based L1-RSRP measurement report,
· For the value of M, L 
· the RRC configured candidate values are: 
· M = 1, 2, 3, 4
· L = [1], 2, 3, 4
· Note: the maximum value of M*L and combination of M and L is up to UE capability

Agreement (RAN1#113)
· For the beam selection for SSB based L1-RSRP measurement report,
· The inclusion of current SpCell in the L1 measurement report is configurable.
· new UE capability(ies) are introduced and details can be discussed in UE feature

Agreement (RAN1#113)
A UE can be indicated and activated a single joint TCI state or a pair of UL/DL TCI state in the cell switch command.
Agreement (RAN1#112bis-e)
For the Rel-17 unified TCI based beam indication in Rel-18 LTM, at least Alt 1 is supported:
· Alt 1: TCI state activation of a candidate cell is received before the reception of beam indication of the candidate cell, 
· Alt 2: TCI state activation of a candidate cell is received together with the reception of beam indication of the candidate cell
· FFS: signalling details for TCI state indication, if both activation and indication are done in the same MAC CE message carrying switch command
· Alt 3: Alt 1 and/or Alt 2 can be supported based on the UE capability
FFS: signalling details for TCI state activation
FFS: For Alt 1, whether/how TCI state activation for candidate cell(s) is allowed
Note: If scenarios 1 and 3 are to be supported other beam indication/TCI activation timing relationships are not precluded.
Agreement (RAN1#112bis-e)
For the beam selection for SSB based L1-RSRP measurement report,
· Beam selection is performed across the L cells from configured (or activated, if introduced) cells, i.e. M beams for each of the L cells 
· FFS: How to select the L cells and M beams per cells is up to UE
· M x L beams are reported in a single report instance
· Max values of M and L are based on UE capability, and at least M x L=4 is supported as a UE capability, other UE capabilities are FFS 
· FFS if UE is allowed to report less than M x L beams 
· The values of M and L are configured to the UE in the reporting configuration 
· FFS: The following configurability is introduced in the report configuration
· 1) Whether serving cell is always selected in the L cell selection performed by the UE, and applicable when a UE is configured with L>=2
· 2) at least one of the inter-frequency cells is always selected in the L cell selection performed by the UE, and applicable when a UE is configured with L>=2 and at least one cell in inter-frequency
Agreement (RAN1#111)
· Regarding the potential RAN1 enhancements to reduce the handover delay / interruption for Rel-18 LTM
· Support at least DL synchronization for candidate cell(s) based on at least SSB before cell switch command
· Further study the necessary mechanism, e.g. signaling and UE capability


Based on the above, we have the following initial thoughts for UE features on L1 enhancements for inter-cell beam management:
· Regarding the inclusion of current SpCell in the L1 measurement report, we think that always-include of current SpCell should be supported as a mandatory feature while not-always-include of current SpCell as an optional feature since measurement result from serving cell is always reported in a single report instance for RRC based mobility and even in product implementation to facilitate NW to make relatively more reliable handover decision later.  
· Regarding the maximum value of M and L, M*L, and combination of M and L, 
· M_max is either 2 or 4 depending on UE capability, which follows Rel-17 ICBM. The similar logic is also applied for L_max, such as L_max is either 2 or 4. where M<=M_max, L<=L_max.
· According to the value of M and L, M * L can be any of 2, 3, 4, 6, 8, 9, 12, 16 depending on UE capability.
· Combination of M and L, {M, L} can be configured as any of {1, 2}, {1, 3}, {1, 4}, {2, 2}, {2, 3},{2, 4}, {3, 2}, {3, 3}, {3, 4}, {4, 2}, {4, 3}, {4, 4} and which one can be supported subjective to  UE capability signaling.
· Regarding TCI state activation, it has been agreed that multiple TCI states for a candidate cell can be activated before cell switch command including indicated TCI state for target cell, and then only one TCI state is activated and indicated in cell switch command. Considering TCI state activation is also allowed to be done after cell switch command, so we prefer to have two separate features: multiple TCI state activation before cell switch command; only one TCI state activated in cell switch command.
· Regarding DL sync before cell switch command, we think that DL sync function has been achieved by TCI state activation operation. Thus, we do not identify the need to introduce a UE capability for DL sync. 
After reviewing the recent agreements, sentences/bullets related to UE features on timing advance management to reduce latency are highlighted as follows.
	Agreement (RAN1#113)
Confirm the following Working Assumption, and sent LS to RAN4 to clarify the feasibility of supporting this mechanism
Working Assumption
From RAN 1 perspective, UE-based TA measurement (UE derives TA based on Rx timing difference between current serving cell and candidate cell as well as TA value for the current serving cell) is supported. 
· Corresponding UE capability is to be introduced to support UE-based TA measurement
· For a UE reports support of this capability, configuration of UE-based TA measurement is supported
· FFS: other impacts on RAN1 spec
Working assumption (RAN1#112)
UE-based TA measurement (UE derives TA based on Rx timing difference between current serving cell and candidate cell as well as TA value for the current serving cell) is supported. 
· Corresponding UE capability is to be introduced to support UE-based TA measurement
· For a UE reports support of this capability, configuration of UE-based TA measurement is supported
· FFS: other impacts on RAN1 spec

Agreement (RAN1#113)
· For PDCCH-order based PRACH for candidate cell, If UE capability does not support simultaneous/parallel transmissions, when the PRACH transmission to a candidate cell other than current serving cell(including any interruption due to processing time to build the PRACH transmission, carrier or/and BWP switching time if any, UL or DL RF retuning time if any, additional preparation time if any) happen to overlap over one or more symbols or have a time gap below a certain threshold (e.g., N symbols, FFS: the value of N) with following UL transmission to one of the serving cells
· PRACH transmission 
· PUCCH/PUSCH transmission carrying HARQ-ACK, SR, P/SP CSI, aperiodic CSI 
· SRS transmission
· Any other PUCCH/PUSCH transmission
· Down-select the UE behavior in this case
· Alt 1: Dropping rule is needed 
· Alt 2: up to UE implementation


Based on the above, we have the following initial thoughts for UE features on timing advance management to reduce latency:
· Regarding UE-based TA measurement, we think that UE-based TA measurement can be used as an optional feature while PDCCH ordered-RACH without RAR reception as a mandatory feature since UE-based TA measurement method may not be able to acquire a precise TA. 
· Regarding simultaneous/parallel transmissions when the PRACH transmission to a candidate cell is overlapped with over one or more symbols or has a time gap below a certain threshold (e.g., N symbols, FFS: the value of N) with PRACH/PUCCH/SRS/PUSCH transmission to one of the serving cells, in our view, if UE does not have a capability to support simultaneous/parallel transmissions, we do not identify the need to specify a dropping rule since serving cell can avoid collision between a PRACH transmission for candidate cell and UL transmission for serving cell by implementation. Otherwise, for the case that UE has a capability to support simultaneous/parallel transmissions, we think that it is necessary to introduce a capability to support simultaneous/parallel transmissions and specify corresponding priority rule. 

	Vivo [5]
	[bookmark: OLE_LINK14][bookmark: OLE_LINK13]L1 enhancements for inter-cell beam management
	xx
	Feature
	Detail

	
	L1 intra-frequency measurement reporting. Components {M and L}.
	Basic feature
Agreement
· For Rel-18 L1/L2 mobility,
· SSB is supported for L1 intra-frequency measurement
· SSB is supported for L1 inter-frequency measurement if inter-frequency L1 measurements are supported
Agreement
For the beam selection for SSB based L1-RSRP measurement report,
· Beam selection is performed across the L cells from configured (or activated, if introduced) cells, i.e. M beams for each of the L cells 
· FFS: How to select the L cells and M beams per cells is up to UE
· M x L beams are reported in a single report instance
· Max values of M and L are based on UE capability, and at least M x L=4 is supported as a UE capability, other UE capabilities are FFS 
· FFS if UE is allowed to report less than M x L beams 
· The values of M and L are configured to the UE in the reporting configuration 

	
	L1 inter-frequency measurement reporting. Components {M and L}.
	Agreement
· For Rel-18 L1/L2 mobility,
· SSB is supported for L1 intra-frequency measurement
· SSB is supported for L1 inter-frequency measurement if inter-frequency L1 measurements are supported
Agreement
For the beam selection for SSB based L1-RSRP measurement report,
· Beam selection is performed across the L cells from configured (or activated, if introduced) cells, i.e. M beams for each of the L cells 
· FFS: How to select the L cells and M beams per cells is up to UE
· M x L beams are reported in a single report instance
· Max values of M and L are based on UE capability, and at least M x L=4 is supported as a UE capability, other UE capabilities are FFS 
· FFS if UE is allowed to report less than M x L beams 
· The values of M and L are configured to the UE in the reporting configuration

	
	intra-frequency and inter-frequency in a single report
	Agreement
· For gNB scheduled L1 measurement report for Rel-18 LTM, report as UCI is supported
· Semi-persistent report on PUSCH, and aperiodic report on PUSCH are supported
· FFS: periodic and semi-persistent PUCCH
· In a single report instance, report for serving cell and candidate cell(s) for intra-frequency and/or inter-frequency can be included. 

