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1. Introduction
This document presents the summary of email discussion [115-R18-UE_features-02] during RAN1 #115. According to the Chair’s Notes:
	[115-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 #115 within the scope of [115-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 #115
The following is the moderator’s summary of contributions submitted to RAN1 #115 in this agenda item.

	45. NR_Mob_enh2
	45-1
	Intra-frequency L1 measurement and reports for L1-L2 Triggered Mobility (LTM) procedure[—processing capability]
	1. Support of [RTD > CP and RTD <= CP] intra-frequency L1- RSRP measurement and reporting based on SSB(s) of candidate cell(s) 
2. Maximum number of RRC configured candidate cells for intra-frequency L1-RSRP measurement
[3. Maximum number of measured candidate cells for all periodic reports, activated semi-persistent reports, and triggered aperiodic reports at a given time]
4. Support of up to L candidate cells and M beams in one report where a SSBRI-RSRP pair is used for each beam report for intra-frequency L1-RSRP measurement  
[5. The max number of SSB resources configured to measure L1-RSRP within a slot with candidate cells and serving cell across all CC ]
	2-21 or 2-22 or 2-23 or 2-23a
	Yes
	No
	UE does not support intra-frequency L1 measurement and reports for Rel-18 LTM operation
	[Per band/BC]
	No
	No
	n/a
	Component 2 candidate values: {1,2,3,4,5,6,7,8}

[Component 3 candidate values: {1,2,3,4,5,6,7, 8}]

Component 4 candidate values: 
L: {1, 2,3,4}
M: {1, 2,3,4}
M  L: {1,2,3,4[, 6, 8, 9, 12, 16]}

[Component 5 candidate values: {1,2,4,8}]
	Optional with capability signalling



	Company
	Summary

	Huawei/HiSilicon [2]
	It was agreed in RAN4#106 that SSB based L1 intra-frequency measurement in RTD> CP scenario is supported with additional UE capability. 
	<Agreement>: 
· For SSB based intra-frequency L1 measurement, support the scenario that RTD between the SSBs of serving cell and neighbour cell on the same carrier is larger than CP length of the corresponding SCS with additional UE capability.
· Note: the need for UE capability can be further discussed subject to the outcome of the discussion on measurement framework


In our view, the RTD <= CP intra-frequency L1-RSRP measurement should be the basic feature group.  The RTD > CP intra-frequency L1-RSRP measurement should be optional capability. In the component 5 of current FG45-1, the max number of SSB resources configured to measure L1-RSRP within a slot with candidate cells across all CC is reported, which only reflects the requirement on the processing capability. A practical implementation to support LTM measurement is to let intra cell and inter cell measurement share processing and buffer capability. A note similar as that in FG 23-1-2 should be added that the reported number of SSB resources should be counted in the corresponding component in FG 16-1g/16-1g-1. Otherwise, “and serving cell” in component 5 should be kept. 

Proposal 2-1: For FG 45-1,
· Split the current FG 45-1 into two FGs, one for RTD>CP (per BC) and the other for RTD <=CP (per band)
· FG 45-1: Support of RTD <=CP intra-frequency LTM, per band, optional with capability signalling. This FG is a part of basic operation for LTM.
· FG 45-1-1: Support of RTD>CP intra-frequency LTM measurement with measurement gap, per BC, optional with capability signalling.
· Remove bracket on component 5 and candidate values.
· Add component 6 of the max number of SSB resources configured to measure L1-RSRP across all CC
· Add notes to 45-1 and 45-1-1: the component 5 and component 6 are also counted in component 1 and component 2 of FG16-1g/16-1g-1. Otherwise, “and serving cell” in component 5 and 6 should be kept. 
	45. NR_Mob_enh2
	45-1
	Intra-frequency L1 measurement and reports for L1-L2 Triggered Mobility (LTM) procedure[—processing capability]
	1. Support of [RTD > CP and RTD <= CP] intra-frequency L1- RSRP measurement and reporting based on SSB(s) of candidate cell(s) 
2. Maximum number of RRC configured candidate cells for intra-frequency L1-RSRP measurement
[3. Maximum number of measured candidate cells for all periodic reports, activated semi-persistent reports, and triggered aperiodic reports at a given time]
4. Support of up to L candidate cells and M beams in one report where a SSBRI-RSRP pair is used for each beam report for intra-frequency L1-RSRP measurement  
[5. The max number of SSB resources configured to measure L1-RSRP within a slot with candidate cells and serving cell across all CC ]
6. The max number of SSB resources configured to measure L1-RSRP across all the candidate cells and serving cell across all CCs
	2-21 or 2-22 or 2-23 or 2-23a
	Yes
	No
	UE does not support intra-frequency L1 measurement and reports for Rel-18 LTM operation
	[Per band/BC]
	No
	No
	n/a
	Component 2 candidate values: {1,2,3,4,5,6,7,8}

[Component 3 candidate values: {1,2,3,4,5,6,7, 8}]

Component 4 candidate values: 
L: {1, 2,3,4}
M: {1, 2,3,4}
M  L: {1,2,3,4[, 6, 8, 9, 12, 16]}

[Component 5 candidate values: {1,2,4,8}]

Component 8 6
candidate values:
{2,4,8,12,16,32,64}

Note: The component 5 and component 6 are also counted in component 1 and component 2 of FG16-1g/16-1g-1


	Optional with capability signalling

	
	45-1-1
	Intra frequency LTM measurement with RTD > CP  

	Support of intra-frequency LTM measurement with RTD > CP
	45-1
	
	
	
	Per BC
	No
	No
	n/a
	Note: the number of SSB resources measurement in this FG is counted into 45-1.
	Optional with capability signalling




	Nokia/Nokia Shanghai Bell [3]
	· Component 3 of FG 45-1 and 45-1a is a capability related to number of measurements which is a RAN4 related UE capability, hence this should be removed from RAN1 feature list.
· For component 4 of FG 45-1 and 45-1a, RAN1 has agreed to support L = 1. With L = {1,2,3,4} and M = {1,2,3,4}, all possible combinations of M x L should be supported as candidate values, i.e., M x L = {1, 2, 3, 4, 6, 8, 9, 12, 16}. In case of any concern on the large values, at least M x L = {1, 2, 3, 4, 6, 8} should be supported to at least have some meaningful number of beam measurements for the configured number of cells, e.g., at least 2 beams from each of the 3 or 4 measured candidate cells.
· [bookmark: _Hlk149572685]Component 5 of 45-1 and 45-1a, and component 6 of 45-1a should only consider the candidate cells. 
· Similar to component 6 of 45-1a, a component like “The max number of SSB resources configured to measure L1-RSRP across all the candidate cells for intra- frequency L1-RSRP measurement” should also be added to 45-1.
· The note added in 45-1a “The component 5/6 are also counted in FG16-1g/16-1g-1” should be added to 45-1 as well. 
· [bookmark: _Hlk149570776]In the legacy, for CSI reporting framework, UE capabilities have been defined for maximum number of periodic/aperiodic/semi-persistent CSI report settings per BWP for beam report (in FG 2-35). Since LTM reporting configuration is independent from the legacy CSI reporting framework, new components need to be added either as a part of 45-1 or as new rows to capture maximum number of periodic, aperiodic, and semi-persistent CSI report settings per BWP for LTM. 
Proposal 1: Consider the following updates to FGs 45-1, 45-1a, and 45-2:
· Component 3 of FG 45-1 and 45-1a should be removed from the RAN1 UE features.
· On component 4 of FG 45-1 and 45-1a, support at least {1, 2, 3, 4, 6, 8} as candidate values.
· On component 5 of FG 45-1 and 45-1a and component 6 of 45-1a, remove “serving cell”.
· Add a component in FG 45-1 as “The max number of SSB resources configured to measure L1-RSRP across all the candidate cells for intra- frequency L1-RSRP measurement”.
· Add a note to FG 45-1 as “The component 5/6 are also counted in FG16-1g/16-1g-1”.
· For L1 measurement reporting, a row (or as components of 45-1) needs to be added to capture maximum number of periodic, aperiodic, and semi-persistent CSI report settings per BWP for LTM.
	45-1
	Intra-frequency L1 measurement and reports for L1-L2 Triggered Mobility (LTM) procedure[—processing capability]
	1. Support of [RTD > CP and RTD <= CP synchronous and asynchronous] [intra-frequency and inter-frequency] L1- RSRP measurement and reporting based on SSB(s) of candidate cell(s)
 
[2. Maximum number of RRC configured candidate cells for intra-frequency L1-RSRP measurement] 

[3. Maximum number of measured candidate cells for all periodic reports, activated semi-persistent reports, and triggered aperiodic reports at a given time]

4. Support of up to L candidate cells and M beams in one report where a SSBRI-RSRP pair is used for each beam report for intra-frequency L1-RSRP measurement.  

[5. The max number of SSB resources configured to measure L1-RSRP within a slot with candidate cells and serving cell across all CC]

6. The max number of SSB resources configured to measure L1-RSRP across all the candidate cells for intra- frequency L1-RSRP measurement

7. Maximum number of periodic report setting per BWP for LTM measurement report

8. Maximum number of semi-persistent report setting per BWP for LTM measurement report

9. Maximum number of aperiodic report setting per BWP for LTM measurement report
	2-21 or 2-22 or 2-23 or 2-23a
	Yes
	No
	UE does not support intra-frequency L1 measurement and reports for Rel-18 LTM operation
	[Per band/BC]
	No
	No
	n/a
	[Component 2 candidate values: {1,2,3,4,5,6,7,8}]

[Component 3 candidate values: FFS {1,2,3,4,5,6,7, 8}]

Component 4 candidate values: 
L: {[1,] 2,3,4}
M: {1, 2,3,4}
M  L: FFS {1,2,3,4, [6, 8, 9, 12, 16]}

[Component 5 candidate values: {1,2,4,8}]
Component 6
candidate values:
{2,4,8,12,16,32,64}

Component 7 candidate values: {1, 2, 3, 4}

Component 8 candidate values: {0, 1, 2, 3, 4}

Component 9 candidate values: {1, 2, 3, 4}


Note: The component 5/6 are also counted in FG16-1g/16-1g-1
	Optional with capability signalling




	ZTE [4]
	For FG 45-1/1a outcome from RAN1#114bis meeting, we have the following analysis:
· For FG 45-1 “intra-frequency L1 measurement and reports for L1-L2 Triggered Mobility (LTM) procedure”, we don’t need to discuss whether L1/L2-triggered mobility procedure or L1 measurement and reporting depends on the UE processing capability. In our view, measurement and reporting should be regarded as an overall capability and per band.
· For component 1, whether to differentiate sync (RTD <= CP) and async (RTD > CP) scenarios for L1 intra- and inter-frequency measurement should be left to RAN4 decision.
· For component 3, from saving UE energy and supporting consecutive cell switching scenario perspective, the maximum number of measured candidate cells should NOT be larger than the maximum number of configured candidate cells. Specific candidate values can be 1,2,3,4,5,6,7,8.
· For component 4, according to the value of M and L, M * L can be any of 1,2, 3, 4, 6, 8, 9, 12, 16 depending on UE capability.
· For component 5, in order to limit UE processing complexity, the characteristics on the max number of SSB resources configured to measure L1-RSRP within a slot with candidate cells and serving cell across all CC should be supported and candidate values at least can be 1,2,4,8. Besides, from capability of UE memory perspective, a new component “the max number of SSB resources configured across all the candidate cells and serving cell for L1-RSRP measurement should be considered. 
	45. NR_Mob_enh2
	45-1
	Intra-frequency L1 measurement and reports for L1-L2 Triggered Mobility (LTM) procedure[—processing capability]
	1. Support of [RTD > CP and RTD <= CP] intra-frequency L1- RSRP measurement and reporting based on SSB(s) of candidate cell(s) 
2. Maximum number of RRC configured candidate cells for intra-frequency L1-RSRP measurement
[3. Maximum number of measured candidate cells for all periodic reports, activated semi-persistent reports, and triggered aperiodic reports at a given time]
4. Support of up to L candidate cells and M beams in one report where a SSBRI-RSRP pair is used for each beam report for intra-frequency L1-RSRP measurement  
[5. The max number of SSB resources configured to measure L1-RSRP within a slot with candidate cells and serving cell across all CC ]
6. the max number of SSB resources configured across all the candidate cells and serving cell for L1-RSRP measurement
	2-21 or 2-22 or 2-23 or 2-23a
	Yes
	No
	UE does not support intra-frequency L1 measurement and reports for Rel-18 LTM operation
	[Per band/BC]
	No
	No
	n/a
	Component 2 candidate values: {1,2,3,4,5,6,7,8}

[Component 3 candidate values: {1,2,3,4,5,6,7, 8}]

Component 4 candidate values: 
L: {1, 2,3,4}
M: {1, 2,3,4}
M  L: {1,2,3,4[, 6, 8, 9, 12, 16]}

[Component 5 candidate values: {1,2,4,8}]