	
	UCI reporting time domain behavior {periodic, semi-persistent, aperiodic}
	Agreement
· For L1 measurement report for Rel-18 L1/L2 mobility, further study the following mechanisms:
·  Report as UCI on PUCCH or PUSCH
· Periodic report on PUCCH, semi-persistent report on PUCCH/PUSCH, and aperiodic report on PUSCH

	
	gNB scheduled L1 measurement reporting, components {periodic on PUCCH, semi-persistent on PUCCH/PUSCH, aperiodic on PUSCH }
	Agreement
Periodic and semi-persistent report on PUCCH are also supported for gNB scheduled L1-measurement reporting.


	
	DL sync for candidate cell(s) based on SSB before cell switch
	[bookmark: OLE_LINK9]Basic feature - mandatory
Agreement
· Regarding the potential RAN1 enhancements to reduce the handover delay / interruption for Rel-18 LTM
· Support at least DL synchronization for candidate cell(s) based on at least SSB before cell switch command
· Further study the necessary mechanism, e.g. signaling and UE capability


	
	L1 measurement report of current SpCell
	Agreement
· For the beam selection for SSB based L1-RSRP measurement report,
· The inclusion of current SpCell in the L1 measurement report is configurable.
· new UE capability(ies) are introduced and details can be discussed in UE feature


	
	TCI state activation for candidate cell(s) before cell switch command
	Basic feature
Agreement
For the Rel-17 unified TCI based beam indication in Rel-18 LTM, at least Alt 1 is supported:
· Alt 1: TCI state activation of a candidate cell is received before the reception of beam indication of the candidate cell, 
· Alt 2: TCI state activation of a candidate cell is received together with the reception of beam indication of the candidate cell
· FFS: signalling details for TCI state indication, if both activation and indication are done in the same MAC CE message carrying switch command
· Alt 3: Alt 1 and/or Alt 2 can be supported based on the UE capability
FFS: signalling details for TCI state activation
FFS: For Alt 1, whether/how TCI state activation for candidate cell(s) is allowed
Note: If scenarios 1 and 3 are to be supported other beam indication/TCI activation timing relationships are not precluded.


	
	TCI state activation for target cell in the cell switch command
	Agreement 
A UE can be indicated and activated a single joint TCI state or a pair of UL/DL TCI state in the cell switch command.



Timing advance management to reduce latency
	xx
	Feature
	Detail

	
	TA acquisition of candidate cell(s) before cell switch command
	Basic feature
Agreement 
Support TA acquisition of candidate cell(s) before cell switch command is received in L1/L2 based mobility.


	
	PDCCH ordered RACH for LTM
	Basic feature
Agreement
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


	
	Number of TAs UE can store(remember/maintain/handle)
	Agreement 
For PDCCH ordered RACH mechanism in R18 LTM, when reception of RAR is configured, 
· the UE stores(remembers/maintains/handles) a TA for at least one candidate cell
· storing(remembering/maintaining/handling) corresponding TAs for more than one candidate cell is up to UE capability
· detailed number of candidate cell is up to UE capability 


	
	UE-based TA measurement
	Agreement
Confirm the following Working Assumption, and sent LS to RAN4 to clarify the feasibility of supporting this mechanism
Working Assumption
From RAN 1 perspective, UE-based TA measurement (UE derives TA based on Rx timing difference between current serving cell and candidate cell as well as TA value for the current serving cell) is supported. 
· Corresponding UE capability is to be introduced to support UE-based TA measurement
· For a UE reports support of this capability, configuration of UE-based TA measurement is supported
· FFS: other impacts on RAN1 spec


	
	RACH less mechanism for LTM
	Agreement
From RAN 1 perspective, without performing PDCCH-ordered RACH for candidate cell(s), RACH-less mechanism can be supported by indicating TA value of target cell as TA=0 or keeping the same value as source cell in cell switch command.
· Note 1: this doesn’t mean to preclude TA values other than 0 and the same value as source cell in cell switch command for PDCCH-ordered RACH when RAR is not configured for the PDCCH order.
· Note 2: The feasibility and signalling can be further concluded by RAN2


	
	Simultaneous transmission of PDCCH order RACH for candidate cell and UL　transmission　in　serving　 cells
	Agreement
· For PDCCH-order based PRACH for candidate cell, If UE capability does not support simultaneous/parallel transmissions, when the PRACH transmission to a candidate cell other than current serving cell(including any interruption due to processing time to build the PRACH transmission, carrier or/and BWP switching time if any, UL or DL RF retuning time if any, additional preparation time if any) happen to overlap over one or more symbols or have a time gap below a certain threshold (e.g., N symbols, FFS: the value of N) with following UL transmission to one of the serving cells
· PRACH transmission 
· PUCCH/PUSCH transmission carrying HARQ-ACK, SR, P/SP CSI, aperiodic CSI 
· SRS transmission
· Any other PUCCH/PUSCH transmission
· Down-select the UE behavior in this case
· Alt 1: Dropping rule is needed 
· Alt 2: up to UE implementation 





	Ericsson [6]
	Mobility enhancements WI consists of three major objectives,
1.	Beam indication,
2.	Measurement reporting, and
3.	TA management,
and we think it makes sense to also address UE features along the same divide.
In general, UE features related to the unified TCI framework are provided per band. However, there is a complicating factor for mobility enhancements in that inter-frequency FGs may be needed per band combination. Nevertheless, RAN1 should adhere to the established practice on providing UE features related to the TCI framework per band.
[bookmark: _Toc142682228]UE-features related to the unified TCI framework are provided per band.
The first FG of mobility enhancements, 45-1, should include the minimum set for which the feature can be supported, i.e., the basic cell switch command with minimum UE complexity. In our view, and with respect to beam indication (cf. Sec. 2.3 for discussion on Component 4 of FG 45-1), that includes three components:
1. Beam indication based on Rel-17 joint TCI states, since this is the simplest implementation of Rel-17 unified TCI,
2. Support of a single TCI state, which in turn implies that:
3. TCI state activation is received jointly with the cell switch command.
In addition to the minimum set of FG 45-1, RAN1 has agreed to support joint TCI state activation ahead of the cell switch command, which we denote FG 45-2. To do so, the UE is required to support additional TCI states, which thus is an evident a component of FG 45-2. The minimum number of additional TCI states that are needed for supporting this feature group is 1 although we don’t preclude higher values, e.g., if the network wants to leave multiple options open for candidate cells.
Rel-17 unified TCI also includes separate DL/UL TCI updates. This reporting should also be supported in Rel-18 mobility enhancements. Since the reporting will differ from legacy, a dedicated FG is required, although the legacy group is a prerequisite. To avoid any ambiguities, separate UL/DL TCI state activation ahead of beam indication is given an FG of its own.
Table 1 provides an overview of the proposed feature groups for beam indication.
[bookmark: _Toc142682229]Adopt the UE features related to beam indication as presented in Table 1.
	Index
	Feature group
	Components
	Prerequisite feature groups
	Note

	45-1
	Basic cell-switch command functionality with beam indication and joint TCI state activation
	1. Beam indication based on Rel-17 joint TCI states
2. Single TCI state
3. Receive TCI state activation jointly with beam indication in cell switch command
4. Receive candidate cell’s TA
	23-1
	

	45-2
	Joint TCI state activation ahead of beam indication
	Support for joint TCI state activation ahead of beam indication.
1. # additionally supported joint TCI states
	45-1
	


Minimum is 1 additional TCI state

	45-3
	Separate UL/DL TCI states
	1. Beam indication based on Rel-17 pair of DL/UL TCI states
2. Single pair of DL/UL TCI states
	FG 23-10, FG 45-1
	

	45-4
	Separate UL/DL TCI state activation ahead of beam indication
	Support for separate DL/UL TCI state activation ahead of beam indication.
1. # additionally supported DL TCI states
2. # additionally supported UL TCI states
	45-3
	


Minimum is 1 additional DL TCI state
Minimum is 1 additional UL TCI state



For legacy L3 measurements, RAN4 was responsible for specifying the actual intra- and inter-frequency measurement capabilities, whereas RAN1 was responsible for specifying the reporting capabilities of said measurements. There is no reason why LTM should deviate from that established practice. RAN1 has so far discussed both measurement spectrum, measurement types and measurement signals but for both types and signals RAN1 has only agreed to L1-RSRP and SSB measurements, respectively, and only supporting SSB has been agreed in RAN. Hence, the only differentiator among the three above quantities is intra-frequency vs inter-frequency measurements. In our understanding, the reporting of the two does not differ, thus only one FG, 45-5, is needed for RAN1 to specify the extent of measurement reporting, cf. Table 2.
Additionally, RAN1 has discussed measurement reporting quantities. It should be noted that the UE’s actual measurement capability is a RAN4 capability. For the reporting, existing RAN1 agreements states that the maximum number of reported cells, Lmax, the maximum number of reported beams per cell, Mmax and the maximum total number of reported beams, (M  L) max, are based on UE capabilities. For that reason, we propose to include the measurement quantities as components in FG 45-5.
[bookmark: _Toc142682223]The UE’s actual measurement capability is a RAN4 capability whereas the UE’s reporting capability is a RAN1 capability.
[bookmark: _Toc142682224]The number of reported cells, M, and number of beams per cell, L, as well as the total number of beams, M  L, for beam selection have already been agreed to be UE capabilities.
Regarding the matter whether the current SpCell can be included or not in the measurements, which is already agreed to be a UE-feature, this should be included as a component in FG 45-5.
[bookmark: _Toc142682225]Including the current SpCell in the L1 measurement report has been agreed to be based on UE capability.
Finally, there are no reason why measurements reporting should not follow the legacy Rel-15 measurement reporting principles, including its capabilities. RAN1 has agreed on four reports for periodic, semi-persistent and aperiodic reporting over PUCCH and PUSCH. For PUCCH-based reporting, and in line with legacy reporting, differentiating components relate to the number of symbols that are used for each PUCCH-based reporting format. However, due to the more structured format for LTM reporting, as described in [4], it is not desirable to recycle legacy reporting features. 
[bookmark: _Toc142682230]Adopt the UE features related to measurement reporting as presented in Table 2.
	Index
	Feature group
	Components
	Prerequisite feature groups
	Note

	45-5
	LTM L1-RSRP reporting on SSB
	1. Support SSB-based L1-RSRP intra-and inter-frequency measurement reporting
2. Maximum #reported cells, Mmax
3. Maximum #reported beams per cell, Lmax
4. Maximum total #reported beams, (M  L)max
5. Support to include current SpCell in L1 measurement report
	
	



	45-6
	Periodic LTM report on PUCCH
	Support periodic LTM report on PUCCH
1. Support reports on PUCCH formats over 1-2 OFDM symbols once per slot
2. Support reports on PUCCH formats over 4-14 OFDM symbols once per slot
	45-5
	

	45-7
	Semi-persistent LTM report on PUCCH
	Support semi-persistent LTM report on PUCCH
1. Support reports on PUCCH formats over 1-2 OFDM symbols once per slot
2. Support reports on PUCCH formats over 4-14 OFDM symbols once per slot
	45-5
	

	45-7a
	Semi-persistent LTM report on PUSCH
	Support semi-persistent LTM on PUSCH
	45-5
	

	45-8
	Aperiodic LTM report on PUSCH
	Support aperiodic LTM report on PUSCH
	45-5
	



In order to allow the fundamental baseline implementation of the mobility enhancements feature, one component of FG 45-1, should include the capability to receive TA commands. In our opinion, without this component, the feature will be too restrictive since it will essentially only be able to cover microcells and/or multi-TRP implementations where there is little need for TA due to short distances. 
In addition, RAN1 has agreed to include two features related to TA:
1. Support for PDCCH ordered PRACH ‘with RAR’ or ‘without RAR’, and
2. If ‘with RAR’ is supported, further support storing a maximum number of TA values, NTA-max.
Here it should be noted that with respect to 1, RAN2 has agreed to only support ‘without RAR’ [5] for which reason it makes no sense for RAN1 to include ‘with RAR’ as a RAN1 capability.
[bookmark: _Toc142682226]For PDCCH ordered (P)RACH, it has already been agreed that a UE can report supporting ‘without RAR’ and/or ‘with RAR’. However, RAN2 has agreed to only support ‘without RAR’.
With respect to 2 above, there are existing agreement stating that the maximum number of TA values stored by the UE is based on capability. However, RAN1 is still awaiting the RAN4 response about the feasibility of supporting the mechanism. Before that has been received, it is not justified to include a corresponding capability in the RAN1 UE features.
[bookmark: _Toc142682227]The maximum number of TA values memorized by UE has already been agreed to be a UE capability but RAN1 should await RAN4’s response about the feasibility of the mechanism before including a corresponding feature.
[bookmark: _Toc142682231]Adopt the UE features related to TA management as presented in Table 3.
	Index
	Feature group
	Components
	Prerequisite feature groups
	Note

	45-9
	Early sync w/o RAR
	Support for candidate cell(s) TA acquisition before cell switch command is received
	
	




	Apple [7]
	The proposed FG 45-1 (' L1 measurement and reports for L1-L2 Triggered Mobility (LTM) procedure’) is intended to cover the LTM designs related to L1 measurement and reports. The components are similar to the Rel-17 ICBM i.e., FG 23-1-2. It should be noted that FG 23-1-2 for ICBM is limited to intra-frequency use case only. Therefore, a new capability needs to be introdcued to cover the inter-frequency candidate cell even using FG 23-1-2 as prerequisite. It is also imporant to provide flexibility and allow UE to independently support one of Rel-17 ICBM or Rel-18 LTM feature, instead of both. Therefore a cleaner approrach is preferrable by introducing a new UE capability for Rel-18 LTM operation.  The feature type is recommended to be ‘per band’ as in FG 23-1-2. 
One discussion point for FG 45-1 is whether it needs to be defined as ‘basic UE feature group for Rel-18 LTM operation’. In other words, it is mandatory to be supported by all UEs that support Rel-18 LTM operation. From function perspective, L1 measurment feature indeed serves as the basis for LTM operation and should be supported by all LTM capable UEs. 

The proposed FG 45-2 (' Inclusion of current SpCell in the L1 measurement report’) has FG 45-1 as a prerequsite to implement the following agreement :  
	Agreement
· For the beam selection for SSB based L1-RSRP measurement report,
· The inclusion of current SpCell in the L1 measurement report is configurable.
· new UE capability(ies) are introduced and details can be discussed in UE feature



The proposed FG 45-3 ('Unified TCI with joint DL/UL TCI indication for LTM procedure’) and FG 45-4 (‘Unified TCI with Separate DL/UL TCI indication for LTM procedure’) are intended to allow UE reporting the support of joint or separate unified TCI-state mode for candidate cell. The components are formulated by referring to the Rel-17 FG 23-1-1a (for joint TCI-state mode) and FG 23-10-1m (for separate TCI-state mode), accounting for factors impacts on UE complexity e.g., memory requirement to store the RRC-configured TCI-states for candidate cells (i.e., Componenet 2), complexity to maintain tracking loops for activated TCI-states (i.e., component 3) as well as the LTM-specific aspects (i.e., component 5 in FG 45-3 and componenet 6 in FG 45-4). 
Simliar as FG 45-1, RAN1 needs to discuss whether to define the FG 45-3 and FG 45-4 as basic LTM feature groups such that the DL synchronization step can be performed and completed before receiving cell switch command MAC-CE to achieve the latency reduction goal. 

The proposed FG 45-5 (' Early TA acquistion for candidate cells’) is intended to cover the ‘early TA acquistion’ before receiving cell swith command based on PDCCH-order CFRA procedure. The components of FG 45-5 include the number of candidate cells to perform early TA acquistion, the newly-defined power ramping procedure based on the PDCCH order and the prioritization to handle the overlapped PRACH to candidate cell and UL transmission to serving cells.  

The proposed FG 45-6 (' UE-based TA measurement’) is intended to implement the following agreement in [2]
	Agreement
Confirm the following Working Assumption, and sent LS to RAN4 to clarify the feasibility of supporting this mechanism
Working Assumption
From RAN 1 perspective, UE-based TA measurement (UE derives TA based on Rx timing difference between current serving cell and candidate cell as well as TA value for the current serving cell) is supported. 
· Corresponding UE capability is to be introduced to support UE-based TA measurement
· For a UE reports support of this capability, configuration of UE-based TA measurement is supported
· FFS: other impacts on RAN1 spec



	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (Sidelink WI only)”.
	Consequence if the feature is not supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	45. NR_Mob_enh2
	45-1
	L1 measurement and reports for L1-L2 Triggered Mobility (LTM) procedure 
	1. Support of intra-frequency and inter-frequency L1- 
RSRP measurement 
and reporting based on 
SSB(s) of candidate cell(s) 

2. The maximum 
number of RRC configured candidate cells for L1-RSRP 
measurement 


3. Support of up to ‘L’ candidate cells and ‘M’ beams in one report where a SSBRI-RSRP pair is used for each beam report.  

4. The max number of 
SSB resources 
configured to measure 
L1-RSRP within a slot 
with candidate cells
across all CC 

5 Support of MAC-CE based cell switch opeation. 


	
	Yes
	No
	UE does not support Rel-18 LTM operation
	Per band
	No
	No
	n/a
	Component 2 candidate value’:  {1,2,3,4,5,6,7}


Component 3: candidate value for ‘L’:  {1,2,3,4 }
candidate value for ‘M’:  {1, 2,3,4}


Component 4 candidate value’:  {1,2,4,8}

	Optional with capability signalling





	45. NR_Mob_enh2
	45-2
	
	1. Inclusion of current SpCell in the L1 measurement report
	45-1
	Yes
	No
	UE does not include measurement report for SpCell in the L1 measurement report
	Per band 
	No
	No
	n/a
	
	Optional with capability signalling


	45. NR_Mob_enh2
	45-3
	Unified TCI with joint DL/UL TCI indication for LTM procedure 
	1. Support of unified TCI with joint DL/UL TCI-state indication for LTM procedure. 

2. The maximum number of configured joint TCI-state per candidate cell

3. Support ‘K’ MAC-CE 
activated joint TCI 
states for a candidate cell before cell-switch command

4. Support of indicating and activating a single joint TCI state or a pair of UL/DL TCI-state in a cell switch command. 

5. Support TCI-state using SSB as QCL source RS for PDCCH and PDSCH reception 


	
	Yes
	No
	UE does not support Rel-18 LTM operation
	Per band
	No
	No
	n/a
	Component 2 candidate values: {8,12,16, 24,32,48, 64, 128, FFS}


Component 3 candidate values for 
K: {1,2,4, FFS}
	Optional with capability signalling



	45. NR_Mob_enh2
	45-4
	Unified TCI with Separate DL/UL TCI indication for LTM procedure 
	1. Support of unified TCI with separate DL/UL TCI-state indication for LTM procedure. 