Component 6 candidate values: FFS
	Optional with capability signalling




	Ericsson [5]
	RAN 1 discussed whether RTD requirements should be included in the component description of Component 1 of FG 45-1. In our understanding, the performance requirements for measurements based on serving cell timing (RTD ≤ CP) and candidate cell timing (RTD > CP) may differ. For this reason, we think it would be beneficial to provide the NW with information about the UE capabilities related to measurements on candidates with RTD ≤ CP and RTD > CP. However, the NW cannot guarantee that the RTD is smaller than a certain value. Nor will the UE estimate the RTD of any signal, to check if the RTD is larger than the CP. The UE would simply measure under a certain timing assumption, either the serving cell timing, or the candidate cell timing. The additional information about measurement capabilities related to measurements on candidates with RTD > CP would serve as additional information to the NW, but the UE would always accept the RRC configuration, provided that the number of configured candidates is below the maximum limit. To capture this, we propose to add components in 45-1 that describe the UE measurement capability on candidates with RTD>CP. We would also clarify that the UE would never reject the RRC configuration based on these new components.
[bookmark: _Toc149928216]Add components specifying the UE measurement capability for RTD > CP in 45-1.
[bookmark: _Toc149928217]Add notes stating that the UE would not reject the RRC configuration based on components related to measurements on candidates with CP>RTD.
Regarding Component 3 in FG 45-1 and 45-1a, it is our understanding that RAN1 and RAN4 share the responsibilities for measurements in that RAN4 is responsible for specifying measurement capabilities whereas RAN1 is responsible for specifying reporting capabilities. If that split should be adhered to also for Rel-18 mobility, Component 3 and 5 in FG 45-1 and FG 45-1a can be left for RAN4 to specify, i.e., it can be deleted from FG 45-1 and FG 45-1a.
[bookmark: _Toc149928218]Leave FG 45-1, Component 3 for RAN4 to decide, i.e., delete Component 3 from FG 45-1 and 45-1a.
If there is a reasonable definition of “configured to measure” that would result in a different limitation compared to Component 2, we would be willing to reconsider.
We note that, since FG 45-1 is limited to intra-frequency measurements, including component carriers in the description becomes irrelevant. 
[bookmark: _Toc149928213]For Component 5, no CCs are available for intra-frequency measurements.
We also do not see why the serving cell should be included in Component 5. After all, to report serving cell LTM measurements, the serving cell must be one of the candidates. 
For the candidate value range of Component 5, there are 2 SSBs per slot, at least if we define the slot length based on the same SSB numerology, which is the reasonable choice here. Therefore, the component candidate values should be twice the component candidate values of Component 2:
[bookmark: _Toc149928219]Add candidate component values 10, 12, 14, 16 to Component 5 in FG 45-1 and FG 45-1a.
The split of intra-frequency and inter-frequency measurements into FG 45-1 and FG 45-1a is positive since it allows for a minimalistic implementation of the most common use case. The intra-frequency measurement feature group should be a pre-requisite for the inter-frequency feature groups, so that we can rely on what is signaled in FG 45-1 when defining the inter-frequency measurements. However, we do not see the motivation to signal Component 4 in FG 45-1a, i.e., the number of values to include the report should be same as in the intra-frequency case. We do not see that it is likely that the UE would ever report a different value for FG 45-1a than in FG 45-1. Therefore, we propose to delete Component 4 from FG 45-1a.
[bookmark: _Toc149928220]Delete Component 4 from FG 45-1a.
There is no reason why an inter-frequency measurement capability should result in increased component values from what is already the UE already report in FG 45-1. A similar argument could be made for Component 2, but the situation is less clear. Therefore, we are OK to keep Component 2.
In RAN1#114bis, there was a discussion about measurement gaps. Although this is primarily in RAN4’s domain, we propose to limit FG 45-1a to operation with measurements gaps, since this is the main mode of operation for inter-frequency measurements. We have then added a new feature group FG 45-1b to describe the case without measurement gaps. FG 45-1b contains Components 2 and 5 from FG 45-1a, with obvious modifications.
[bookmark: _Toc149928221]Split FG 45-1a into FG 45-1a and FG 45-1b to differentiate between inter-frequency L1 measurements with and without gap, respectively.
The above preferred proposals are summarized in Table 1 with changes indicated using change marks.
	45-1
	Intra-frequency L1 measurement and reports for L1-L2 Triggered Mobility (LTM) procedure[—processing capability]
	1. Support of [RTD > CP and RTD <= CP] intra-frequency L1- RSRP measurement and reporting based on SSB(s) of candidate cell(s) 
2. Maximum number of RRC configured candidate cells for intra-frequency L1-RSRP measurement
[3. Maximum number of measured candidate cells for all periodic reports, activated semi-persistent reports, and triggered aperiodic reports at a given time]
4. Support of up to L candidate cells and M beams in one report where a SSBRI-RSRP pair is used for each beam report for intra-frequency L1-RSRP measurement  
[5. The max number of SSB resources configured to measure L1-RSRP within a slot with candidate cells and serving cell across all CC ]
6. Maximum number of RRC configured candidate cells for intra-frequency L1-RSRP measurement with Rx timing difference larger than CP
	2-21 or 2-22 or 2-23 or 2-23a
	UE does not support intra-frequency L1 measurement and reports for Rel-18 LTM operation
	[Per band/BC]
	Component 2 candidate values: {1,2,3,4,5,6,7,8}
[Component 3 candidate values: {1,2,3,4,5,6,7, 8}]
Component 4 candidate values: 
L: {1, 2,3,4}
M: {1, 2,3,4}
M  L: {1,2,3,4[, 6, 8, 9, 12, 16]}

[Component 5 candidate values: {1,2,4,8,10,12,14,16}]

Component 6 candidate values {1,2,3,4,5,6,7,8}

Note: the UE would not reject the RRC configuration based on component 6




	Vivo [6]
	For FG 45-1, according to RAN4 reply LS [2], RAN4 has agreed to support the scenario that RTD between the SSBs of serving cell and neighbour cell on the same carrier is larger than CP length of the corresponding SCS with additional UE capability.  Thus, Support of RTD <= CP and intra-frequency L1- RSRP measurement and reporting based on SSB(s) of candidate cell(s) is basic feature and other cases need UE additional capability. Therefore, FG 45-1 should be separated as two FGs, where one FG is for the case of RTD<=CP and intra-frequency, and the other FG is for the case of RTD>CP and intra-frequency. And the components included in the original FG 45-1 need to be copied for the new FG.  In addition, component 3 in the three FGs is related to measurement and corresponding capability is still under discussion in RAN4. The corresponding candidate value should be determined after RAN4 discussion is complete. 
RAN4 has agreed to support the scenario that RTD between the SSBs of serving cell and candidate cell on the same carrier is larger than CP length of the corresponding SCS with additional UE capability.
FG 45-1 should be divided into two FGs for the cases of RTD>CP and RTD<=CP respectively, where RTD<=CP is the basic feature.
The candidate values of component 3 in the FG 45-1, FG 45-1a and FG 45-1b should be determined after RAN4-related discussion is complete.
For the part of beam indication, whether the maximum number of configured joint LTM TCI state(s) is defined per candidate cell, or across candidate cell(s), or across candidate cell(s)s and serving cell(s) is related to following element the TCI state configuration for candidate cell(s). Two TCI state configuration schemes are listed below:
· Alt-1: a mixed TCI state pool where TCI states associated with candidate cell(s) and TCI states associated with the serving cell(s) are included.
· Alt-2: independent TCI state pool where all TCI states are only associated with the candidate cell.
According to the following agreement achieved before in RAN1 [3] and RAN2 [4], Alt-2 is more reasonable. Therefore, the value of component 2 of FG 45-3 and component 2 and 3 of FG 45-4 defined per candidate cell is sufficient. For the FFS about how to count total number of joint TCI states, it is unnecessary to be addressed if Alt-2 is the common understanding.
	RAN1#111 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). 

RAN2#119bis-e agreement
RAN2 assumes L1/2 mobility trigger information is conveyed in a MAC CE, FFS if the MAC CE or a DCI is used for the actual triggering. 
RAN2 assumes the MAC CE for L1/2 mobility trigger contains at least a candidate configuration index. 


 According to agreement achieved in RAN1 and RAN2, it is reasonable that all TCI states in the TCI state list configured for a candidate cell are only associated with the candidate cell.  
The maximum number of configured joint LTM TCI state(s) should be defined per candidate cell.
The maximum number of configured DL TCI state(s) and UL TCI state(s) should be defined per candidate cell.


	Spreadtrum Communications [7]
	[bookmark: OLE_LINK102][bookmark: OLE_LINK87][bookmark: OLE_LINK85][bookmark: OLE_LINK86][bookmark: OLE_LINK81][bookmark: OLE_LINK82][bookmark: OLE_LINK84][bookmark: OLE_LINK83]For component 1, if RAN4 can capture separate UE capability for RTD > CP and RTD <= CP, it is fine to have both in the basic feature. Otherwise, it can have separate FGs, one for intra-frequency for RTD <= CP, and another for intra-frequency for RTD > CP. 
Proposal 1. FG 45-1 component 1, separate FGs for RTD > CP and RTD <= CP, either in RAN1 or RAN4 UE feature. 
We support to confirm component 3. UE has limited capability to measure different candidate cells’ RS, it can reduce the implementation complexity. 
Proposal 1. Confirm the FG 45-1 component 3.
· 3. Maximum number of measured candidate cells for all periodic reports, activated semi-persistent reports, and triggered aperiodic reports at a given time
For M  L, it should be equal or less than 4, as same as Rel-17 ICBM. So the candidate value is {1,2,3,4}.
Proposal 1. For FG 45-1 component 4, the candidate values can be confirmed as M  L= {1, 2, 3, 4} .
[bookmark: OLE_LINK106][bookmark: OLE_LINK107]We support to confirm component 5, which is also a bullet in Rel-17 ICBM. Give a restriction for the max number of SSB resources configured to measure L1-RSRP within a slot with candidate cells and serving cell across all CC can give the high bar for UE implementation of SSB measurement, so it is essential to control the design complexity. The component 5 candidate value can be {1,2,4,8}, this is also same as Rel-17 ICBM. Another issue is how to handle the SSB resource for LTM and legacy beam management, one method is to count SSB for LTM measurement together with legacy BM measurement. So a note can be added for component 5, saying component 5 is also counted in FG 16-1g/16-1g-1. 
Proposal 1. [bookmark: OLE_LINK109]Confirm FG 45-1 component 5, component 5 candidate value can be {1,2,4,8}.
Proposal 2. Adding a new Note: component 5 is also counted in FG16-1g/16-1g-1


	OPPO [8]
	We propose to update the FG 45-1 as follows:
· We shall list support of inter-frequency L1-RSRP measurement as a separate item.
· Support the items 2, 3, 5 and 7.
	45. NR_Mob_enh2
	45-1
	L1 measurement and reports for L1-L2 Triggered Mobility (LTM) procedure[—processing capability]
	1. Support of [synchronous and asynchronous] [intra-frequency and inter-frequency] L1- RSRP measurement and reporting based on SSB(s) of candidate cell(s) 
1b. Support of inter-frequency L1-RSRP measurement and reporting based on SSBs of candidate cells
[2. Maximum number of RRC configured candidate cells for L1-RSRP measurement] 
[3. Maximum number of measured candidate cells for all periodic reports, activated semi-persistent reports, and triggered aperiodic reports at a given time]
4. Support of up to L candidate cells and M beams in one report where a SSBRI-RSRP pair is used for each beam report.  
[5. The max number of SSB resources configured to measure L1-RSRP within a slot with candidate cells across all CC ]
6 Support of MAC-CE based cell switch operation
[7. 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: FFS]
Component 4 candidate values: 
L: {[1,] 2,3,4 }
M:  {1, 2,3,4}
M  L: FFS
[Component 5 candidate values: {1,2,4,8}]
	Optional with capability signalling




	CMCC [9]
	For FG 45-1/1a, the description of [processing capability] is not needed. With the remaining part of the name of FG, it is clear this capability is used for LTM and related measurements and reports. 

Proposal 1:
For FG 45-1/1a, the description of [processing capability] can be removed while the meaning or the intention of the FG is clear.

The description about synchronization and asynchronization ([RTD > CP and RTD <= CP]) is mainly RAN4 issue. Whether the candidate cell is synchronized or not with the current serving cell has less impact to RAN1. Even without the description, the RAN operation can still work without any issue. Whether it is sync or a-sync could only impact RAN4’s requirement and operations. The contents and the description within the bracket can leave to RAN4’s discussion. RAN1 can keep it as is.

Proposal 2:
The description about synchronization and asynchronization ([RTD > CP and RTD <= CP]) can be left as is and send it to RAN4 for further discussion. 

For the component 3 of the FG 45-1, it was discussed that the behavior of measurement is mainly RAN4’s issue. We are open to confirm the description and the candidate values from RAN1 or leave it to RAN4’s further discuss as current format. From RAN1’s perspective, supporting the measured candidate cell with maximum value of 8 is preferred. 

Proposal 3:
The component 3 and its candidate values can be left to RAN4’s discussion. From RAN1’s perspective, supporting the measured candidate cell with maximum value of 8 is preferred.

For the component 4 of the FG 45-1 and FG 45-1a, the larger candidate values are still in the bracket. If there is not any difficulty for the implementation, maximum value of 16 can be supported. Currently, the maximum reported candidate cell value is 4. If it is not possible to support all the values in the bracket, {6,8,9,12} should be supported. Then it covers all the reporting cases that 2,3,4 candidate cells can be reported. And for each of the candidate cell at least 1/2/3 beams per cell can be reported. 

Proposal 4:
For the candidate values of the component 4 of the FG 45-1/1a, at least {6,8,9,12} should be supported if there is difficulties to support all the candidate values.

The component 5 of the FG 45-1 was also commented during the meeting that it should be left to RAN4’s discussion. From RAN1’s perspective, all the candidate values should be supported.

Proposal 5:
The component 5 of the FG 45-1 can depend on RAN4’s discussion. From RAN1’s perspective, all the candidate values should be supported.


	NTT DOCOMO, INC. [10]
	45-1
· Feature group: suggest removing ‘[—processing capability]’ in name of the FG.
· Components: 
· For component 1, okay to clarify the support of both sync. and unsync. scenarios.
· For component 3, we think it is not needed since measured candidate cells can be left to UE implementation.
· For component 4, the candidate values can include all the possible combinations: M  L: {1,2,3,4, 6, 8, 9, 12, 16}
· For component 5, we support it. And we support more candidate values: {1,2,4,8,16}.


	Apple [11]
	· FG 45-1 and FG 45-1a 
· Component #3: 
· Maximum number of measured candidate cells for all periodic reports, activated semi-persistent reports, and triggered aperiodic reports at a given time 
· Candidate value 
· FG 45-1 (for intra-frequency L1-RSRP measurement): 
· {1,2,3,4,5,6,7, 8}
· FG 45-1a (for intra- and inter-frequency L1-RSRP measurement)
· {1,2,3,4,5,6,7, 8,16}
· FG 45-1
· Component 1
· Currently, [RTD>CP and RTD<=CP] are captured with bracket. This can be addressed by defining two candiate values for component 1 as follows: 
· Compoenent 1 candidate values: {RTD<=CP, without limitation} 
· Component 5
· The max number of SSB resources configured to measure L1-RSRP within a slot with candidate cells and serving cell across all CC
· Candidate value: {1,2,4,8}
Proposal 1: For FG 45-1, adopt the following compoenent and candidate values 
· Remove the [RTD>CP and RTD<CP] from Component 1 decription
· Adding candidate value for component 1: {RTD<=CP, without limitation}
· Component 3 with candidate value: {1,2,3,4,5,6,7,8}
· Component 5 with candidate value: {1,2,4,8}
· Similar as compoenent 6 for FG 45-1a, add the following component for intra-frequency measurement FG 45-1: 
· Component 6: The max number of SSB resources configured to measure L1-RSRP across all the candidate cells and serving cells for intra-frequency L1-RSRP measurement
· Candidate value: {2,4,8,12,16,32,64}


	Samsung [12]
	We suggest the following to resolve the items in yellow:
· A UE can indicate whether or not it supports RSTD > CP.
· Remove component 3. We don’t see a strong need to keep this component, the maximum number of RRC configured candidate cells, should be based on the maximum number of measured candidate cells.
· Keep components 5.

Proposal 1: Regarding feature group 45-1
· A UE can indicate whether or not it supports RSTD > CP.
· Remove component 3. 
· Keep components 5.


	MediaTek Inc. [13]
	FG45-1 is one of the fundamental FGs for Rel-18 Mobility enhancements, which includes feature description for L1 measurement enhancements and reporting enhancements. For the first component on supported scenarios, RAN4 already made following agreement of introducing a separated capability for asynchronous (RTD>CP) intra-frequency L1 measurement and RAN1 can either capture it in UE feature list or leave the details to RAN4.

	Agreement (RAN4 106) 
· For SSB based intra-frequency L1 measurement, support the scenario that RTD between the SSBs of serving cell and neighbour cell on the same carrier is larger than CP length of the corresponding SCS with additional UE capability.



Regarding the L1 measurement capabilities on number of candidate cells and SSBs to be measured, RAN4 also had following agreement with several FFS points. To avoid duplicated works between RAN1 and RAN4, there is no need for RAN1 to discuss component 3 and 5 in FG45-1. 

	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




Furthermore, RAN4 has the expertise on L3 measurement capability design and the relation between L3 measurement and L1 measurement for Rel-18 LTM is an ongoing discussion in RAN4. Without inputs from RAN4, it will be difficult for RAN1 to define practical measurement capabilities which align RAN4 discussion, e.g., whether to have different maximum number of cells for intra and inter-frequency measurements. Therefore, to reflect RAN4 current agreement and UE implementation complexity without duplicating work among working groups, we propose following.

	45. NR_Mob_enh2
	45-1
	L1 measurement and reports for L1-L2 Triggered Mobility (LTM) procedure[—processing capability]
	1. 1. Support of [RTD > CP and RTD <= CP] intra-frequency L1- RSRP measurement and reporting based on SSB(s) of candidate cell(s) 
2. Maximum number of RRC configured candidate cells for intra-frequency L1-RSRP measurement
[3. Maximum number of measured candidate cells for all periodic reports, activated semi-persistent reports, and triggered aperiodic reports at a given time]
4. Support of up to L candidate cells and M beams in one report where a SSBRI-RSRP pair is used for each beam report for intra-frequency L1-RSRP measurement  
[5. The max number of SSB resources configured to measure L1-RSRP within a slot with candidate cells and serving cell across all CC ]
	
	Yes
	No
	UE does not support intra-frequency L1 measurement and reports for Rel-18 LTM operation
	[Per band/BC]
	No
	No
	n/a
	Component 2 candidate values: {1,2,3,4,5,6,7,8}

[Component 3 candidate values: {1,2,3,4,5,6,7, 8}]

Component 4 candidate values: 
L: {1, 2,3,4}
M: {1, 2,3,4}
M  L: {1,2,3,4[, 6, 8, 9, 12, 16]}

[Component 5 candidate values: {1,2,4,8}]
	Optional with capability signalling



	45. NR_Mob_enh2
	45-1x
	Inter-frequency L1 measurement without gap for L1-L2 Triggered Mobility (LTM) procedure[—processing capability]
	1. Support of inter- frequency L1- RSRP measurement without gap based on SSB(s) of candidate cell(s) 

	45-1a
	Yes
	No
	UE does not support inter-frequency L1 measurement without gap
	[Per band/BC]
	No
	No
	n/a
	Note: The component 5/6 are also counted in FG16-1g/16-1g-1
	Optional with capability signalling




	Qualcomm Incorporated [14]
	Proposal 1: Adopt the following changes on FFS for FG 45-1
· For the FG name, suggest to remove “[—processing capability]”
· For component 1
· Suggest to remove the following FFS, and just to follow the future definition of intra-frequency measurement in RAN4
· RTD > CP and RTD <= CP
· For component 3 in FFS 33.501
· Either agree here or discussed in RAN4 is fine     
· If discuss in RAN4, we need to add the following note in the LS to RAN4
· Note: For FG 45-1, UE capability on maximum # of measured candidate cells will be discussed in RAN4
· For component 5 in FFS
· Suggest to remove “and serving cell”, which is limited by legacy FG
· [bookmark: _Hlk149397495]Support “per band”        





	45. NR_Mob_enh2
	45-1a
	Inter-frequency L1 measurement and reports for L1-L2 Triggered Mobility (LTM) procedure[—processing capability]
	1. Support of inter- frequency L1- RSRP measurement [with and/or without gap] and reporting based on SSB(s) of candidate cell(s) 
2. Maximum number of RRC configured candidate cells for intra- and inter-frequency L1-RSRP measurement
[3. Maximum number of measured candidate cells for all periodic reports, activated semi-persistent reports, and triggered aperiodic reports at a given time for intra- and inter-frequency L1-RSRP measurement]
4. Support of up to L candidate cells and M beams in one report where a SSBRI-RSRP pair is used for each beam report for intra- and inter-frequency L1-RSRP measurement
[5. The max number of SSB resources configured to measure L1-RSRP within a slot with candidate cells and serving cells across all CC for intra- and inter-frequency L1-RSRP measurement
6. The max number of SSB resources configured to measure L1-RSRP across all the candidate cells and serving cells for intra- and inter-frequency L1-RSRP measurement]

	2-21 or 2-22 or 2-23 or 2-23a, 45-1
	Yes
	No
	UE does not support inter-frequency L1 measurement and reports for Rel-18 LTM operation
	[Per band/BC]
	No
	No
	n/a
	Component 2 candidate values: {1,2,3,4,5,6,7,8}

[Component 3 candidate values: {1,2,3,4,5,6,7,8}]

Component 4 candidate values: 
L: {1,2,3,4}
M: {1,2,3,4}
M  L: {1,2,3,4, [6, 8, 9, 12, 16]}

Component 5 candidate values: {1,2,4,8,16}

Component 8
candidate values:
{2,4,8,12,16,32,64}

Note: The component 5/6 are also counted in FG16-1g/16-1g-1
	Optional with capability signalling



	Company
	Summary

	Huawei/HiSilicon [2]
	In RAN4#106, it was agreed that 
	<Agreement>: 
· Introduce inter-frequency L1-RSRP measurement requirements in Rel-18 LTM
· Option 1: Inter-frequency L1-RSRP measurements without gap
· Option 2: Inter-frequency L1-RSRP measurements with gap
· Option 3: Inter-frequency L1-RSRP measurements with gap and without gap



For UE support inter-frequency measurement without gap, it usually requires multiple parallel processing pipelines. The requirements for inter-frequency measurement with gap and without gap are also different according to the discussion in RAN4#108bis. Thus, we propose to define separate FGs for inter-frequency L1 measurement with gap and without gap. In inter -frequency L1-RSRP measurement case, the number of frequency layers decides UE complexity. Thus, we propose to add maximum frequency layers as component of inter frequency measurement.  Similar as the FGs for intra frequency measurement, the processing capability SSB for candidate cell are shared with those for serving cell. Either a note of “the component 5 and component 6 are also counted in component 1 and component 2 of FG16-1g/16-1g-1” should be added or “and serving cells” should be kept in component 5 and 6.

Proposal 2-2:  For FG 45-1a.
· Split the current FG 45-1a into two FGs, 
· FG45-1a: Inter-frequency L1 measurement with gap and reports for L1-L2 Triggered Mobility (LTM), per band, optional with capability signalling.
· FG45-1a-1: Inter-frequency L1 measurement without gap and reports for L1-L2 Triggered Mobility (LTM), per BC, optional with capability signalling.  
· Add new component of “the max number of frequency layers configured to measure L1-RSRP across all candidate cells in a band combination” in FG45-1a and 45-1a-1.
· Add notes to FG 45-1a and 45-1a-1: the number of SSB resources measurement in this FG is counted into FG16-1g/16-1g-1, or “and serving cells” should be kept in component 5 and 6.
	45. NR_Mob_enh2
	45-1a
	Inter-frequency L1 measurement and reports for L1-L2 Triggered Mobility (LTM) procedure[—processing capability]
	1. Support of inter- frequency L1- RSRP measurement [with and/or without gap] and reporting based on SSB(s) of candidate cell(s) 
2. Maximum number of RRC configured candidate cells for intra- and inter-frequency L1-RSRP measurement
[3. Maximum number of measured candidate cells for all periodic reports, activated semi-persistent reports, and triggered aperiodic reports at a given time for intra- and inter-frequency L1-RSRP measurement]
4. Support of up to L candidate cells and M beams in one report where a SSBRI-RSRP pair is used for each beam report for intra- and inter-frequency L1-RSRP measurement
[5. The max number of SSB resources configured to measure L1-RSRP within a slot with candidate cells and serving cell across all CC for intra- and inter-frequency L1-RSRP measurement
6. The max number of SSB resources configured to measure L1-RSRP across all the candidate cells and serving cell for intra- and inter-frequency L1-RSRP measurement]

7.The max number of frequency layers configured to measure L1-RSRP for inter-frequency case


	2-21 or 2-22 or 2-23 or 2-23a, 45-1
	Yes
	No
	UE does not support inter-frequency L1 measurement and reports for Rel-18 LTM operation
	[Per band/BC]
	No
	No
	n/a
	Component 2 candidate values: {1,2,3,4,5,6,7,8}

[Component 3 candidate values: {1,2,3,4,5,6,7,8}]

Component 4 candidate values: 
L: {1,2,3,4}
M: {1,2,3,4}
M  L: {1,2,3,4, [6, 8, 9, 12, 16]}

Component 5 candidate values: {1,2,4,8,16}

Component 8 6
candidate values:
{2,4,8,12,16,32,64}

Note: The component 5/6 are also counted in component 1 and component 2 of  FG16-1g/16-1g-1

Component 7
Candidate values:
{1,2,3,4,8}
	Optional with capability signalling

	
	45-1a-1 
	Inter frequency LTM measurement without gap

	Support of inter-frequency LTM measurement without gap
	45-1a
	
	
	
	Per BC
	No
	No
	n/a
	Note: the number of SSB resources measurement in this FG is counted into 45-1a.
	Optional with capability signalling




	Nokia/Nokia Shanghai Bell [3]
	· Component 3 of FG 45-1 and 45-1a is a capability related to number of measurements which is a RAN4 related UE capability, hence this should be removed from RAN1 feature list.
· For component 4 of FG 45-1 and 45-1a, RAN1 has agreed to support L = 1. With L = {1,2,3,4} and M = {1,2,3,4}, all possible combinations of M x L should be supported as candidate values, i.e., M x L = {1, 2, 3, 4, 6, 8, 9, 12, 16}. In case of any concern on the large values, at least M x L = {1, 2, 3, 4, 6, 8} should be supported to at least have some meaningful number of beam measurements for the configured number of cells, e.g., at least 2 beams from each of the 3 or 4 measured candidate cells.
· Component 5 of 45-1 and 45-1a, and component 6 of 45-1a should only consider the candidate cells. 
· Similar to component 6 of 45-1a, a component like “The max number of SSB resources configured to measure L1-RSRP across all the candidate cells for intra- frequency L1-RSRP measurement” should also be added to 45-1.
· The note added in 45-1a “The component 5/6 are also counted in FG16-1g/16-1g-1” should be added to 45-1 as well. 
· In the legacy, for CSI reporting framework, UE capabilities have been defined for maximum number of periodic/aperiodic/semi-persistent CSI report settings per BWP for beam report (in FG 2-35). Since LTM reporting configuration is independent from the legacy CSI reporting framework, new components need to be added either as a part of 45-1 or as new rows to capture maximum number of periodic, aperiodic, and semi-persistent CSI report settings per BWP for LTM. 
Proposal 1: Consider the following updates to FGs 45-1, 45-1a, and 45-2:
· Component 3 of FG 45-1 and 45-1a should be removed from the RAN1 UE features.
· On component 4 of FG 45-1 and 45-1a, support at least {1, 2, 3, 4, 6, 8} as candidate values.
· On component 5 of FG 45-1 and 45-1a and component 6 of 45-1a, remove “serving cell”.
· Add a component in FG 45-1 as “The max number of SSB resources configured to measure L1-RSRP across all the candidate cells for intra- frequency L1-RSRP measurement”.
· Add a note to FG 45-1 as “The component 5/6 are also counted in FG16-1g/16-1g-1”.
· For L1 measurement reporting, a row (or as components of 45-1) needs to be added to capture maximum number of periodic, aperiodic, and semi-persistent CSI report settings per BWP for LTM.
	45-1a
	Inter-frequency L1 measurement and reports for L1-L2 Triggered Mobility (LTM) procedure[—processing capability]
	1. Support of inter- frequency L1- RSRP measurement [with and/or without gap] and reporting based on SSB(s) of candidate cell(s) 
2. Maximum number of RRC configured candidate cells for intra- and inter-frequency L1-RSRP measurement

[3. Maximum number of measured candidate cells for all periodic reports, activated semi-persistent reports, and triggered aperiodic reports at a given time for intra- and inter-frequency L1-RSRP measurement]

4. Support of up to L candidate cells and M beams in one report where a SSBRI-RSRP pair is used for each beam report for intra- and inter-frequency L1-RSRP measurement

[5. The max number of SSB resources configured to measure L1-RSRP within a slot with candidate cells and serving cells across all CC for intra- and inter-frequency L1-RSRP measurement

6. The max number of SSB resources configured to measure L1-RSRP across all the candidate cells and serving cells for intra- and inter-frequency L1-RSRP measurement]

	2-21 or 2-22 or 2-23 or 2-23a, 45-1
	Yes
	No
	UE does not support inter-frequency L1 measurement and reports for Rel-18 LTM operation
	[Per band/BC]
	No
	No
	n/a
	Component 2 candidate values: {1,2,3,4,5,6,7,8}

[Component 3 candidate values: {1,2,3,4,5,6,7,8}]

Component 4 candidate values: 
L: {1,2,3,4}
M: {1,2,3,4}
M  L: {1,2,3,4, [6, 8, 9, 12, 16]}

Component 5 candidate values: {1,2,4,8,16}

Component 86
candidate values:
{2,4,8,12,16,32,64}

Note: The component 5/6 are also counted in FG16-1g/16-1g-1
	Optional with capability signalling




	ZTE [4]
	· The similar logic mentioned in FG 45-1 can also be applied for FG 45-1a. Note that:
· For component 1, whether to consider with gap and without gap cases can be left to RAN4.
· For component 5, fix a typo, such as changing “serving cells” to “serving cell”.
· For component 6, similar view as new added component in FG45-1, that is, component 6 is supported with some updates, e.g., The max number of SSB resources configured across all the candidate cells and serving cells for intra- and inter-frequency L1-RSRP measurement.