2. The maximum number of configured DL TCI-state per candidate cell

3. The maximum number of configured UL TCI-state per candidate cell 

4. Support ‘K’ MAC-CE 
activated DL TCI 
states for a candidate cell before cell-switch command

5. Support ‘K’ MAC-CE 
activated UL TCI 
states for a candidate cell before cell-switch command


6. Support of indicating and activating a pair of UL/DL TCI-state in a cell switch command. 

7. Support TCI-state using SSB as QCL source RS for PDCCH and PDSCH reception 


	
	Yes
	No
	UE does not support Rel-18 LTM operation
	Per band
	No
	No
	n/a
	Component 2 candidate values: {8,12,16, 24,32,48, 64, 128}

Component 3 candidate values: {8,12,16, 24,32,48, 64 }



Component 4 and 5 candidate values for 
K: {1,2,4, FFS}
	Optional with capability signalling



	45. NR_Mob_enh2
	45-5
	Early TA acquistion for candidate cells  
	1. TA acquisition of ‘N’ candidate cell(s) based on PDCCH ordered CFRA procedure before receiving cell switch command MAC-CE

2. Power ramping for PRACH retransmission based on PDCCH order indication

3. Handling the overlap between UL transmission on serving cell and PRACH on intra- or inter-frequency candidate cell(s). 

	
	Yes
	No
	UE does not support early TA acqusition before cell switch command for LTM procedure
	Per Band
	No
	No
	n/a
	Component 1 candidate value {1, FFS }

	Optional with capability signalling



	45. NR_Mob_enh2
	45-6
	UE-based TA measurement 
	1. UE derives TA based on Rx timing difference between current serving cell and candidate cell as well as TA value for the current serving cell

	
	Yes
	No
	UE does not support UE-based TA measurement for LTM procedure
	Per Band 
	No
	No
	n/a
	
	Optional with capability signalling




	OPPO [8]
		Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs.
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Note

	Y. NR_Mob_enh2
	Y-1
	Support L1/L2 triggered mobility
	1. Support L1/L2 triggered mobility
2. Support intra-frequency L1/L2 triggered mobility
3. Support inter-frequency L1/L2 triggered mobility
4. Maximum number of candidate cells
5. Maximum number of intra-frequency candidate cells
6.Maximum number of inter-frequency candidate cells
	
	
	
	
	

	
	Y-2
	Support SSB based L1-RSRP of candidate cells
	1.Maximum number of candidate cells for SSB-based L1-RSRP measurement.
2. Maximum number of intra-frequency candidate cells for SSB-based L1-RSRP measurement.
3. Maximum number of inter-frequency candidate cells for SSB-based L1-RSRP measurement.
4.Maximum number of candidate cells reported in one reporting instance.
5. Maximum number of reported SSBs of one candidate cell in one reporting instance.
6. Support periodic reporting
7. Support semi-persistent reporting
8. Support aperiodic reporting.
	
	
	
	
	

	
	Y-3
	Support activating TCI states of candidate cell
	1.Maximum number of activated TCI states of candidate cells.
2. Maximum number of different candidate cells of activated TCI states
	
	
	
	
	

	
	Y-4
	Support RACH-less L1/L2 triggered mobility
	1.Support RACH-less handover in L1/L2 triggered mobility
2. Support RACH-less intra-frequency handover of L1/L2 triggered mobility.
3. The maximum number of candidate cells supported in RACH-less intra-frequency handover
3. Support RACH-less inter-frequency handover of L1/L2 triggered mobility.
4. The maximum number of candidate cells supported for RACH-less inter-frequency handover.
	
	
	
	
	

	
	Y-5
	Support PDCCH-ordered RACH to candidate cell
	1.The maximum number of candidate cells of PDCCH ordered RACH.
2. The maximum number of intra-frequency candidate cells of PDCCH ordered RACH

	
	
	
	
	

	
	Y-5-1
	Support PDCCH-ordered RACH to inter-frequency candidate cell
	1. The maximum number of inter-frequency candidate cells of PDCCH ordered RACH 
	
	
	
	
	

	
	Y-6
	Support UE-based TA measurement of candidate cell 
	1.The maximum number of candidate cells that the UE is capable of obtaining TA based on DL measurement.
2. The maximum number of intra-frequency candidate cells that the UE is capable of obtaining TA based on DL measurement.
3. The maximum number of inter-frequency candidate cells that the UE is capable of obtaining TA based on DL measurement.
	
	
	
	
	




	Samsung [9]
	In RAN1#112b-e, and RAN1#113 it has been agreed to introduce a capability for the number of beams, M, per cell and the number of reported cells, L, as well as a maximum value of M x L in a beam measurement report for L1/L2 mobility.Agreement RAN1#112b-e
For the beam selection for SSB based L1-RSRP measurement report,
· Beam selection is performed across the L cells from configured (or activated, if introduced) cells, i.e. M beams for each of the L cells 
· FFS: How to select the L cells and M beams per cells is up to UE
· M x L beams are reported in a single report instance
· Max values of M and L are based on UE capability, and at least M x L=4 is supported as a UE capability, other UE capabilities are FFS 
· FFS if UE is allowed to report less than M x L beams 
· The values of M and L are configured to the UE in the reporting configuration 
· FFS: The following configurability is introduced in the report configuration
· 1) Whether serving cell is always selected in the L cell selection performed by the UE, and applicable when a UE is configured with L>=2
· 2) at least one of the inter-frequency cells is always selected in the L cell selection performed by the UE, and applicable when a UE is configured with L>=2 and at least one cell in inter-frequency 


Proposal 1: Introduce a UE capability for the number of beams, M, per cell and the number of reported cells, L, as well as a maximum value of M x L in a beam measurement report for L1/L2 mobility.

In RAN1#113, it was agreed to introduce a capability for reporting the current SpCell in the beam measurement report for L1/L2 mobility.Agreement RAN1#113
· For the beam selection for SSB based L1-RSRP measurement report,
· The inclusion of current SpCell in the L1 measurement report is configurable.
· new UE capability(ies) are introduced and details can be discussed in UE feature
Working Assumption RAN1#113
· For the beam selection for SSB based L1-RSRP measurement report,
· For the value of M, L 
· the RRC configured candidate values are: 
· M = 1, 2, 3, 4
· L = [1], 2, 3, 4
· Note: the maximum value of M*L and combination of M and L is up to UE capability


Proposal 2: Introduce a UE capability for reporting (or not reporting) the current SpCell in the beam measurement report.

In RAN1#112b-e, it was agreed the value of the beam application time for Rel-18 LTM (i.e., associated with a cell switch) is subject to a UE capability.Agreement RAN1#112b-e
· Companies are encouraged to study the beam application time for Rel-18 LTM, which may be different from that without serving cell change
· Definition of the beam application time
· The exact value(s), condition and UE capability
· Consider the interaction with the application of the candidate RRC configuration.


Proposal 3: Introduce a UE capability for the beam application time for Rel-18 LTM.

In RAN1#112 it was agreed the maximum number of TA values a UE can memorize is subject to a UE capability.
Agreement RAN1#112
If reception of RAR is configured/indicated, RAR contains at least TA of candidate cell.
· The maximum number of TA values memorized by UE is a UE capability
· FFS: whether other parameters such as UE ID, candidate cell ID etc. is contained in RAR 


Proposal 4: Introduce a UE capability for the maximum number of TA values a UE can memorize.

In RAN1#113, it was agreed to introduce a capability for UE-based TA measurement.Working Assumption RAN1#113
From RAN 1 perspective, UE-based TA measurement (UE derives TA based on Rx timing difference between current serving cell and candidate cell as well as TA value for the current serving cell) is supported. 
· Corresponding UE capability is to be introduced to support UE-based TA measurement
· For a UE reports support of this capability, configuration of UE-based TA measurement is supported
· FFS: other impacts on RAN1 spec


Proposal 5: Introduce a UE capability for UE-based TA measurement.

	Qualcomm Incorporated [10]
	Proposal 1-1: Support the following FGs for candidate cell L1 measurement and reporting

· Support of L1 measuremet and report in LTM
· Maximum number of total configured candidate cells for LTM measurement
· Only support of SSB based intra-frequency L1-RSRP measurement
· Maximum number of measured intra-frequency candidate cells per serving cell
· Measured SSB quantity
· Maximum number of measured cells for one report
· Maximum number of measured SSBs per measured cell for one report
· Maximum number of measured SSBs across all measured cells within a slot
· Additional support of SSB based inter-frequency L1-RSRP measurement
· Maximum number of measured frequencies per serving cell
· Note: Each above frequency should be different or have different SCS from SSB of ANY serving cell
· Maximum number of measured cells per frequency per serving cell
· Measured SSB quantity
· Maximum number of measured frequencies for one report
· Maximum number of measured cells per frequency for one report
· Maximum number of measured SSBs per measured cell per frequency for one report
· Maximum number of measured SSBs across all measured cells per frequency within a slot
· Support of beam reporting
· Support of reporting configuration
· Max number of reported RSs per cell in a beam reporting instance
· Max number of reported cells in a beam reporting instance
· Maximum number of CSI report configurations per serving cell
· Support of including current SpCell measurement in L1 measurement report for LTM
· Support of reporting channel and time domain behaviors
· Periodic and semi-persistent report on PUCCH
· Semi-persistent report on PUSCH
· Aperiodic report on PUSCH

Proposal 1-2: Support the following FGs for candidate cell TCI state activation

· Support of TCI indication for candidate cells
· Support of joint TCI type
· Support of TCI indication together with cell switch command
· Support of TCI activation per candidate cell before cell switch command
· Support of single active TCI per candidate cell before cell switch command
· Maximum number of active TCIs across candidate cells in a band
· Support of multiple active TCIs per candidate cell
· Maximum number of active TCIs per candidate cell
· Maximum number of active TCIs across candidate cells in a band
· Support of TCI activation per candidate cell together with cell switch command
· Support of single active TCI per candidate cell together with cell switch command
· Maximum number of active TCIs across candidate cells in a band
· Additional support of separate DL/UL TCI type
· Support of TCI indication together with cell switch command
· Support of TCI activation per candidate cell before cell switch command
· Support of a pair of DL and UL active TCIs per candidate cell before cell switch command
· Maximum number of DL active TCIs across candidate cells in a band
· Maximum number of UL active TCIs across candidate cells in a band
· Support of multiple DL and/or UL active TCIs per candidate cell
· Maximum number of DL active TCIs per candidate cell
· Maximum number of UL active TCIs per candidate cell
· Maximum number of DL active TCIs across candidate cells in a band
· Maximum number of UL active TCIs across candidate cells in a band
· Support of TCI activation per candidate cell together with cell switch command
· Support of a pair of DL and UL active TCIs per candidate cell together with cell switch command
· Maximum number of DL active TCIs across candidate cells in a band
· Maximum number of UL active TCIs across candidate cells in a band

Proposal 1-3: Support the following FGs for candidate cell TA acquisition

· Support of TA acquisition mechanism for candidate cells
· Support RACH-based TA acquisition
· Maximum number of total configured candidate cells for RACH-based TA acquisition
· Support RACH-based TA acquisition for candidate cell that is current serving cell with PUCCH/PUSCH
· Support RACH-based TA acquisition for candidate cell that is not current serving cell with PUCCH/PUSCH
· Support of UE-based TA acquisition
· Maximum number of total configured candidate cells for UE-based TA acquisition

	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (Sidelink WI only)”.
	Consequence if the feature is not supported by the UE
	Type

	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	xx. NR_Mob_enh2
	xx-1-1
	L1 measurement and reports for LTM
	1. Supported maximum number of total configured candidate cells for LTM outside of serving cell configuration and candidate cell configuration

	
	Yes
	
	
	Per band
	N/A
	N/A
	N/A
	
	Optional with capability signaling

	xx. NR_Mob_enh2
	xx-1-1a
	Only support of SSB based intra-frequency L1-RSRP measurement
	1. Maximum number of measured intra-frequency candidate cells per serving cell
2. Maximum number of measured cells for one report
3. Maximum number of measured SSBs per measured cell for one report
4. Maximum number of measured SSBs across all measured cells within a slot

	xx-1-1
	Yes
	
	
	Per band
	N/A
	N/A
	N/A
	
	Optional with capability signaling

	xx. NR_Mob_enh2
	xx-1-1b
	Additional support of SSB based inter-frequency L1-RSRP measurement

	1. Maximum number of measured frequencies per serving cell
2. Maximum number of measured cells per frequency per serving cell
3. Maximum number of measured frequencies for one report
4. Maximum number of measured cells per frequency for one report
5. Maximum number of measured SSBs per measured cell per frequency for one report
6. Maximum number of measured SSBs across all measured cells per frequency within a slot

	xx-1-1a
	Yes
	
	
	Per band
	N/A
	N/A
	N/A
	Note: Each frequency in xx-1-1b should be different or have different SCS from SSB of ANY serving cell
	Optional with capability signaling

	
	xx-1-1c
	Support of beam reporting for LTM
	1. Max number of reported RSs per cell in a beam reporting instance
2. Max number of reported cells in a beam reporting instance
3. Maximum number of CSI report configurations per serving cell

4. Support of including current SpCell measurement in L1 measurement report for LTM
5. Support of periodic and semi-persistent report on PUCCH
6. Support of semi-persistent report on PUSCH
7. Support of aperiodic report on PUSCH

	xx-1-1a, xx-1-1b
	Yes
	
	
	Per band
	N/A
	N/A
	N/A
	
	Optional with capability signaling

	xx. NR_Mob_enh2
	xx-1-2
	Support of single active joint TCI state per candidate cell before cell switch command
	1. Maximum number of active TCIs across candidate cells in a band
	23-1-1
	Yes
	
	
	Per band
	N/A
	N/A
	N/A
	
	Optional with capability signaling

	xx. NR_Mob_enh2
	xx-1-2a
	Support of multiple active joint TCI states per candidate cell before cell switch command
	1. Maximum number of active TCIs per candidate cell
2. Maximum number of active TCIs across candidate cells in a band

	xx-1-2
	Yes
	
	
	Per band
	N/A
	N/A
	N/A
	
	Optional with capability signaling

	xx. NR_Mob_enh2
	xx-1-2b
	Support of single active joint TCI state per candidate cell together with cell switch command
	1. Maximum number of active TCIs across candidate cells in a band

	23-1-1
	Yes
	
	
	Per band
	N/A
	N/A
	N/A
	
	Optional with capability signaling

	xx. NR_Mob_enh2
	xx-1-2c
	Support of a single pair of DL and UL active TCI states per candidate cell before cell switch command
	1. Maximum number of DL active TCIs across candidate cells in a band
2. Maximum number of UL active TCIs across candidate cells in a band
	23-10-1
	Yes
	
	
	Per band
	N/A
	N/A
	N/A
	
	Optional with capability signaling

	xx. NR_Mob_enh2
	xx-1-2d
	Support of multiple DL and/or UL active TCI states per candidate cell before cell switch command
	1. Maximum number of DL active TCIs per candidate cell
2. Maximum number of UL active TCIs per candidate cell
3. Maximum number of DL active TCIs across candidate cells in a band
4. Maximum number of UL active TCIs across candidate cells in a band

	xx-1-2c
	Yes
	
	
	Per band
	N/A
	N/A
	N/A
	
	Optional with capability signaling

	xx. NR_Mob_enh2
	xx-1-2f
	Support of a single pair of DL and UL active TCI states per candidate cell together with cell switch command
	1. Maximum number of DL active TCIs across candidate cells in a band
2. Maximum number of UL active TCIs across candidate cells in a band

	23-10-1
	Yes
	
	
	Per band
	N/A
	N/A
	N/A
	
	Optional with capability signaling

	xx. NR_Mob_enh2
	xx-1-3
	Support RACH-based TA acquisition
	1. Maximum number of total configured candidate cells for RACH-based TA acquisition
2. Support RACH-based TA acquisition for candidate cell that is current serving cell with PUCCH/PUSCH
3. Support RACH-based TA acquisition for candidate cell that is not current serving cell with PUCCH/PUSCH

	
	Yes
	
	
	Per band
	N/A
	N/A
	N/A
	
	Optional with capability signaling

	xx. NR_Mob_enh2
	xx-1-3a
	UE-based TA acquisition for LTM
	1. Maximum number of total configured candidate cells for UE-based TA acquisition

	xx-1-3a
	Yes
	
	
	Per band
	N/A
	N/A
	N/A
	
	Optional with capability signaling






1. Discussion Items during RAN1 #114 — First Checkpoint
[bookmark: _Hlk48059864]After review of contributions submitted to RAN1 #114 in this agenda item, the following topics were identified by the moderator for discussion during RAN1 #114.

General comments

	Company
	Comments/Questions/Suggestions

	Ericsson
	Thank you for the first draft!
In our view, it is sensible to differentiate between the following main sets of FGs since their respective operation is quite orthogonal:
a. Beam indication
b. Measurement reporting
c. TA management
That should also be reflected in the FGs and their components. Which of the FGs and components that should belong to a first FG can be addressed later.
Additionally, the present version requires quite a lot of signaling in that low complexity implementations are differentiated with more complex implementations only by a different value of a component. It is of course a viable approach but will require more signaling than if more complex implementation are included as additional FGs instead.
Further, there is no differentiator between TCI application prior to and joint with beam indication, respectively. This could be combined with joint TCI and separate DL/UL TCI into four separate FGs.



2. Issue 1: FG 45-1
After review of contributions submitted to RAN1 #114 in this agenda item, the following is proposed by the moderator. Companies submitted the following views on the moderator’s proposals.