	45. NR_Mob_enh2
	45-1a
	Inter-frequency L1 measurement and reports for L1-L2 Triggered Mobility (LTM) procedure[—processing capability]
	1. Support of inter- frequency L1- RSRP measurement [with and/or without gap] and reporting based on SSB(s) of candidate cell(s) 
2. Maximum number of RRC configured candidate cells for intra- and inter-frequency L1-RSRP measurement
[3. Maximum number of measured candidate cells for all periodic reports, activated semi-persistent reports, and triggered aperiodic reports at a given time for intra- and inter-frequency L1-RSRP measurement]
4. Support of up to L candidate cells and M beams in one report where a SSBRI-RSRP pair is used for each beam report for intra- and inter-frequency L1-RSRP measurement
[5. The max number of SSB resources configured to measure L1-RSRP within a slot with candidate cells and serving cells across all CC for intra- and inter-frequency L1-RSRP measurement
6. The max number of SSB resources configured to measure L1-RSRP across all the candidate cells and serving cells for intra- and inter-frequency L1-RSRP measurement]

	2-21 or 2-22 or 2-23 or 2-23a, 45-1
	Yes
	No
	UE does not support inter-frequency L1 measurement and reports for Rel-18 LTM operation
	[Per band/BC]
	No
	No
	n/a
	Component 2 candidate values: {1,2,3,4,5,6,7,8}

[Component 3 candidate values: {1,2,3,4,5,6,7,8}]

Component 4 candidate values: 
L: {1,2,3,4}
M: {1,2,3,4}
M  L: {1,2,3,4, [6, 8, 9, 12, 16]}

Component 5 candidate values: {1,2,4,8,16}

Component 8
candidate values:
{2,4,8,12,16,32,64}

Note: The component 5/6 are also counted in FG16-1g/16-1g-1
	Optional with capability signalling




	Ericsson [5]
	Regarding Component 3 in FG 45-1 and 45-1a, it is our understanding that RAN1 and RAN4 share the responsibilities for measurements in that RAN4 is responsible for specifying measurement capabilities whereas RAN1 is responsible for specifying reporting capabilities. If that split should be adhered to also for Rel-18 mobility, Component 3 and 5 in FG 45-1 and FG 45-1a can be left for RAN4 to specify, i.e., it can be deleted from FG 45-1 and FG 45-1a.
Leave FG 45-1, Component 3 for RAN4 to decide, i.e., delete Component 3 from FG 45-1 and 45-1a.
If there is a reasonable definition of “configured to measure” that would result in a different limitation compared to Component 2, we would be willing to reconsider.
We note that, since FG 45-1 is limited to intra-frequency measurements, including component carriers in the description becomes irrelevant. 
For Component 5, no CCs are available for intra-frequency measurements.
We also do not see why the serving cell should be included in Component 5. After all, to report serving cell LTM measurements, the serving cell must be one of the candidates. 
For the candidate value range of Component 5, there are 2 SSBs per slot, at least if we define the slot length based on the same SSB numerology, which is the reasonable choice here. Therefore, the component candidate values should be twice the component candidate values of Component 2:
Add candidate component values 10, 12, 14, 16 to Component 5 in FG 45-1 and FG 45-1a.
The split of intra-frequency and inter-frequency measurements into FG 45-1 and FG 45-1a is positive since it allows for a minimalistic implementation of the most common use case. The intra-frequency measurement feature group should be a pre-requisite for the inter-frequency feature groups, so that we can rely on what is signaled in FG 45-1 when defining the inter-frequency measurements. However, we do not see the motivation to signal Component 4 in FG 45-1a, i.e., the number of values to include the report should be same as in the intra-frequency case. We do not see that it is likely that the UE would ever report a different value for FG 45-1a than in FG 45-1. Therefore, we propose to delete Component 4 from FG 45-1a.
Delete Component 4 from FG 45-1a.
There is no reason why an inter-frequency measurement capability should result in increased component values from what is already the UE already report in FG 45-1. A similar argument could be made for Component 2, but the situation is less clear. Therefore, we are OK to keep Component 2.
In RAN1#114bis, there was a discussion about measurement gaps. Although this is primarily in RAN4’s domain, we propose to limit FG 45-1a to operation with measurements gaps, since this is the main mode of operation for inter-frequency measurements. We have then added a new feature group FG 45-1b to describe the case without measurement gaps. FG 45-1b contains Components 2 and 5 from FG 45-1a, with obvious modifications.
Split FG 45-1a into FG 45-1a and FG 45-1b to differentiate between inter-frequency L1 measurements with and without gap, respectively.
The above preferred proposals are summarized in Table 1 with changes indicated using change marks.

	45-1a
	Inter-frequency L1 measurement with gap and reports for L1-L2 Triggered Mobility (LTM) procedure[—processing capability]
	1. Support of inter- frequency L1- RSRP measurement [with and/or without gap] and reporting based on SSB(s) of candidate cell(s) 
2. Maximum number of RRC configured candidate cells for intra- and inter-frequency with gap L1-RSRP measurement
[3. Maximum number of measured candidate cells for all periodic reports, activated semi-persistent reports, and triggered aperiodic reports at a given time for intra- and inter-frequency L1-RSRP measurement]
4. Support of up to L candidate cells and M beams in one report where a SSBRI-RSRP pair is used for each beam report for intra- and inter-frequency L1-RSRP measurement
[5. The max number of SSB resources configured to measure L1-RSRP within a slot with candidate cells and serving cells across all CC for intra- and inter-frequency with gap L1-RSRP measurement
6. The max number of SSB resources configured to measure L1-RSRP across all the candidate cells and serving cells for intra- and inter-frequency L1-RSRP measurement]

	2-21 or 2-22 or 2-23 or 2-23a, 45-1
	UE does not support inter-frequency L1 measurement with gap and reports for Rel-18 LTM operation
	[Per band/BC]
	Component 2 candidate values: {1,2,3,4,5,6,7,8}
[Component 3 candidate values: {1,2,3,4,5,6,7,8}]
Component 4 candidate values: 
L: {1,2,3,4}
M: {1,2,3,4}
M  L: {1,2,3,4, [6, 8, 9, 12, 16]}
Component 5 candidate values: {1,2,4,8,16}

Component 8
candidate values:
{2,4,8,12,16,32,64}

Note: The component 5/6 are also counted in FG16-1g/16-1g-1

	45-1b
	Inter-frequency L1 measurement without gap and reports for L1-L2 Triggered Mobility (LTM) procedure[—processing capability]
	1. Support of inter- frequency L1- RSRP measurement without gap] and reporting based on SSB(s) of candidate cell(s) 
2. Maximum number of RRC configured candidate cells for intra- and inter-frequency without gap L1-RSRP measurement
5. The max number of SSB resources configured to measure L1-RSRP within a slot with candidate cells and serving cells for intra- and inter-frequency without gap L1-RSRP measurement

	45-1a
	UE does not support inter-frequency L1 measurement without gap and reports for Rel-18 LTM operation
	Per band
	Component 2 candidate values: {1,2,3,4,5,6,7,8}
Component 5 candidate values: {1,2,4,8,16}

Note: The component 5/6 are also counted in FG16-1g/16-1g-1






	Vivo [6]
	The candidate values of component 3 in the FG 45-1, FG 45-1a and FG 45-1b should be determined after RAN4-related discussion is complete.
For the part of beam indication, whether the maximum number of configured joint LTM TCI state(s) is defined per candidate cell, or across candidate cell(s), or across candidate cell(s)s and serving cell(s) is related to following element the TCI state configuration for candidate cell(s). Two TCI state configuration schemes are listed below:
· Alt-1: a mixed TCI state pool where TCI states associated with candidate cell(s) and TCI states associated with the serving cell(s) are included.
· Alt-2: independent TCI state pool where all TCI states are only associated with the candidate cell.
According to the following agreement achieved before in RAN1 [3] and RAN2 [4], Alt-2 is more reasonable. Therefore, the value of component 2 of FG 45-3 and component 2 and 3 of FG 45-4 defined per candidate cell is sufficient. For the FFS about how to count total number of joint TCI states, it is unnecessary to be addressed if Alt-2 is the common understanding.
	RAN1#111 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). 

RAN2#119bis-e agreement
RAN2 assumes L1/2 mobility trigger information is conveyed in a MAC CE, FFS if the MAC CE or a DCI is used for the actual triggering. 
RAN2 assumes the MAC CE for L1/2 mobility trigger contains at least a candidate configuration index. 


 According to agreement achieved in RAN1 and RAN2, it is reasonable that all TCI states in the TCI state list configured for a candidate cell are only associated with the candidate cell.  
The maximum number of configured joint LTM TCI state(s) should be defined per candidate cell.
The maximum number of configured DL TCI state(s) and UL TCI state(s) should be defined per candidate cell.


	Spreadtrum Communications [7]
	For component 1, if RAN4 can capture separate UE capability for with and/or without gap, it is fine to have both in the basic feature. Otherwise, it can have separate FGs, one for with gap and another for without gap. 
Proposal 1. FG 45-1a component 1, separate FGs for and/or without gap, either in RAN1 or RAN4 UE feature. 
We support to confirm component 5/6, which are also a bullet in Rel-17 ICBM.
Proposal 2. Confirm FG 45-1a component 5 and component 6.
· [bookmark: OLE_LINK129]5. The max number of SSB resources configured to measure L1-RSRP within a slot with candidate cells and serving cells across all CC for intra- and inter-frequency L1-RSRP measurement
· 6. The max number of SSB resources configured to measure L1-RSRP across all the candidate cells and serving cells for intra- and inter-frequency L1-RSRP measurement


	OPPO [8]
	For the component 1 of FG 45-1a, the [with and/or without gap] can either be removed or kept as a whole. Unless there is strong motivation to mention with and/or without measurement gap, or motivation to split the cases of with and without gap as separate capabilities, there is no need to mention it. The candidate values of the component 2 of FG 45-1a should be confirmed as that in FG 45-1.

Proposal 6:
Either keeping or removing [with and/or without gap] is fine. If there is no strong motivation to mention it or the motivation to split the capabilities as separate ones, no need to mention it.

Proposal 7:
The candidate values of the component 2 of FG 45-1a should be confirmed as that in FG 45-1.

For the component 5 and 6 of FG-45-1a, support to keep the component within the FG-45-1a. Though component 5/6 are also counted in FG 16-1g/16-1g-1 and UE behavior is similar, it is not proper to reuse the same FG for BM and LTM. The using scenario of FG 16-1g/1g-1 is different from the LTM. In addition, FG 16-1g/1g-1 has the prerequisite FG of 2-24 and 2-31. FG 2-31 is used for beam failure recovery. And both FG2-24 and 2-31 consider the measurement of CSI-RS, which is not used for the LTM measurements. The candidate values of FG 16-1g/16-1g-1 can be as a reference of the component of 5 and 6. But the component 5 and 6 should not be split as a separate capability based on other FG, such as FG16-1g/16-1g-1.

Proposal 8:
Do not separate the component 5 and 6 from the FG-45-1a.

The candidate value of component 5 and 6 in FG-45-1a are also the subset with lower values of the candidate values of FG16-1g. It seems there is no difficulty for implementation. The candidate values of component 5 and 6 in FG-45-1a can be confirmed. And the additional issue is that whether larger values beyond the current candidate values can be supported. 

Proposal 9:
The current candidate values of component 5 and 6 in FG-45-1a should be supported or confirmed.

Proposal 10:
It should be discussed in addition to the current candidate values of component 5 and 6 in FG-45-1a whether larger candidate values can be supported. 


	CMCC [9]
	

	NTT DOCOMO, INC. [10]
	45-1a
· Feature group: suggest removing ‘[—processing capability]’ in name of the FG.
· Components: 
· For component 1, since it is not decided by RAN4 whether measurement gap is needed or not for inter-frequency measurement, we donot need ‘with and/or without gap’ right now.
· For component 3, we think it is not needed since measured candidate cells can be left to UE implementation.
· For component 5 and 6, it is okay to keep component 5 only and delete component 6, which is similar as FG45-1. 


	Apple [11]
	· FG 45-1 and FG 45-1a 
· Component #3: 
· Maximum number of measured candidate cells for all periodic reports, activated semi-persistent reports, and triggered aperiodic reports at a given time 
· Candidate value 
· FG 45-1 (for intra-frequency L1-RSRP measurement): 
· {1,2,3,4,5,6,7, 8}
· FG 45-1a (for intra- and inter-frequency L1-RSRP measurement)
· {1,2,3,4,5,6,7, 8,16}
· FG 45-1a: 
· Component 6: 
· The max number of SSB resources configured to measure L1-RSRP across all the candidate cells and serving cells for intra- and inter-frequency L1-RSRP measurement
· Candidate value: {2,4,8,12,16,32,64}

For FG 45-1a, the component 5 is captured as follows: 
	[5. The max number of SSB resources configured to measure L1-RSRP within a slot with candidate cells and serving cells across all CC for intra- and inter-frequency L1-RSRP measurement]



Proposal 2: For FG 45-1a, adopt the following compoenent and candidate values 
· Component 3 with candidate value: {1,2,3,4,5,6,7,8,16}
· Component 6 with candidate value: {2,4,8,12,16,32,648}


It should be noted that for inter-frequency measurement, a measurement gap is typically required for a UE. Within a measurement gap, UE switch its RF to the measured frequency layer. In other words, the target use case of Component 5 (i.e., measure L1-RSRP within a slot with candidate cells and serving cells .. for intra- and inter-frequency) does not exist, i.e. UE either measure intra-frequency or inter-frequency in a given slot, instead of both. The definition of this component should be clarified first before discussing the candidate values.  

[bookmark: OLE_LINK2][bookmark: OLE_LINK1]Proposal 3:  RAN1 to clarify the definition of Component 5 in FG 45-1a. 


	Samsung [12]
	We suggest the following to resolve the items in yellow:
· A UE can indicate whether or not it supports inter-frequency L1-RSRP measurement without gap.
· Remove component 3. We don’t see a strong need to keep this component, the maximum number of RRC configured candidate cells, should be based on the maximum number of measured candidate cells.
· Keep components 5.

Proposal 2: Regarding feature group 45-1a
· A UE can indicate whether or not it supports inter-frequency L1-RSRP measurement without gap.
· Remove component 3. 
· Keep components 5.


	MediaTek Inc. [13]
	For the first component of FG45-1a, UE implementation complexities on inter-frequency measurement with gap and without gap should be reflected on UE feature list. Otherwise, UE is expected to be able to perform inter-frequency measurement without any measurement gap in all scenarios, which is not desirable. 