Proposal: Introduce the following new FG/row
	45. NR_Mob_enh2
	45-1
	L1 measurement and reports for L1-L2 Triggered Mobility (LTM) procedure 
	1. Support of [synchronous and asynchronous] [intra-frequency and inter-frequency] L1- RSRP measurement and reporting based on SSB(s) of candidate cell(s) 
[2. The maximum number of RRC configured candidate cells for L1-RSRP measurement] 
3. Support of up to L candidate cells and M beams in one report where a SSBRI-RSRP pair is used for each beam report.  
4. The max number of SSB resources configured to measure L1-RSRP within a slot with candidate cells across all CC 
[bookmark: _Hlk143481657]5 Support of MAC-CE based cell switch operation
6. Support periodic reporting on PUCCH, semi-persistent reporting on PUCCH/PUSCH, and aperiodic report on PUSCH
	
	Yes
	No
	UE does not support Rel-18 LTM operation
	[Per band/BC]
	No
	No
	n/a
	Component 2 candidate values: {1,2,3,4,5,6,7}

Component 3 candidate values: 
L: {1,2,3,4 }
M:  {1, 2,3,4}

Component 4 candidate values: {1,2,4,8}
	Optional with capability signalling



	Company
	Comments/Questions/Suggestions

	QC
	Thanks for the drafat. A few comments are as below
· For 1st component, suggest separate rows for intra and inter-frequency as proposed blow. Intra-frequency can be baseline, while inter-frequency should be optional with # of measured frequencies as UE capability
· Support 2nd component. UE cannot support infinite configured cells
· For 5th component, it is not related to measurement/report, suggest to remove or create a new row
· For 6th component, suggest separate component for aperiodic report, which has more strigent timeline and can be optional. 
· Add a new component after 2nd component and before 3rd component, since UE only has limited memory to measure and store results for a limited # of PCIs 
· 2.5   The maximum number of measured candidate cells for all periodic reports, activated semi-persistent reports, and triggered aperiodic reports at a given time

	xx. NR_Mob_enh2
	xx-1-1a
	Only support of SSB based intra-frequency L1-RSRP measurement
	5. Maximum number of measured intra-frequency candidate cells per serving cell
6. Maximum number of measured cells for one report
7. Maximum number of measured SSBs per measured cell for one report
8. Maximum number of measured SSBs across all measured cells within a slot

	xx-1-1
	Yes
	
	
	Per band
	N/A
	N/A
	N/A
	
	Optional with capability signaling

	xx. NR_Mob_enh2
	xx-1-1b
	Additional support of SSB based inter-frequency L1-RSRP measurement

	7. Maximum number of measured frequencies per serving cell
8. Maximum number of measured cells per frequency per serving cell
9. Maximum number of measured frequencies for one report
10. Maximum number of measured cells per frequency for one report
11. Maximum number of measured SSBs per measured cell per frequency for one report
12. Maximum number of measured SSBs across all measured cells per frequency within a slot

	xx-1-1a
	Yes
	
	
	Per band
	N/A
	N/A
	N/A
	Note: Each frequency in xx-1-1b should be different or have different SCS from SSB of ANY serving cell
	Optional with capability signaling




	NOKIA
	· As QC suggested, we also support to have different rows for intra and inter-frequency where intra-frequency could be a part of the baseline support. 
· Component 5 can be captured in a new FG. 

	NTT DOCOMO
	For component 1, the support of both intra-F and inter-F is important for LTM.
For component 2, it should be supported.
For component 3, for the candidate values, L=1 is still FFS.
For compotent 5, delete it for 45-1.

	Ericsson
	We have the following general comment on FG 45-1:
RAN1 needs to decide whether the UE-features determins the measurement capability or the measurement reporting capability. In our opinion, RAN1 should focus on reporting and leave actual measurements to RAN4, as is practice from Rel-15 L3 mobility. Note that in legacy, the inter-cell measurements are not covered by UE capabililties. By focusing on reporting, there is no need to differentiate between intra- and inter-frequency measurements. 
With respect to the individual components of FG 45-1 we have the following comments:
2. We could consider this, but we would first need to know how many candidates can be configured, and indicated in the cell-switch command. RAN2 is leaning towards 8. This should be a RAN4 feature.
3. If included in FG 45-1, Comp. 3 should also include (M  L) per RAN1 agreements.
5. Agree with Qualcomm. This should not be part of the measurement reporting FG.
RAN1 should follow legacy reporting with separate FGs for different combinations of reporting type and channel.

	MediaTek
	We share the same view with Ericsson on the general comment part. In fact, RAN4 already made agreement on UE capabilities on measurement as follow
Agreements (RAN4 106bis)
· The supported maximum number of cells/SSBs configured for L1 measurement [on neighbour cell] is up to UE capability
· Details of capability signalling are FFS including at least:
· Whether to differentiate intra and inter-frequency measurements
· Constraints on the lowest value of the capability
· Signaling granularity
Based on the RAN4 agreement, we think there is no need for RAN1 to discuss component 2 and 4 in the proposal. 
For componenet 1, separated capabilities are needed for intra frequency and inter frequency measurement to reflect UE implementation complexity. Note that RAN4 also agreed that there will be a capability to support asynchronous intra frequency L1 measurement.
For component 3, the candidate values should wait for RAN1 progress.
For component 6, suggest to have separate capabilities for different combination of  report type and channel as suggested by Ericsson.

	Huawei, Hisilicon
	For component 1, we prefer to have following separate FGs for different combinations of [synchronous and asynchronous]  and [intra-frequency and inter-frequency] Only the synchronous intra-frequency case is in FG 45-1 as a basic feature. 
· FG45-x: Support of synchronous and intra-frequency LTM, per band, optional with capability signalling. This FG is a part of basic operation for LTM.
· FG45-x+1: Support of asynchronous and intra-frequency LTM, per BC, optional with capability signalling.
· FG45-x+2: Support of synchronous and inter-frequency LTM, per BC, optional with capability signalling.
· FG45-x+3: Support of asynchronous and inter-frequency LTM, per BC, optional with capability signalling.

For component 2, a separate FG could be introduced for all cases such as synchronous and intra-frequency, asynchronous and intra-frequency if supported, synchronous and inter-frequency if supported and asynchronous and inter-frequency if supported. In addition, the components of this FG can mimic that of FG 23-4.
· FG45-x+4: Maximum number of configured candidate cells for L1-RSRP measurement, per BC, FG45-x, FG45-x+1, FG45-x+2 and FG45-x+3 as prerequisite
· Component-1: The maximum number of configured candidate cells is X1 when time domain positions and periodicity of configured SSBs in the candidate cells are the same as time domain positions and periodicity of the serving cell SSBs in a band combination;
· Component-2: The maximum number of configured candidate cells is X2 when time domain positions and periodicity of configured SSBs in the candidate cells are different with time domain positions and periodicity of the serving cell SSBs in a band combination;

For component 3, separate FGs could be introduced for both intra-frequency and inter frequency cases. In addition, 2-21, 2-22 or 2-23, 2-23a should be the prerequisite.of  FG45-x+5. In such case, we do not need component 6 as the P/SP/AP UCI report on PUCCH/PUSCH are exisiting feature. The only thing different is content.
· FG45-x+5: Support of up to M*L SSBRI-RSRP pairs in one report  instance, per BC, 2-21 or 2-22 or 2-23 or 2-23a as prerequisite 
· FG45-x+6: Maximum number of Cell(s) and beam(s) in a report for LTM, per BC, FGX-8 as prerequisite
· Component 1: Support of up to L cells in one report instance in a band combination
· Component 2: Support of up to M beams for each of the L cells in one report instance in a band combination

For component 4, a separate FG should be introduced for all cases such as synchronous and intra-frequency, asynchronous and intra-frequency if supported, synchronous and inter-frequency if supported and asynchronous and inter-frequency if supported.
· FG45-x+7: Measurement resources for LTM, per BC, FG45-x, FG45-x+1, FG45-x+2 and FG45-x+3 as prerequisite
· Component 1: The max number of frequency layers configured to measure L1-RSRP across all candidate cells in a band combination (not applicable for intra-frequency measurement)
· Component 2: The max number of SSB resources configured to measure L1-RSRP within a slot across all the candidate cells 
· Component 3: The max number of SSB resources configured to measure L1-RSRP across all the candidate cells
· Note: the above component 2/3 are also counted in FG16-1g/16-1g-1


	ZTE
	For FG 45-1, we understand that separately FG should be considered for measurement and report to make FG structure more clearer.
For Component 1, intra-frequency should be used as baseline and inter-frequency is optional.
For component 3, 
· according to the following working assumption achieved in RAN1#113 meeting, two new components should be added, one is the maximum number of M * L to report in one report, the other is the value of combination of M and L to report in one report.
· L=1 is still FFS so far.
Working Assumption
· For the beam selection for SSB based L1-RSRP measurement report,
· For the value of M, L 
· the RRC configured candidate values are: 
· M = 1, 2, 3, 4
· L = [1], 2, 3, 4
· Note: the maximum value of M*L and combination of M and L is up to UE capability
For component 5, there is the same view with other companies, such as supporting a separate FG on cell switch command
For component 6, support separately FGs for different report types.



2. Issue 2: FG 45-1a
After review of contributions submitted to RAN1 #114 in this agenda item, the following is proposed by the moderator. Companies submitted the following views on the moderator’s proposals.

Proposal: Introduce the following new FG/row
	45. NR_Mob_enh2
	45-1a
	SSB(s) of candidate cells with PCIs not configured for L3 mobility measurement
	1. Support on that SSB(s) of candidate cells with PCIs not configured for L3 mobility measurement
	
	Yes
	No
	
	per BC
	No
	No
	n/a
	
	Optional with capability signalling




	Company
	Comments/Questions/Suggestions

	QC
	We think this FG is not needed. UE will not blindly detect cells and report their L1 metrics at least in R18. 

	NOKIA
	This FG may not be needed. Candidate cells for LTM are prepared based on the L3 measurement reports as per current  RAN2 running CR 38.300. Also, the restriction on maximum number of candidate cells/SSBs for L1 measurements in 45-1 should be enough. 

	NTT DOCOMO
	Agree with QC.

	Ericsson
	We also do not understand the use of this FG.

	Huawei, HiSilicon
	As there is no agreement on how the SSB for LTM is chosen. If the SSB for LTM measurement is not measured in L3 mobility measurement before, it cost additional implementation complexity at UE side. Thus, we provide such capability. If all companies have common understanding that the SSB for LTM is a subset of SSB measured for L3 mobility, we are fine not to have such feature group. However,  it would be better to reflect such understanding somewhere in the agreement or conclusion. 

	ZTE
	This FG is unclear for us why there is such limitation for L1/L2 based measurement and L3 based measurement.



2. Issue 3: FG 45-2
After review of contributions submitted to RAN1 #114 in this agenda item, the following is proposed by the moderator. Companies submitted the following views on the moderator’s proposals.

Proposal: Introduce the following new FG/row
	45. NR_Mob_enh2
	45-2
	Inclusion of current SpCell in the L1 measurement report
	1. Support of inclusion of current SpCell in the L1 measurement report
	45-1
	Yes
	No
	UE does not include measurement report for SpCell in the L1 measurement report
	Per band 
	No
	No
	n/a
	
	Optional with capability signalling




	Company
	Comments/Questions/Suggestions

	QC
	Support based on the highlighted part. One reporting mode should be optional. Also, this can be merged into 45-1, since it is for report

Agreement
· -	For the beam selection for SSB based L1-RSRP measurement report,
· -	The inclusion of current SpCell in the L1 measurement report is configurable.
-	new UE capability(ies) are introduced and details can be discussed in UE feature

	NTT DOCOMO
	Suggest following revision:
Support of always inclusion of current SpCell in the L1 measurement report.
UE does not always include measurement report for SpCell in the L1 measurement report.

	Ericsson
	No need for a separate FG, including it as a component in FG 45-1 is sufficient.

	Huawei, Hisilicon
	Support this FG. We prefer the report granularity to “per BC”.

	ZTE
	Support adding this FG as a component into FG 45-1. and adding a new FG on “non-inclusion of current SpCell in the L1 measurement report”.



2. Issue 4: FG 45-3
After review of contributions submitted to RAN1 #114 in this agenda item, the following is proposed by the moderator. Companies submitted the following views on the moderator’s proposals.

Proposal: Introduce the following new FG/row
	45. NR_Mob_enh2
	45-3
	Unified TCI with joint DL/UL TCI indication for LTM procedure 
	1. Support of unified TCI with joint DL/UL TCI-state indication for LTM procedure. 
2. The maximum number of configured joint TCI-state per candidate cell
3. Support K MAC-CE activated joint TCI states for a candidate cell before cell-switch command
4. Support of indicating and activating a single joint TCI state or a pair of UL/DL TCI-state in a cell switch command. 
5. Support TCI-state using SSB as QCL source RS for PDCCH and PDSCH reception 
	
	Yes
	No
	UE does not support Rel-18 LTM operation
	Per band
	No
	No
	n/a
	Component 2 candidate values: {8,12,16, 24,32,48, 64, 128, FFS}

Component 3 candidate values for K: {1,2,4, FFS}
	Optional with capability signalling



	Company
	Comments/Questions/Suggestions

	QC
	A few comments are as below
· Suggest to add the following new component after 3rd component. Similar component is introduced for serving cells in R17 unified TCI
· Maximum number of active joint TCI state(s) across candidate cells in a band
· For 4th component, suggest to remove “or a pair of UL/DL TCI-state”, since it is captured in 45-4
· For 5th component, it is not agreed yet. At least put in a bracket

	NOKIA
	· Component 3 – Suggest to either update “a candidate cell” to “per candidate cell” or just use “Support K MAC-CE activated joint TCI states for a candidate cell before cell-switch command”. We have an ongoing discussion in RAN1 whether activation can be supported for more than one candidate cell or not. 
· Component 4 and 5 – same comment as QC

	NTT DOCOMO
	For component 3, we suggest deleting it and add following component.
3. The maximum number of MAC CE activated joint TCI states across candidate cells before cell switch command.

	Ericsson
	Propose to change the name of the FG: “LTM beam indication with joint DL/UL TCI states”.
Overall, there needs to be a distinction between the serving cell TCI states and the LTM states. We prefer to add that explicitly for the cases when it is needed
At present, in our understanding, there is no differentiator between TCI activation before beam indication and jointly with beam indication. Together with unified TCI and separate DL/UL TCI capabilities, four individual FGs should be formed.
Comments regarding respective component:
2. #configured joint TCI states should be an aggregate over all candidate cells.
3. Propose to clarify:  The maximum number of configured joint LTM TCI-states per candidate cell
4. Propose to clarify: Support K MAC-CE activated joint LTM TCI states for a candidate cell before cell-switch command If a positive  number in this component implies support for TCI activation ahead of beam indication, the value K=0 should also be supported to allow for UEs supporting a single TCI state. 
5. Pairs of DL/UL TCI states should be handled separately.
6. Propose to clarify: Support LTM TCI-state using SSB as QCL source RS for PDCCH and PDSCH reception

	MediaTek
	From UE implementation point of view, there is limited number of resource for activated TCI state which should shared with serving cells and candidate cells. Therefore, we suggest to add 
· The maximum number of MAC-CE activated joint TCI states across all candidate cells and serving cells
Also suggest a similar proposal for configured TCI state
The maximum number of configured joint TCI-state across all candidate cells and serving cells

For component 3, suggest to follow Rel-17 MIMO FG 23-1-1 structure where K=1 is baseline capability. Other value of K can be a separated capability as FG23-1-1a.
For component 5, exact description should depend on ongoing RAN1 discussion.

	Huawei, Hisilicon
	We think the activation of multiple LTM TCI states before  CSC could be a separate FG from the rest as it requires addition complexity from the joint indication and activation scheme. 
Some components should be added,
· Component 2a. The maximum number of configured joint TCI-state acorss all candidate cells and serving cells
· Component 3a. Support K1 MAC-CE activated joint TCI states acorss all candidate cells and serving cells before cell-switch command
For component 4&5, agree QC’s comments.
In addition, we prefer the report granularity to “per BC”.

	ZTE
	For component 3, we suggest adding square brackets for “a candidate cell” since RAN1 has agreed that detailed design of MAC CE TCI state activation including MAC CE TCI state activation is per candidate cell or across candidate cells will be done by RAN2 and send an LS to RAN2 in RAN1#113 meeting. 
Agreement
· 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
For component 4, same view as QC.
For component 5, according to latest conclusion in the first online session, SSB or TRS can be configured as QCL source RS in TCI state for PDCCH and PDSCH reception. To support it, a new FG on supporting TCI-state using TRS as QCL source RS for PDCCH and PDSCH reception should be added.
Agreement
In R18 LTM, on the QCL source of the TCI state before/during the cell switch command, 
· SSB or TRS can be configured in a TCI state for the candidate cell(s) before/during cell switch command
· Whether the TRS can be used for the candidate cell(s) before/during cell switch command is up to UE capability




2. Issue 5: FG 45-4
After review of contributions submitted to RAN1 #114 in this agenda item, the following is proposed by the moderator. Companies submitted the following views on the moderator’s proposals.

Proposal: Introduce the following new FG/row
	45. NR_Mob_enh2
	45-4
	Unified TCI with separate DL/UL TCI indication for LTM procedure 
	1. Support of unified TCI with separate DL/UL TCI-state indication for LTM procedure. 
2. The maximum number of configured DL TCI-state per candidate cell
3. The maximum number of configured UL TCI-state per candidate cell 
4. Support K MAC-CE activated DL TCI states for a candidate cell before cell-switch command
5. Support K MAC-CE activated UL TCI states for a candidate cell before cell-switch command
6. Support of indicating and activating a pair of UL/DL TCI-state in a cell switch command. 
7. Support TCI-state using SSB as QCL source RS for PDCCH and PDSCH reception 
	
	Yes
	No
	UE does not support Rel-18 LTM operation
	Per band
	No
	No
	n/a
	Component 2 candidate values: {8,12,16, 24,32,48, 64, 128}

Component 3 candidate values: {8,12,16, 24,32,48, 64}

Component 4 and 5 candidate values for K: {1,2,4, FFS}
	Optional with capability signalling



	Company
	Comments/Questions/Suggestions

	QC
	A few comments are as below
· For component 4 and 5, suggest to use K1 and K2, instead of common K
· Suggest to add the following two new components after 5th component
· Maximum number of active DL TCI state(s) across candidate cells in a band
· Maximum number of active UL TCI state(s) across candidate cells in a band
· For component 7, it is not agreed yet. At least put in a bracket

	NOKIA
	· Component 4 and 5  – same comment as in 45-3: suggest to either update “a candidate cell” to “per candidate cell” or just use “Support K MAC-CE activated DL/UL TCI states for a candidate cell before cell-switch command”. We have an ongoing discussion in RAN1 whether activation can be supported for more than one candidate cell or not. 
· Component 7 – as QC mentioned, this issue is still open in RAN1.

	NTT DOCOMO
	Suggest deleting component 4 and 5, and add following component.
4. The maximum number of MAC CE activated DL TCI states across candidate cells before cell switch command.
· 5. The maximum number of MAC CE activated UL TCI states across candidate cells before cell switch command.