Regarding the L1 measurement capabilities on number of candidate cells and SSBs to be measured, RAN4 also had following agreement with several FFS points. To avoid duplicated works between RAN1 and RAN4, there is no need for RAN1 to discuss component 3 and 5 in FG45-1. 

	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




Furthermore, RAN4 has the expertise on L3 measurement capability design and the relation between L3 measurement and L1 measurement for Rel-18 LTM is an ongoing discussion in RAN4. Without inputs from RAN4, it will be difficult for RAN1 to define practical measurement capabilities which align RAN4 discussion, e.g., whether to have different maximum number of cells for intra and inter-frequency measurements. Therefore, to reflect RAN4 current agreement and UE implementation complexity without duplicating work among working groups, we propose following.

	45. NR_Mob_enh2
	45-1a
	Inter-frequency L1 measurement with gap and reports for L1-L2 Triggered Mobility (LTM) procedure[—processing capability]
	1. Support of inter- frequency L1- RSRP measurement [with and/or without gap] and reporting based on SSB(s) of candidate cell(s) 
2. Maximum number of RRC configured candidate cells for intra- and inter-frequency L1-RSRP measurement
[3. Maximum number of measured candidate cells for all periodic reports, activated semi-persistent reports, and triggered aperiodic reports at a given time for intra- and inter-frequency L1-RSRP measurement]
4. Support of up to L candidate cells and M beams in one report where a SSBRI-RSRP pair is used for each beam report for intra- and inter-frequency L1-RSRP measurement
[5. The max number of SSB resources configured to measure L1-RSRP within a slot with candidate cells and serving cells across all CC for intra- and inter-frequency L1-RSRP measurement
6. The max number of SSB resources configured to measure L1-RSRP across all the candidate cells and serving cells for intra- and inter-frequency L1-RSRP measurement]

	2-21 or 2-22 or 2-23 or 2-23a, 45-1
	Yes
	No
	UE does not support inter-frequency L1 measurement with gap and reports for Rel-18 LTM operation
	[Per band/BC]
	No
	No
	n/a
	Component 2 candidate values: {1,2,3,4,5,6,7,8}

[Component 3 candidate values: {1,2,3,4,5,6,7,8}]

Component 4 candidate values: 
L: {1,2,3,4}
M: {1,2,3,4}
M  L: {1,2,3,4, [6, 8, 9, 12, 16]}

Component 5 candidate values: {1,2,4,8,16}

Component 8
candidate values:
{2,4,8,12,16,32,64}

Note: The component 5/6 are also counted in FG16-1g/16-1g-1
	Optional with capability signalling




	Qualcomm Incorporated [14]
	Proposal 2: Adopt the following changes on FFS for FG 45-1a
· For the FG name, suggest to remove “[—processing capability]”
· For component 1                                         
· Suggest to remove the following FFS, and just to follow the future definition of intra-frequency measurement in RAN4
· [with and/or without gap]
· For component 3 in FFS
· Either agree here or discussed in RAN4 is fine
· If discuss in RAN4, we need to add the following note in the LS to RAN4
· Note: For FG 45-1a, UE capability on maximum # of measured candidate cells will be discussed in RAN4
· For component 5 in FFS
· Support
· For component 6 in FFS
· Suggest to remove “and serving cell”, which is limited by legacy FG
· Support “per band”

Proposal 3: Adopt the following changes on FFS for FG 45-1a
· For the FG name, suggest to remove “[—processing capability]”
· For component 1
· Suggest to remove the following FFS, and just to follow the future definition of intra-frequency measurement in RAN4
· [with and/or without gap]
· [bookmark: _Hlk149397802]Support “per band”




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




	Company
	Summary

	Huawei/HiSilicon [2]
	

	Nokia/Nokia Shanghai Bell [3]
		45-2
	Inclusion of current SpCell in the L1 measurement report
	1. Support of [always] including the current SpCell in the L1 measurement report
	45-1
	Yes
	No
	UE does not [always] include measurement report for SpCell in the L1 measurement report
	[Per band/BC]
	No
	No
	n/a
	FFS: whether to merge this FG with FG 45-1
	Optional with capability signalling





	ZTE [4]
	For FG 45-2 outcome from RAN1#114bis meeting, we propose that the UE should indicate this FG as per band in order to reduce implementation complexity.
Proposal 2: For FG 45-2 ‘Inclusion of current SpCell in the L1 measurement report’, the following modification is proposed in red
	45. NR_Mob_enh2
	45-2
	Inclusion of current SpCell in the L1 measurement report
	1. Support of always including the current SpCell in the L1 measurement report
	45-1
	Yes
	No
	UE does not always include measurement report for SpCell in the L1 measurement report
	[Per band/BC]
	No
	No
	n/a
	
	Optional with capability signalling





	Ericsson [5]
		45-2
	Inclusion of current SpCell in the L1 measurement report
	1. Support of always including the current SpCell in the L1 measurement report
	45-1
	UE does not always include measurement report for SpCell in the L1 measurement report
	[Per band/BC]
	




	Vivo [6]
	

	Spreadtrum Communications [7]
	

	OPPO [8]
	In FG 45-2, we propose to delete the word of “always” because the gNB can configure the UE to include the SpCell or not if the UE report supporting this capability. Including the word “always” here would cause some unnecessary ambiguity. 
	45. NR_Mob_enh2
	45-2
	Inclusion of current SpCell in the L1 measurement report
	1. Support of [always] including the inclusion of current SpCell in the L1 measurement report
	45-1
	Yes
	No
	UE does not [always] include measurement report for SpCell in the L1 measurement report
	[Per band/BC]
	No
	No
	n/a
	FFS: whether to merge this FG with FG 45-1
	Optional with capability signalling





	CMCC [9]
	The FG 45-2 is agreed in the last meeting. When the FG45-2 is supported, UE should always include the current Spcell in L1 measurement report. And if the FG is not supported by the UE, the UE does not always report the measurement report of Spcell. Whether the measurement report of Spcell is included depends on UE’s measurement or implementation. It is still open whether this is per band capability or per band combination. From our perspective, whether the Spcell is always reported is not relevant to the band or frequency. Then we propose to support it as per band combination. 

Proposal 11:
The FG45-2 can be supported per band combination.


	NTT DOCOMO, INC. [10]
	

	Apple [11]
	

	Samsung [12]
	

	MediaTek Inc. [13]
	

	Qualcomm Incorporated [14]
	Proposal 4: Adopt the following changes on FFS for FG 45-2
· Support “per band”




	45. NR_Mob_enh2
	45-3
	LTM beam indication with joint DL/UL TCI states 
	1. Support of unified TCI with joint DL/UL LTM TCI-state indication for LTM procedure. 
2. Maximum number of configured joint LTM TCI state(s) [across/per] candidate cells [and serving cells] [in a band]
3. Support of indicating and activating a single joint LTM TCI state in a cell switch command. 
[4. Support LTM TCI-state using SSB as QCL source RS for PDCCH and PDSCH reception]
[5. Support LTM TCI-state using SSB as QCL source RS for PDCCH and PDSCH reception]
[6 Support of MAC-CE based cell switch operation]
	
	Yes
	No
	UE does not support Rel-18 LTM operation
	[Per band/BC]
	No
	No
	n/a
	Component 2 candidate values: FFS

FFS: how to count total number of joint TCI states

	Optional with capability signalling



	Company
	Summary

	Huawei/HiSilicon [2]
	In the component 2 of FG45-3, it is FFS on whether the maximum number of configured joint LTM TCI states is counted per candidate cell or across all candidate cells. Considering the capability of configured TCI state may be shared between intra cell beam management and LTM, we think the maximum number of configured TCI states should be counted per BWP per CC in a band, similar as that in the component 2 of FG23-1-1.  As the LTM TCI state is configured per candidate cells independent of a specific cell serving cell, the number of configured LTM TCI state per candidate cell is not able to be counted together with a serving cell. So, “and serving cells” in the component 2 should be removed. 
The component 5 is duplicating component 4 of FG45-3 and should be corrected as “Support LTM TCI-state using TRS as QCL source RS for PDCCH and PDSCH reception”. We think it should be component 45-3 considering only TRS can be configured as QCL source RS for PDCCH and PDSCH reception in R17 unified TCI framework, which is agreed as baseline for R18 LTM. A separate FG can be added on the UE capability of TRS tracking according to the following agreement in RAN1#114. 
	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



In RAN1#114bis, there was a conclusion reached for beam indication after cell switch command. It implies TCI state is always present in CSC. UE can obtain the beam in target cell by performing RACH procedure triggered by CSC or preconfigured in candidate cell configuration. 
	Conclusion 
No specific specification change in RAN1 is pursued for scenario 3 for LTM (i.e. Beam indication after cell switch command).


the “Consequence if the feature is not supported by the UE” of 45-3 should be updated as “UE does not support Rel-18 LTM operation with joint DL/UL TCI states”. The component 6 of FG45-3 should be updated as “joint DL/UL TCI indication in cell switch command”.
Proposal 2-3: For FG 45-3,
· per band, FG23-1-1 as prerequisite 
· The component 2 could be defined as “Maximum number of configured joint LTM TCI state(s) per BWP per candidate cell in a band”, with candidate value {8, 12, 16, 24, 32, 48, 64, 128}
· The component 5 could be updated as “Support LTM TCI-state using TRS as QCL source RS for PDCCH and PDSCH reception” 
· The component 6 could be updated as “Joint DL/UL TCI indication in cell switch command ”. 
· Update the “Consequence if the feature is not supported by the UE” as “UE does not support Rel-18 LTM operation with joint DL/UL TCI states”

	45. NR_Mob_enh2
	45-3
	LTM beam indication with joint DL/UL TCI states 
	1. Support of unified TCI with joint DL/UL LTM TCI-state indication for LTM procedure in a cell switch command. 
2. Maximum number of configured joint LTM TCI state(s) per BWP[across/per] candidate cells [and serving cells] [in a band]
3. Support of indicating and activating a single joint LTM TCI state in a cell switch command. 
[4. Support LTM TCI-state using SSB as QCL source RS for PDCCH and PDSCH reception]
[5. Support LTM TCI-state using SSBTRS as QCL source RS for PDCCH and PDSCH reception]
[6 Support of joint DL/UL TCI state indication in cell switch command MAC-CE based cell switch operation]


	23-1-1
	Yes
	No
	UE does not support Rel-18 LTM operation
With joint DL/UL TCI states
	[Per band/BC]
	No
	No
	n/a
	Component 2 candidate values: FFS {8, 12, 16, 24, 32, 48, 64, 128}

FFS: how to count total number of joint TCI states

	Optional with capability signalling



Proposal 2-4: Add a new FG (e.g. 45-8) to support TRS tracking for candidate cell before cell switch command, per band.
	
	45-8
	TRS tracking before cell switch command
	1.Support TRS tracking for candidate cell (s) before cell switch command.
2.The Max number of TRS tracking for all candidate cell(s)


	
	Yes
	No
	
	Per BC
	No
	No
	n/a
	Component 2 candidate values:{ 1,2,3,4}
	Optional with capability signalling




	Nokia/Nokia Shanghai Bell [3]
	· Since beam indication is determined based on the L1 measurement reports, FG 45-1 should be a prerequisite FG for FG 45-3 and 45-4.
· As per the current running RRC CR, TCI states for LTM are configured per candidate cell. Also, LTM TCI states are agreed to be configured independently from the serving cell configuration of TCI states for beam management. Therefore, the maximum number of configured TCI state(s) should be captured per candidate cell, and this should be independent of the serving cell. 
· For component 2 of FG 45-3, component 1 of FG 45-3a, component 2 & 3 of FG 45-4, and components 1 & 2 of FG 45-4a, “in band” is not needed as the FGs should be reported “per band”.
· For component 2 of FG 45-3, the candidate values for maximum number of configured joint TCI states per candidate cell could be same as supported for FG 23-1-1 (Rel-17 unified TCI framework with joint TCI states), i.e., {8, 12, 16, 24, 32, 48, 64, 128}. Similarly, for 45-4, the candidate values for maximum number of configured DL/UL TCI states per candidate cell could be same as supported for FG 23-10-1 (Rel-17 unified TCI framework with separate DL/UL TCI states), i.e., {4, 8, 12, 16, 24, 32, 48, 64, 128}.
· One of the key differentiating features of LTM compared to the legacy higher layer mobility is to use MAC-CE based cell switch triggering. This functionality is required in order to support LTM cell switch operation irrespective of whether beam indication or/and TA is provided in the cell switch command or not. Therefore, to better capture this as a part of the UE features, component 6 of FG 45-3 and FG 45-4, support of MAC-CE based cell switch operation, should be formulated as a separate/new baseline LTM FG, and that FG should be a part of the perquisite FGs for FG 45-3 and FG 45-4. 
Proposal 2: Consider the following updates to FGs 45-3, 45-3a, 45-4, and 45-4a:
· Make FG 45-1 as a prerequisite FG for FGs 45-3, 45-4.
· Make FG 45-3 and FG 45-4 prerequisite for FG 45-3a and 45-4a, respectively.
· On component 2 of 45-3 and component 2 and 3 of FG 45-4:
· make maximum number of configured (joint/DL/UL) TCI states to be “per candidate cell”,
· remove “[and serving cells] [in a band]”.
· On component 2 of FG 45-3, {8, 12, 16, 24, 32, 48, 64, 128} could be supported as candidate values for maximum number of configured joint TCI states per candidate cell.
· Delete component 6 (MAC-CE based cell switch operation) from both FG 45-3 and FG 45-4 and add a new row to capture this as a separate baseline LTM feature (i.e., 45-8) which then should be a perquisite FG for FG 45-3, FG 45-4.
	45-3
	LTM bBeam indication with joint DL/UL LTM TCI states 
	1. Support of unified TCI with joint DL/UL LTM TCI-state indication for LTM procedure in a cell switch command. 