	Ericsson
	Propose to change the name of the FG: “LTM beam indication with separate DL/UL TCI states”.
Similar comments as for FG 45-3:
2-3: # is provided as an aggregate.
4-5: K=0 for TCI state activation should be supported
If components 4-5 does not support joint TCi activation and beam indication a feature regarding TCI activation time in relation to beam activation time should be included.

	MediaTek
	Similar comment as FG45-3 for FG45-4 compoenet 2/3/4/5/7. 

	Huawei, Hisilicon
	Similar as issue 3, We think the activation of multiple LTM TCI states before  CSC could be a separate FG from the rest as it requires addition complexity from the joint indication and activation scheme. 
Some components should be added,
· Component 2a. The maximum number of configured DL TCI-state acorss all candidate cells and serving cells
· Component 3a. The maximum number of configured UL TCI-state acorss all candidate cells and serving cells
· Component 4a. Support K1 MAC-CE activated DL TCI states acorss all candidate cells and serving cells before cell-switch command
· Component 5a. Support K2  MAC-CE activated DL  TCI states acorss all candidate cells and serving cells before cell-switch command
For component 4&5&7, agree QC’s comments.
In addition, we prefer the report granularity to “per BC”.

	ZTE
	For component 4 and 5, in addition to the comment raised by QC, we also suggest adding square brackets for “a candidate cell” since RAN1 has agreed that detailed design of MAC CE TCI state activation including MAC CE TCI state activation is per candidate cell or across candidate cells will be done by RAN2 and send an LS to RAN2 in RAN1#113 meeting. 
Agreement
· 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
For component 7, according to latest conclusion in the first online session, SSB or TRS can be configured as QCL source RS in TCI state for PDCCH and PDSCH reception. To support it, a new FG on supporting TCI-state using TRS as QCL source RS for PDCCH and PDSCH reception should be added.
Agreement
In R18 LTM, on the QCL source of the TCI state before/during the cell switch command, 
· SSB or TRS can be configured in a TCI state for the candidate cell(s) before/during cell switch command
· Whether the TRS can be used for the candidate cell(s) before/during cell switch command is up to UE capability



2. Issue 6: FG 45-5
After review of contributions submitted to RAN1 #114 in this agenda item, the following is proposed by the moderator. Companies submitted the following views on the moderator’s proposals.

Proposal: Introduce the following new FG/row
	45. NR_Mob_enh2
	45-5
	RACH-based TA acquisition
	1. TA acquisition of N candidate cell(s) based on PDCCH ordered CFRA procedure before receiving cell switch command MAC-CE
2. Power ramping for PRACH retransmission based on PDCCH order indication
3. Handling the overlap between UL transmission on serving cell and PRACH on intra- or inter-frequency candidate cell(s). 
	
	Yes
	No
	UE does not support early TA acquisition before cell switch command for LTM procedure
	Per Band
	No
	No
	n/a
	Component 1 candidate value {1, FFS}
	Optional with capability signalling



	Company
	Comments/Questions/Suggestions

	QC
	Suggest to have separate rows for PRACH on candidate cells as and NOT as current serving cells. Btw, there is no intra or inter-frequency candidate cell for UL Tx. We only have intra and inter-frequency for DL measurement, which cannot say anything on the UL bandwidth relation between candidate cell and serving cell

	45-5
	RACH-based TA acquisition for candidate cell(s) as current serving cell(s)
	1. TA acquisition of N candidate cell(s) based on PDCCH ordered CFRA procedure before receiving cell switch command MAC-CE
2. Power ramping for PRACH retransmission based on PDCCH order indication
3. Handling the overlap between UL transmission on serving cell and PRACH on intra- or inter-frequency candidate cell(s) as current serving cell(s). 




	45-6
	RACH-based TA acquisition for candidate cell(s) NOT as current serving cell(s)
	1. TA acquisition of N candidate cell(s) based on PDCCH ordered CFRA procedure before receiving cell switch command MAC-CE
2. Power ramping for PRACH retransmission based on PDCCH order indication
3. Handling the overlap between UL transmission on serving cell and PRACH on candidate cell(s) NOT as current serving cell(s). 




	NOKIA
	· For better clarification - the name of the feature group could be “RACH-based early TA acquisition”. 
· Component 3 is not clear – suggest to remove this for now as this issue still being discussed in RAN1 using the existing supported UE capabilities. We may not need to define any new UE FG on this. 

	NTT DOCOMO
	We donot agree with QC’s comment.

	Ericsson
	We do not see a need to have N reported. RAN2 would determine a max number of configured candidates, and a reasonable assumption is that the UE could transmit PRACH to any of them. 

	Huawei, Hisilicon
	Fine. We prefer the report granularity to “per BC”

	ZTE
	For component 3, we are not sure whether it should be included in FG 45-5. from our perspective, it can be used as a separate FG. Besides, we have no see a need to distinguish intra- or inter-frequency candidate cell(s) for TA acquisition.



2. Issue 7: FG 45-6
After review of contributions submitted to RAN1 #114 in this agenda item, the following is proposed by the moderator. Companies submitted the following views on the moderator’s proposals.

Proposal: Introduce the following new FG/row
	45. NR_Mob_enh2
	45-6
	UE-based TA acquisition for LTM
	1. UE derives TA based on Rx timing difference between current serving cell and candidate cell as well as TA value for the current serving cell
2. Maximum number of TA values a UE can memorize

	
	Yes
	No
	UE does not support UE-based TA measurement for LTM procedure
	Per Band 
	No
	No
	n/a
	
	Optional with capability signalling



	Company
	Comments/Questions/Suggestions

	QC
	Fine for this one

	NOKIA
	This overall FG can be put in brackets for now. The support of this feature is subject to RAN4 reply on whether this scheme is feasible or not. 

	NTT DOCOMO
	Support.

	Ericsson
	We note that RAN4 is still debating if this is possible. Again, RAN2 is still discussing how many candidates can be supported. 
This feature does not need to be addressed until RAN1 receives a response from RAN4.

	Huawei, Hisilicon
	Fine. We prefer the report granularity to “per BC”

	ZTE
	Suggest postponing discussion of this FG since it is uncertain whether this TA acquisition solution will be supported in Rel-18 LTM in RAN 4.



2. Issue 8: FG 45-7
After review of contributions submitted to RAN1 #114 in this agenda item, the following is proposed by the moderator. Companies submitted the following views on the moderator’s proposals.

Proposal: Introduce the following new FG/row
	45. NR_Mob_enh2
	45-7
	Support RACH-less L1/L2 triggered mobility
	1.Support RACH-less handover in L1/L2 triggered mobility
2. Support RACH-less intra-frequency handover of L1/L2 triggered mobility.
3. The maximum number of candidate cells supported in RACH-less intra-frequency handover
3. Support RACH-less inter-frequency handover of L1/L2 triggered mobility.
4. The maximum number of candidate cells supported for RACH-less inter-frequency handover.
	
	Yes
	No
	RACH-less L1/L2 triggered mobility is not supported
	Per Band
	No
	No
	n/a
	
	Optional with capability signalling



	Company
	Comments/Questions/Suggestions

	QC
	Simlar to our comments for 45-1, the support of RACH-less inter-frequency HO should be optional, i.e. component 3 and 4 should be in a new row for RACH-less inter-frequency HO. We do not support both intra and inter-frequency as baseline

	NOKIA
	· The need of FG is not clear. We have already added 45-5 on PDCCH ordered RACH-based early TA acquisition scheme. If needed, support based on intra and inter-freq can be added in 45-5. 
· In addition to 45-5, we need to capture the  support of reception of target cell TA from cell switch command, indicating TA= 0 or keeping the same value as source cell . But, the above 45-7 is not needed. 
Agreement
From RAN 1 perspective, without performing PDCCH-ordered RACH for candidate cell(s), RACH-less mechanism can be supported by indicating TA value of target cell as TA=0 or keeping the same value as source cell in cell switch command.
· Note 1: this doesn’t mean to preclude TA values other than 0 and the same value as source cell in cell switch command for PDCCH-ordered RACH when RAR is not configured for the PDCCH order.
· Note 2: The feasibility and signalling can be further concluded by RAN2

	NTT DOCOMO
	OK. The support of both intra-F and inter-F is important for LTM.

	Ericsson
	Do not support. Not clear what this means. “RACH-less” implemented as TA=0 should be part of 45-3, 45-4.

	Huawei, Hisilicon
	The cases that synchronous and intra-frequency, asynchronous and intra-frequency if supported, synchronous and inter-frequency and asynchronous and inter-frequency for R18 LTM HO operation should be separate FGs.  The synchronous and intra-frequency case can be as a basic feature and three other cases should be as optional. 
Considering the LTE-like rach less only requires UE to obtained TA of target cell from CSC, if UE support RACH based scheme, it should also support LTE-like RACH less as same indication mechanism is used.
We suggest we can restrict the component of 45-5 in issue 6 only for PRACH transmission to target cell. And 45-7 can be changed to “TA acquisition from cell switch command”  then such FG can be used for both LTE-like RACH-less and RACH based schenme.

	ZTE
	The same view as QC



1. Conclusion
Agreements reached during RAN1 #114 as part of this agenda item are summarized in [11].
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