2. Maximum number of configured joint LTM TCI state(s) [across/per]per candidate cells [and serving cells] [in a band]

3. Support of indicating and activating a single joint LTM TCI state in a cell switch command.
 
[4. Support LTM TCI-state using SSB as QCL source RS for PDCCH and PDSCH reception]

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

[6 Support of MAC-CE based cell switch operation]
	45-1, 45-8
	Yes
	No
	UE does not support Rel-18 LTM operation
	[Per band/BC]
	No
	No
	n/a
	Component 2 candidate values: FFS{8,12,16,24,32,48,64,128}

FFS: how to count total number of joint TCI states

	Optional with capability signalling




	ZTE [4]
	· Regarding the maximum number of configured joint LTM TCI states, or DL TCI states or UL TCI states, it can be determined and updated till RAN2 has a clear conclusion. But for FFS on how to count total number of joint TCI states, we propose removing it since we don’t identify a significantly need.
· Regarding component 2 in FG 45-3 and component 2 and 3 in FG 45-4, we learned from RAN2 that TCI states are configured per candidate cell, not across candidate cells. However, from capability perspective, we slightly prefer to define two independently capabilities for maximum number of configured joint LTM TCI state(s) per candidate cell and across candidate cells for component 2 in FG 45-3. Because without capability restriction of these two dimensions, it may result in the total number of TCI state configured from different candidate cells far exceeding the maximum number of TCI states that UE can support. Besides, TCI state list for candidate cell is not limited to be configured under a specific BWP according to current RRC signaling architecture. The same logic can also be applied for component 2 and 3 in FG 45-4.
· Regarding component 4 and 5 in FG 45-3, there seems to be a typo for component 5, such as this component would like to reflect “TRS as QCL source in a TCI state” case, not SSB according to discussion at the last meeting. Besides, for component “Support LTM TCI-state using TRS as QCL source RS for PDCCH and PDSCH reception” in FG 45-3 and FG 45-4, we suggest it should be configured as a separate FG since TRS configured as QCL source in TCI state is an optional feature compared with “SSB configured as QCL source in TCI state”.
· Regarding per band or per BC, these FGs can be indicated as per band. 
	45.
NR_Mob_enh2
	45-3
	LTM beam indication with joint DL/UL TCI states 
	1. Support of unified TCI with joint DL/UL LTM TCI-state indication for LTM procedure. 
2. Maximum number of configured joint LTM TCI state(s) [across/per] candidate cells [and serving cells] [in a band]
3. Support of indicating and activating a single joint LTM TCI state in a cell switch command. 
[4. Support LTM TCI-state using SSB as QCL source RS for PDCCH and PDSCH reception]
[5. Support LTM TCI-state using SSB as QCL source RS for PDCCH and PDSCH reception]
[6 Support of MAC-CE based cell switch operation]
X. Maximum number of configured joint LTM TCI state(s) across candidate cells
	
	Yes
	No
	UE does not support Rel-18 LTM operation
	[Per band/BC]
	No
	No
	n/a
	Component 2 candidate values: FFS

FFS: how to count total number of joint TCI states

Component X candidate values: FFS

	Optional with capability signalling

	45.
NR_Mob_enh2
	45-x
	LTM TCI-state using TRS as QCL source RS for PDCCH and PDSCH reception

	Support LTM TCI-state using TRS as QCL source RS for PDCCH and PDSCH reception

	
	
	
	
	
	
	
	
	
	Optional with capability signalling




	Ericsson [5]
	The main discussion point of Component 2 in FG 45-3 and 45-4 is if the configuration should include the number LTM TCI states only, or the number of LTM TCI states and serving cell TCI states. Restriction on configurations target to limit the UE memory consumption, and the motivation for the second option is that it enables the UE to pool the memory between the LTM TCI states and serving cell TCI states. There are two issues with this approach:
1. The specification allows a large number of serving cell TCI states: there can be up to 128 per BWP, per cell. Since this FG would have to be across all serving cells, the total number would have to be huge: larger than 16384. Adding eight candidate cells would not significantly change that number.
2. Obviously, the memory of the UE is used to store other RRC IEs than the TCI states: there is not a memory pool in the UE reserved for TCI states and LTM TCI states. Then it is not clear why we should limit the number of LTM TCI states and serving cell TCI states.  
Based on this, we propose that Component 2 only limits the number of LTM TCI states, across all candidate cells:
[bookmark: _Toc149928222][bookmark: _Ref149896826]For FG 45-3 and 45-4, Component 2, the maximum number of configured LTM TCI states are specified across all candidate cells. 
For Components 4 and 5, we observe there is no requirement that the UE should be able to receive PDCCH or PDSCH using the LTM TCI states: the LTM TCI states were introduced to facilitate the important DL pre-synchronization. Therefore, Component 4 and 5 should be removed, or at least reformulated:
[bookmark: _Toc149928223]For FG 45-3, remove Components 4 and 5
[bookmark: _Toc149928224]For FG 45-4, remove Components 5 and 5.
Component 6 is really required – without that LTM will not work. We realize that RAN2 is planning to introduce a similar capability. But for now, Component 6 must be included.
[bookmark: _Toc149928214]Without Component 6, LTM will not work.
	45-3
	LTM beam indication with joint DL/UL TCI states 
	1. Support of unified TCI with joint DL/UL LTM TCI-state indication for LTM procedure. 
2. Maximum number of configured joint LTM TCI state(s) [across/per] candidate cells [and serving cells] [in a band]
3. Support of indicating and activating a single joint LTM TCI state in a cell switch command. 
[4. Support LTM TCI-state using SSB as QCL source RS for PDCCH and PDSCH reception]
[5. Support LTM TCI-state using SSB as QCL source RS for PDCCH and PDSCH reception]
[6 Support of MAC-CE based cell switch operation]
	
	UE does not support Rel-18 LTM operation
	[Per band/BC]
	Component 2 candidate values: FFS

FFS: how to count total number of joint TCI states





	Vivo [6]
	For the component 6 in FG 45-3 and component 7 in FG 45-4, it should be listed as a separate feature as it is an essential feature for LTM-based handover procedure, rather than a sub-feature of LTM beam indication. 
Component 6 in FG 45-3 and component 7 of 45-4 should be listed as a separate FG.
For the component 4 and 5 in FG 45-3 and component 5 and 6 in FG 45-4, the brackets should be removed since TRS or SSB configured as the QCL source RS for TCI state used for PDCCH/PDSCH has been agreed in RAN1#114 meeting.
Remove brackets from component 4 and 5 in FG 45-3, and component 5 and 6 in FG 45-4.


	Spreadtrum Communications [7]
	We suggest to define the maximum number per candidate cells. The LTM TCI states for candidate cells can be counted together to satisfy this limits. Since the configuration and activation are all per candidate cell operations. 
For across all candidate cells in a band, the LTM TCI states of candidates cells and legacy TCI states can be counted together and report.
Proposal 3. Confirm Component 2 for FG 45-3, Component 2&3 for FG 45-4 as below:
· FG 45-3: 2. Maximum number of configured joint LTM TCI state(s) per candidate cell in a band
· FG 45-4: 2. Maximum number of configured DL LTM TCI state(s) per candidate cell in a band
· FG 45-4: 3. Maximum number of configured UL LTM TCI state(s) per candidate cell in a band
Proposal 4. New Component for FG 45-3, FG 45-4 for across all candidate cells and serving cells, which are as below:
· [bookmark: OLE_LINK112]FG 45-3: X. Maximum number of configured joint LTM TCI state(s) across candidate cells and TCI state(s) across serving cells in a band
· [bookmark: OLE_LINK113][bookmark: OLE_LINK114]FG 45-4: X. Maximum number of configured DL LTM TCI state(s) across candidate cells and DL TCI state(s) across serving cells in a band
· FG 45-4: X. Maximum number of configured UL LTM TCI state(s) across candidate cells and UL TCI state(s) across serving cells in a band
We support SSB as QCL source RS for PDCCH and PDSCH reception as basic FG for beam indication, but TRS as separate FG. Because TRS cannot be measurement RS in Rel-18 mobility, it only can be used as a TCI state, which means UE has to measure SSB, but use TRS as QCL source. So higher implementation is required. In additional, according to RAN1 agreement, SSB and TRS configured as QCL source RS are based on UE capability. So it needs to have separate FG. 
Proposal 5.  Confirm Component 4 for FG 45-3 and Component 5 for FG 45-4, to make SSB as QCL RS for TCI state. 
· Component 4 for FG 45-3: Support LTM TCI-state using SSB as QCL source RS before cell switch
· Component 5 for FG 45-4: Support LTM TCI-state using SSB as QCL source RS before cell switch
Proposal 6. Define Separate FG for Component 5 of FG 45-3 and Component 5 of FG 45-4, to make separate FG to support TRS as QCL RS for TCI state.


	OPPO [8]
	Regarding the FG 45-3, we propose to include the maximum number of TCI states per candidate cell and also across all the candidate cells.  Furthermore, in legacy spec, the SSB can not be used as QCL source in TCI states configured for PDCCH or PDSCH. Adding SSB to QCL source shall be a new UE capability. Regarding the MAC-CE TCI state activation, we shall consider the following two different aspects:
· The maximum number of activated TCI states of candidate cells. The UE is supposed to track all the activated TCI states. Therefore, the number of activated TCI states of candidate cell shall be UE capability.
· The maximum number of different candidate cells of all activated TCI states.
	45. NR_Mob_enh2
	45-3
	LTM beam indication Unified TCI with joint DL/UL TCI states indication for LTM procedure 
	1. Support of unified TCI with joint DL/UL LTM TCI-state indication for LTM procedure. 
2. Maximum number of configured joint LTM TCI state(s) [across/per] candidate cells [and serving cells] [in a band]
2a. Maximum number of configured joint LTM TCI state(s) across all candidate cells
3. Support of indicating and activating a single joint LTM TCI state or a pair of UL/DL TCI-state in a cell switch command. 
[4. Support LTM TCI-state using SSB as QCL source RS for PDCCH and PDSCH reception]
[5. Support LTM TCI-state using SSB as QCL source RS for PDCCH and PDSCH reception]
[6 Support of MAC-CE based cell switch operation]
	
	Yes
	No
	UE does not support Rel-18 LTM operation
	[Per band/BC]
	No
	No
	n/a
	Component 2 candidate values: FFS

FFS: how to count total number of joint TCI states

	Optional with capability signalling




	CMCC [9]
	For the FG45-3 component 2, the maximum number of configured joint LTM TCI states can be defined either per cell or across the cells. Counting the LTM TCI states across candidate cells provide additional flexibility for the configuration of different number of TCI states among different candidate cells. The capability limit is the total number of TCI states which can be handled by the UE. Then the maximum number of joint LTM TCI states can be across the candidate cells. 
During the online discussion, most companies think the TCI states of current serving cell should be separated from that of LTM TCI states. Then there is no need to mention the TCI states of serving cell. 
Following the legacy definition of UE capability of unified TCI states, the maximum number of configured TCI states are counted in one band. Then the component 2 should follow the similar way. The bracket around in a band can be removed. 
Proposal 12:
For the FG45-3 component 2, the maximum number of joint LTM TCI states can be counted or limited across all candidate cells. 
Proposal 13:
[and serving cells] can be removed from the FG45-3 component 2.
Proposal 14:
The maximum number of configured joint LTM TCI states should be counted per band. 

The candidate values of the component 2 of the FG45-3 can follows the legacy capability of UE within the serving cell, such as {8, 12, 16, 24, 32, 48, 64, 128}. 
Proposal 15:
The candidate values of the component 2 of the FG45-3 can follows the legacy capability such as {8, 12, 16, 24, 32, 48, 64, 128}.

According to the agreements in RAN1#114, SSB and TRS can be configured in TCI states for the candidate cell before and during cell switch command.
	
Agreement（114）
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




The bracket round of component 4 in FG45-3 can be removed. And the component 5 should be updated as using TRS instead of SSB. 
Proposal 16:
The bracket round of component 4 in FG45-3 can be removed. And the component 5 should be updated as using TRS instead of SSB. 

The component 6 of FG45-3 seems a more important feature or the default feature for UE to support LTM, which can be moved to FG45-1 as default feature for LTM.
Proposal 17:
The component 6 of FG45-3 seems a more important feature or the default feature for UE to support LTM, which can be moved to FG45-1 as default feature for LTM.


	NTT DOCOMO, INC. [10]
	45-3
· Components: 
· For component 2, since the TCI state is RRC configured per candidate cell, we prefer it as ‘Maximum number of configured joint LTM TCI state(s) per candidate cell’. The candidate values include {1,2,3,4,5,6,7,8}. We also support to add another component to define ‘Maximum number of configured joint LTM TCI state(s) across candidate cells and serving cells in a band’.
· For component 4, since it should be by default supported to use SSB as QCL source RS for TCI state for PDCCH and PDSCH reception, it is good to keep such a component to clarify UE capability. 
· For component 5, it is suggested to make it a separate row (e.g., FG 45-3b) to support to use TRS as QCL source RS for TCI state for PDCCH and PDSCH reception.
· For component 6, support of MAC-CE based cell switch operation should be also supported by default. It is okay to keep it.


	Apple [11]
	Component #2
This component at least has direct impact on the UE memory to store the TCI-states configured by RRC signaling. A simliar compoenent was introduced for a serving cell already in Rel-17 (i.e., Component #2 in FG 23-1-1), which support candidate values {1,2,4,8,16} for a per BWP per CC in a band. Therefore, our preference is to define it as ‘per’ candidate cell and delete the [and serving cell] to avoid duplicated signaling design. In addition, the granularity of ‘in a band’ should be kept as in Rel-17 to support ‘per band’ feature type. 
Component #4 and #5
First, it seems typo and one of them should be reviesed to ‘… LTM TCI-state using TRS as QCL source RS for PDCCH and PDSCH reception’. We would like to point out that so far UE is requied to handle TRS measurement for serving cell only. Depending on the UE implementation and architecure, support of TRS-based TO/FO loop tracking for candidate cell before cell switch command involves hardware/firmware re-configuration at the UE and resuls in ~10ms data communication interruptions with the current serving cell. Therefore, it is imporant to provide flexibility for UE to tradeoff between complexity and handover performance. We therefore propose to separate the compoenent #5 and cover it using a separate UE capaiblity FG 45-8 as detailed later. 

Proposal 4: Adopt the following change for FG 45-3: 

	45-3
	LTM beam indication with joint DL/UL TCI states 
	1. Support of unified TCI with joint DL/UL LTM TCI-state indication for LTM procedure. 
2. Maximum number of configured joint LTM TCI state(s) [across/per] candidate cells [and serving cells] [in a band]
3. Support of indicating and activating a single joint LTM TCI state in a cell switch command. 
[4. Support LTM TCI-state using SSB as QCL source RS for PDCCH and PDSCH reception]
[5. Support LTM TCI-state using SSB as QCL source RS for PDCCH and PDSCH reception]
[5.6 Support of MAC-CE based cell switch operation]
	
	[Per band/BC]
	Optional with capability signalling




	Samsung [12]
	We suggest the following to resolve the items in yellow:
Proposal 3: Regarding feature group 45-3
· Number of configured joint LTM TCI states can be across all candidate and serving cells. Maximum number of joint TCI states is 128.
· Keep component 4 and 6.
· Keep component 5 (update SSB to TRS in component 5). UE can indicate whether or not it supports component 5.


	MediaTek Inc. [13]
	FG45-3 specifies the UE capability for TCI state management for Rel-18 LTM. For component 2, Rel-17 unified TCI framework capability FG23-1-1 can be used as a reference. In particular, FG23-1-1 specifies maximum number of configured joint TCI states per BWP per CC and similar component can be included in FG45-3.
	45. NR_Mob_enh2
	45-3
	LTM beam indication with joint DL/UL TCI states 
	1. Support of unified TCI with joint DL/UL LTM TCI-state indication for LTM procedure.
 
2. Maximum number of configured joint LTM TCI state(s) [across/per] candidate cells [and serving cells] [in a band]

3. Maximum number of configured joint LTM TCI state(s) [across/per] candidate cells and joint TCI states across all serving cells [in a band]


34. Support of indicating and activating a single joint LTM TCI state in a cell switch command. 
[4. Support LTM TCI-state using SSB as QCL source RS before cell switch for PDCCH and PDSCH reception]
[5. Support LTM TCI-state using SSB as QCL source RS for PDCCH and PDSCH reception]
[6 Support of MAC-CE based cell switch operation]
	23-1-1
	Yes
	No
	UE does not support Rel-18 LTM operation beam indication with joint DL/UL TCI states
	[Per band/BC]
	No
	No
	n/a
	Component 2 candidate values: FFS

Component 3 candidate values: FFS

FFS: how to count total number of joint TCI states

	Optional with capability signalling



	45. NR_Mob_enh2
	45-3b
	LTM beam indication in cell switch command with TCI states using SSB as QCL source RS 
	1. Support LTM TCI-state using SSB as QCL source RS for PDCCH and PDSCH reception after cell switch

	
	Yes
	No
	UE does not support LTM beam indication with TCI states using SSB as QCL source RS for PDCCH and PDSCH reception after cell switch
	[Per band/BC]
	No
	No
	n/a
	
	Optional with capability signalling

	45. NR_Mob_enh2
	45-3c
	LTM TCI states using TRS as QCL source RS before cell switch
	1. Support LTM TCI-state using TRS as QCL source RS before cell switch
	
	Yes
	No
	UE does not support LTM TCI-state using TRS as QCL source RS before cell switch
	[Per band/BC]
	No
	No
	n/a
	
	Optional with capability signalling




	Qualcomm Incorporated [14]
	· For FG 45-3
· For component 2, suggest to only keep “per” candidate cell, similar to per serving cell in legacy
· Candidate values can be same as serving cell in legacy: 8, 12, 16, 24, 32, 48, 64, 128
· For component 4, suggest to remove it or keep it as basic feature
· For component 5, it should be deleted due to duplication
· Suggest to add the following new component based on the agreement in RAN1 #1114
· Support to measure the TRS in the TCI state for the candidate cell before/during cell switch command
· For component 6, suggest to remove, since it should be basic feature
· Support “per band”




	45. NR_Mob_enh2
	45-3a
	MAC-CE activated joint LTM TCI states
	1. Maximum number of MAC-CE activated joint LTM TCI states [per/across all] candidate cells [and serving cells] [in a band]
	
	Yes
	No
	UE does not support MAC-CE activated joint LTM TCI states
	[Per band/BC]
	No
	No
	n/a
	Component 1 candidate values for K: FFS
	Optional with capability signalling



	Company
	Summary

	Huawei/HiSilicon [2]
	The maximum number of activated TCI by MAC CE for candidate cell before cell switch command are reported in FG45-3a. Taking FG23-1-1 and FG23-1-1b as reference, both the maximum number per CC and the maximum number across CCs should be reported. Thus, we propose to split component 1 in 45-3a into two components.  Considering the processing and memory resource might be shared among TCIs for serving cell and candidate cells, a note should be added that the maximum number of activated TCI states across all CC should be counted in component 5 of FG23-1-1. 
Proposal 2-5: For FG 45-3a, 
· Per BC, FG 45-3 as prerequisite
· The component 1 could be split into two components.  
· Component 1:  Maximum number of MAC-CE activated joint LTM TCI states per candidate cell in a band, with candidate value {1, 2, 3, 4, 5, 6, 7, 8}.
· Component 2:  Maximum number of MAC-CE activated joint LTM TCI states across candidate cells [and serving cells] in a band, with candidate value {1, 2, 4, 8, 16}.
· Add Note: the component 2 is also counted in component 5 of FG23-1-1. Or keep “and serving cells” in component 2. 
	45. NR_Mob_enh2
	45-3a
	MAC-CE activated joint LTM TCI states
	1 Maximum number of MAC-CE activated joint LTM TCI states [per/across all] candidate cells [and serving cells] [in a band]
2. Maximum number of MAC-CE activated joint LTM TCI states across candidate cells in a band
	45-3
	Yes
	No
	UE does not support MAC-CE activated joint LTM TCI states
	[Per band/BC]
	No
	No
	n/a
	Component 1 candidate values for K: {1, 2, 3, 4, 5, 6, 7, 8}

Component 2 candidate values for K: {1, 2, 4, 8, 16}

Note: the component 2 is also counted in component 5 of FG23-1-1.

	Optional with capability signalling




	Nokia/Nokia Shanghai Bell [3]
	· Then FG 45-3 and FG 45-4 should be prerequisite for FG 45-3a and 45-4a, respectively. 
· As per the current running RRC CR, TCI states for LTM are configured per candidate cell. Also, LTM TCI states are agreed to be configured independently from the serving cell configuration of TCI states for beam management. Therefore, the maximum number of configured TCI state(s) should be captured per candidate cell, and this should be independent of the serving cell. 
· For component 2 of FG 45-3, component 1 of FG 45-3a, component 2 & 3 of FG 45-4, and components 1 & 2 of FG 45-4a, “in band” is not needed as the FGs should be reported “per band”.
· For FG 45-3a and 45-4a, LTM TCI states are configured separately from the serving TCI states, and similarly, a separate command/procedure is used to activate LTM TCI states, maximum number of MAC-CE activated TCI states (joint/DL/UL) for LTM should only consider candidate cells into account. 
· For FG 45-3a and 45-4a, since MAC-CE based LTM TCI activation of more than one candidate cell is supported, in order to limit the UE complexity, maximum number of activated TCI states can be defined across all cells instead of per cell. The candidate cell values for this could be {1, 2, 3, 4, 5, 6, 7, 8}.
· As similar to FG 45-3 and 45-4, a TCI state for activation can also contain SSB or TRS as QCL source RS, hence. the following components need to be added to both FGs 45-3a and 45-4a.
· Support LTM TCI-state using SSB as QCL source RS
· Support LTM TCI-state using TRS as QCL source RS
Proposal 2: Consider the following updates to FGs 45-3, 45-3a, 45-4, and 45-4a:
· In FG 45-3a and FG 45-4a, for maximum number of MAC-CE activated TCI states:
· remove “[and serving cells] [in a band]”,
· make maximum number of MAC-CE activated (joint/DL/UL) TCI states to be “across all candidate cells”.
· Candidate values could be {1, 2, 3, 4, 5, 6, 7, 8}
· Following components need to be added to both FGs 45-3a and 45-4a.
· Support LTM TCI-state using SSB as QCL source RS
· Support LTM TCI-state using TRS as QCL source RS
	45-3a
	MAC-CE activated joint LTM TCI states
	1. Maximum number of MAC-CE activated joint LTM TCI states [per/across all ] candidate cells [and serving cells] [in a band]

2. Support LTM TCI-state using SSB as QCL source RS

3. Support LTM TCI-state using TRS as QCL source RS
	45-3
	Yes
	No
	UE does not support MAC-CE activated joint LTM TCI states
	[Per band/BC]
	No
	No
	n/a
	Component 1 candidate values for K: FFS{1, 2, 3, 4, 5, 6, 7, 8}
	Optional with capability signalling




	ZTE [4]
	· For FG 45-3a and FG 45-4a, 
· In Clause 6.1.3.xz	Candidate Cell TCI States Activation/Deactivation MAC CE of TS 38.321 running CR in RAN2#123bis meeting [3], we can notice that RAN2 has assumed that TCI state activation is done per candidate cell, and the maximum number of activated TCI states is 16.
· Regarding per band or per BC, these FGs can be indicated as per band. 
	45.
NR_Mob_enh2
	45-3a
	MAC-CE activated joint LTM TCI states
	1. Maximum number of MAC-CE activated joint LTM TCI states [per/across all] candidate cells [and serving cells] [in a band]
	
	Yes
	No
	UE does not support MAC-CE activated joint LTM TCI states
	[Per band/BC]
	No
	No
	n/a
	Component 1 candidate values for K: FFS 16
	Optional with capability signalling




	Ericsson [5]
	FG 45-3a and 45-4a discuss pre-activation of LTM TCI states. Unlike the RRC configuration discussed in Proposal 8, the number of activated serving cell TCI states is quite small, and the addition of activated LTM TCI states would be significant. Also, the processing capability used to handle activated serving cell TCI states can be reused to handle activated LTM TCI states, but nothing else. That is, neither of the issues related to RRC configurations in FG 45-3 and 45-4 are relevant here. In our view, there is a need to have components that put a gap on the total number of activated TCI states, i.e.., the sum of activated LTM TCI states and serving cell TCI states. Alike the configuration of TCI states, activation, in our understanding, is based on implementation constraints unrelated to a specific band but instead restricted by the overall UE capability: the LTM TCI states and serving cell TCI states must be considered jointly. Also, there is a need to specify the number of LTM TCI states across all candidate cells separately. For that reason, we propose to specify the activation of LTM TCI states over all candidate and serving cells and across all bands.
For FG 45-3a and 45-4a, the maximum number of activated LTM TCI states are specified across candidate cells and.
Add a component in FG 45-3a and 45-4a that limits the total number of activated TCI states, i.e., the sum of the activated LTM TCI states and the activated serving cell TCI states.
	45-3a
	MAC-CE activated joint LTM TCI states
	1. Maximum number of MAC-CE activated joint LTM TCI states [per/across all] candidate cells [and serving cells] [in a band] before cell-switch command
2. Maximum number of MAC-CE activated joint LTM TCI states across all candidate cells, and MAC-CE activated serving cell joint TCI states across all serving cells.
	45-3
	UE does not support MAC-CE activated joint LTM TCI states
	[Per band/BC]
	Component 1 candidate values for K: FFS




	Vivo [6]
	

	Spreadtrum Communications [7]
	· FG 45-3a:
 1. Maximum number of MAC-CE activated joint LTM TCI states per candidate cell in a band
[bookmark: OLE_LINK125]2. Maximum number of MAC-CE activated joint LTM TCI states across candidate cells and TCI states across serving cells in a band


	OPPO [8]
		45. NR_Mob_enh2
	45-3a
	MAC-CE activated joint LTM TCI states
	1. Maximum number of MAC-CE activated joint LTM TCI states of [per/across all] candidate cells [and serving cells] [in a band]
2. Maximum number of different candidate cells in the MAC-CE activated jointed LTM TCI states.
	
	Yes
	No
	UE does not support MAC-CE activated joint LTM TCI states
	[Per band/BC]
	No
	No
	n/a
	Component 1 candidate values for K: FFS
	Optional with capability signalling




	CMCC [9]
	The FG45-3a can be updated as “Maximum number of MAC-CE activated joint LTM TCI states across all candidate cells in a band”. The candidate values for the maximum number of MAC-CE activation can follow the legacy as {1,2,3,4,5,6,7,8}.
Proposal 18:
· The FG45-3a can be updated as “Maximum number of MAC-CE activated joint LTM TCI states across all candidate cells in a band”.
· The candidate values for the maximum number of MAC-CE activation can follow the legacy as {1,2,3,4,5,6,7,8}.

	NTT DOCOMO, INC. [10]
	45-3a
· Components: 
· Based on current RAN2 spec., one MAC CE can be sent to activate TCI states for one candidate cell only. Thus, it is better to define this capability per candidate cell, e.g., maximum number of MAC-CE activated joint LTM TCI states per candidate cell. The candidate values include {1,2,3,4}. 
· It is also suggested to add another component to define the capability across cells, e.g., maximum number of MAC-CE activated joint LTM TCI states across all candidate cells and serving cells in a band. In legacy, The candidate values include {1,2,3,4,8,16,32}.


	Apple [11]
	A new UE feature 45-3a was added in RAN1 114bis meeting for MAC-CE activated joint LTM TCI-states. First, it should make clear that the MAC-CE activated TCI-states for candidate cells defined in this UE features refers to TCI-states pre-activated before receiving cell-switch command. Secondly, maximum number of MAC-CE activated joint LTM TCI states can be defined as ‘across all candidate cells and serving cell in a band’ as it is mainly determined based on the UE baseband processing capability and potenitally shared across CCs in a band. In addition, it is imporant to allow UE reporting the maximu number of MAC-CE activated joint TCI-states per candidate cell in a band. This framework was also introduced for Rel-17 BM management UE features e.g., compoenet 5 in FG 23-1-1 due to same considerations. 

Proposal 5: Adopt the following change for FG 45-3a: 
	45-3a
	MAC-CE activated joint LTM TCI states 
	1. Maximum number of MAC-CE activated joint LTM TCI states [per/across all] candidate cells before cell-switch command [and serving cells] [in a band]
2. Maximum number of MAC-CE activated joint LTM TCI states per candiate cell before cell-switch command in a band. 
	[Per band/BC]
	Compnent #1 candidate values: {1,2,4,8,16}

Compnent #2 candidate values: {1,2,3,4}
	Optional with capability signalling




	Samsung [12]
	We suggest the following to resolve the items in yellow:
Proposal 4: Regarding feature group 45-3a
· The maximum number of MAC-CE activated joint LTM TCI states are across all candidate and serving cells.


	MediaTek Inc. [13]
	As for number of activated TCI state specified in FG45-3a, Rel-17 unified TCI framework capability FG23-1-1 and FG23-1-1a can be used as references. In particular, FG23-1-1 specifies the maximum number of MAC-CE activated joint TCI states across all CC(s) in a band, and FG23-1-1a specifies additional number of activated joint TCI states per CC and additional number of activated joint TCI states across all CC(s). Similar components can be included in FG45-3a. 
	45. NR_Mob_enh2
	45-3a
	MAC-CE activated joint LTM TCI states
	1. Maximum number of MAC-CE activated joint LTM TCI states [per/across all] candidate cells [and serving cells] [in a band]
 
2. Maximum number of MAC-CE activated joint LTM TCI states across candidate cells and activated joint TCI states across all serving cells
	
	Yes
	No
	UE does not support MAC-CE activated joint LTM TCI states
	[Per band/BC]
	No
	No
	n/a
	Component 1 candidate values for K: FFS

Component 2 candidate values for K: FFS
	Optional with capability signalling




	Qualcomm Incorporated [14]
	· For FG 45-3a
· For component 1, suggest to have the following updated component
· Maximum number of MAC-CE activated joint LTM TCI states across all candidate cells in a band
· Candidate values can be 1, 2, 4, 8
· Support “per band”




	45. NR_Mob_enh2
	45-4
	LTM beam indication with separate DL/UL TCI states 
	1. Support of unified TCI with separate DL/UL TCI-state indication for LTM procedure. 
2. Maximum number of configured DL TCI state(s) [per/across all] candidate cells [and serving cells] [in a band]
3. Maximum number of configured UL TCI state(s) [per/across all] candidate cells [and serving cells] [in a band]
4. Support of indicating and activating 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
[5. Support TCI-state using TRS as QCL source RS for PDCCH and PDSCH reception]
[6 Support of MAC-CE based cell switch operation]
	
	Yes
	No
	UE does not support Rel-18 LTM operation with separate DL/UL TCI states
	[Per band/BC]
	No
	No
	n/a
	Component 2 candidate values: FFS
Component 2 candidate values: FFS

	Optional with capability signalling



	Company
	Summary

	Huawei/HiSilicon [2]
	Proposal 2-6: FG 45-4: 
· 	per band, FG 23-10-1 as prerequisite, 
· Component 2: The maximum number of configured DL TCI states per BWP per candidate cell, with candidate value {4, 8, 12, 16, 24, 32, 48, 64, 128}
· Component 3: The maximum number of configured UL TCI states per BWP per candidate cell, with candidate value {4, 8, 12, 16, 24, 32, 48, 64}
· The component 6 could be updated as “Separate DL/UL TCI indication in cell switch command ”
	45. NR_Mob_enh2
	45-4
	LTM beam indication with separate DL/UL TCI states 
	1. Support of unified TCI with separate DL/UL TCI-state indication for LTM procedure in a cell switch command. 
2. Maximum number of configured DL TCI state(s) per BWP [per/across all] candidate cells [and serving cells] [in a band]
3. Maximum number of configured UL TCI state(s) per BWP [per/across all] candidate cells [and serving cells] [in a band]
4. Support of indicating and activating 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]
[5. Support TCI-state using TRS as QCL source RS for PDCCH and PDSCH reception]
[6 Support of joint DL/UL TCI state indication in cell switch command MAC-CE based cell switch operation]
	23-10-1
	Yes
	No
	UE does not support Rel-18 LTM operation with separate DL/UL TCI states
	[Per band/BC]
	No
	No
	n/a
	Component 2 candidate values: FFS {4, 8, 12, 16, 24, 32, 48, 64, 128}
Component 3 candidate values: FFS {4, 8, 12, 16, 24, 32, 48, 64}

	Optional with capability signalling




	Nokia/Nokia Shanghai Bell [3]
	· Since beam indication is determined based on the L1 measurement reports, FG 45-1 should be a prerequisite FG for FG 45-3 and 45-4.
· As per the current running RRC CR, TCI states for LTM are configured per candidate cell. Also, LTM TCI states are agreed to be configured independently from the serving cell configuration of TCI states for beam management. Therefore, the maximum number of configured TCI state(s) should be captured per candidate cell, and this should be independent of the serving cell. 
· For component 2 of FG 45-3, component 1 of FG 45-3a, component 2 & 3 of FG 45-4, and components 1 & 2 of FG 45-4a, “in band” is not needed as the FGs should be reported “per band”.
· For component 2 of FG 45-3, the candidate values for maximum number of configured joint TCI states per candidate cell could be same as supported for FG 23-1-1 (Rel-17 unified TCI framework with joint TCI states), i.e., {8, 12, 16, 24, 32, 48, 64, 128}. Similarly, for 45-4, the candidate values for maximum number of configured DL/UL TCI states per candidate cell could be same as supported for FG 23-10-1 (Rel-17 unified TCI framework with separate DL/UL TCI states), i.e., {4, 8, 12, 16, 24, 32, 48, 64, 128}.
· One of the key differentiating features of LTM compared to the legacy higher layer mobility is to use MAC-CE based cell switch triggering. This functionality is required in order to support LTM cell switch operation irrespective of whether beam indication or/and TA is provided in the cell switch command or not. Therefore, to better capture this as a part of the UE features, component 6 of FG 45-3 and FG 45-4, support of MAC-CE based cell switch operation, should be formulated as a separate/new baseline LTM FG, and that FG should be a part of the perquisite FGs for FG 45-3 and FG 45-4. 
Proposal 2: Consider the following updates to FGs 45-3, 45-3a, 45-4, and 45-4a:
· Make FG 45-1 as a prerequisite FG for FGs 45-3, 45-4.
· Make FG 45-3 and FG 45-4 prerequisite for FG 45-3a and 45-4a, respectively.
· On component 2 of 45-3 and component 2 and 3 of FG 45-4:
· make maximum number of configured (joint/DL/UL) TCI states to be “per candidate cell”,
· remove “[and serving cells] [in a band]”.
· On component 2 and 3 of FG 45-4, {4, 8, 12, 16, 24, 32, 48, 64, 128} could be supported as candidate values for maximum number of configured DL/UL TCI states per candidate cell.
· Delete component 6 (MAC-CE based cell switch operation) from both FG 45-3 and FG 45-4 and add a new row to capture this as a separate baseline LTM feature (i.e., 45-8) which then should be a perquisite FG for FG 45-3, FG 45-4.
	45-4
	LTM bBeam indication with separate DL/UL LTM TCI states 
	1. Support of unified TCI with separate DL/UL TCI-state indication for LTM procedure in a cell switch command.
 
2. Maximum number of configured DL TCI state(s) 
[per/across all]per candidate cells [and serving cells] [in a band]

3. Maximum number of configured UL TCI state(s) [per/across all]per candidate cells [and serving cells] [in a band]

4. Support of indicating and activating 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

[56. Support TCI-state using TRS as QCL source RS for PDCCH and PDSCH reception]

[6 Support of MAC-CE based cell switch operation]
	45-1, 45-8
	Yes
	No
	UE does not support Rel-18 LTM operation with separate DL/UL TCI states
	[Per band/BC]
	No
	No
	n/a
	Component 2 candidate values: FFS{4,8,12,16,24,32,48,64,128}
Component 2 3 candidate values: {4,8,12,16,24,32,48,64,128}FFS

	Optional with capability signalling




	ZTE [4]
	· For FG 45-3 and FG 45-4, 
· Regarding the maximum number of configured joint LTM TCI states, or DL TCI states or UL TCI states, it can be determined and updated till RAN2 has a clear conclusion. But for FFS on how to count total number of joint TCI states, we propose removing it since we don’t identify a significantly need.
· Regarding component 2 in FG 45-3 and component 2 and 3 in FG 45-4, we learned from RAN2 that TCI states are configured per candidate cell, not across candidate cells. However, from capability perspective, we slightly prefer to define two independently capabilities for maximum number of configured joint LTM TCI state(s) per candidate cell and across candidate cells for component 2 in FG 45-3. Because without capability restriction of these two dimensions, it may result in the total number of TCI state configured from different candidate cells far exceeding the maximum number of TCI states that UE can support. Besides, TCI state list for candidate cell is not limited to be configured under a specific BWP according to current RRC signaling architecture. The same logic can also be applied for component 2 and 3 in FG 45-4.
· Regarding component 4 and 5 in FG 45-3, there seems to be a typo for component 5, such as this component would like to reflect “TRS as QCL source in a TCI state” case, not SSB according to discussion at the last meeting. Besides, for component “Support LTM TCI-state using TRS as QCL source RS for PDCCH and PDSCH reception” in FG 45-3 and FG 45-4, we suggest it should be configured as a separate FG since TRS configured as QCL source in TCI state is an optional feature compared with “SSB configured as QCL source in TCI state”.
	45.
NR_Mob_enh2
	45-4
	LTM beam indication with separate DL/UL TCI states 
	1. Support of unified TCI with separate DL/UL TCI-state indication for LTM procedure. 
2. Maximum number of configured DL TCI state(s) [per/across all] candidate cells [and serving cells] [in a band]
3. Maximum number of configured UL TCI state(s) [per/across all] candidate cells [and serving cells] [in a band]
4. Support of indicating and activating 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
[5. Support TCI-state using TRS as QCL source RS for PDCCH and PDSCH reception]
[6 Support of MAC-CE based cell switch operation]
X1. Maximum number of configured DL TCI state(s) across all candidate cells
X2. Maximum number of configured UL TCI state(s) across all candidate cells
	
	Yes
	No
	UE does not support Rel-18 LTM operation with separate DL/UL TCI states
	[Per band/BC]
	No
	No
	n/a
	Component 2 candidate values: FFS
Component 2 3 candidate values: FFS

Component X1 candidate values: FFS
Component X2 candidate values: FFS

	Optional with capability signalling

	45.
NR_Mob_enh2
	45-x
	LTM TCI-state using TRS as QCL source RS for PDCCH and PDSCH reception

	Support LTM TCI-state using TRS as QCL source RS for PDCCH and PDSCH reception

	
	
	
	
	
	
	
	
	
	Optional with capability signalling




	Ericsson [5]
	The main discussion point of Component 2 in FG 45-3 and 45-4 is if the configuration should include the number LTM TCI states only, or the number of LTM TCI states and serving cell TCI states. Restriction on configurations target to limit the UE memory consumption, and the motivation for the second option is that it enables the UE to pool the memory between the LTM TCI states and serving cell TCI states. There are two issues with this approach:
3. The specification allows a large number of serving cell TCI states: there can be up to 128 per BWP, per cell. Since this FG would have to be across all serving cells, the total number would have to be huge: larger than 16384. Adding eight candidate cells would not significantly change that number.
4. Obviously, the memory of the UE is used to store other RRC IEs than the TCI states: there is not a memory pool in the UE reserved for TCI states and LTM TCI states. Then it is not clear why we should limit the number of LTM TCI states and serving cell TCI states.  
Based on this, we propose that Component 2 only limits the number of LTM TCI states, across all candidate cells:
For FG 45-3 and 45-4, Component 2, the maximum number of configured LTM TCI states are specified across all candidate cells. 
For Components 4 and 5, we observe there is no requirement that the UE should be able to receive PDCCH or PDSCH using the LTM TCI states: the LTM TCI states were introduced to facilitate the important DL pre-synchronization. Therefore, Component 4 and 5 should be removed, or at least reformulated:
For FG 45-3, remove Components 4 and 5
For FG 45-4, remove Components 5 and 5.
Component 6 is really required – without that LTM will not work. We realize that RAN2 is planning to introduce a similar capability. But for now, Component 6 must be included.
Without Component 6, LTM will not work.
	45-4
	LTM beam indication with separate DL/UL TCI states 
	1. Support of unified TCI with separate DL/UL TCI-state indication for LTM procedure. 
2. Maximum number of configured DL LTM TCI state(s) [per/across all] candidate cells [and serving cells] [in a band]
3. Maximum number of configured UL LTM TCI state(s) [per/across all] candidate cells [and serving cells] [in a band]
4. Support of indicating and activating 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
[5. Support TCI-state using TRS as QCL source RS for PDCCH and PDSCH reception]
[6 Support of MAC-CE based cell switch operation]
	45-3
	UE does not support Rel-18 LTM operation with separate DL/UL TCI states
	[Per band/BC]
	Component 2 candidate values: FFS
Component 2 candidate values: FFS





	Vivo [6]
	For the component 6 in FG 45-3 and component 7 in FG 45-4, it should be listed as a separate feature as it is an essential feature for LTM-based handover procedure, rather than a sub-feature of LTM beam indication. 
Component 6 in FG 45-3 and component 7 of 45-4 should be listed as a separate FG.
For the component 4 and 5 in FG 45-3 and component 5 and 6 in FG 45-4, the brackets should be removed since TRS or SSB configured as the QCL source RS for TCI state used for PDCCH/PDSCH has been agreed in RAN1#114 meeting.
Remove brackets from component 4 and 5 in FG 45-3, and component 5 and 6 in FG 45-4.


	Spreadtrum Communications [7]
	We suggest to define the maximum number per candidate cells. The LTM TCI states for candidate cells can be counted together to satisfy this limits. Since the configuration and activation are all per candidate cell operations. 
For across all candidate cells in a band, the LTM TCI states of candidates cells and legacy TCI states can be counted together and report.
Proposal 7. Confirm Component 2 for FG 45-3, Component 2&3 for FG 45-4 as below:
· FG 45-3: 2. Maximum number of configured joint LTM TCI state(s) per candidate cell in a band
· FG 45-4: 2. Maximum number of configured DL LTM TCI state(s) per candidate cell in a band
· FG 45-4: 3. Maximum number of configured UL LTM TCI state(s) per candidate cell in a band
Proposal 8. New Component for FG 45-3, FG 45-4 for across all candidate cells and serving cells, which are as below:
· FG 45-3: X. Maximum number of configured joint LTM TCI state(s) across candidate cells and TCI state(s) across serving cells in a band
· FG 45-4: X. Maximum number of configured DL LTM TCI state(s) across candidate cells and DL TCI state(s) across serving cells in a band
· FG 45-4: X. Maximum number of configured UL LTM TCI state(s) across candidate cells and UL TCI state(s) across serving cells in a band
We support SSB as QCL source RS for PDCCH and PDSCH reception as basic FG for beam indication, but TRS as separate FG. Because TRS cannot be measurement RS in Rel-18 mobility, it only can be used as a TCI state, which means UE has to measure SSB, but use TRS as QCL source. So higher implementation is required. In additional, according to RAN1 agreement, SSB and TRS configured as QCL source RS are based on UE capability. So it needs to have separate FG. 
Proposal 9. [bookmark: OLE_LINK118][bookmark: OLE_LINK117][bookmark: OLE_LINK120][bookmark: OLE_LINK119] Confirm Component 4 for FG 45-3 and Component 5 for FG 45-4, to make SSB as QCL RS for TCI state. 
· [bookmark: OLE_LINK121][bookmark: OLE_LINK122]Component 4 for FG 45-3: Support LTM TCI-state using SSB as QCL source RS before cell switch
· Component 5 for FG 45-4: Support LTM TCI-state using SSB as QCL source RS before cell switch
Proposal 10. Define Separate FG for Component 5 of FG 45-3 and Component 5 of FG 45-4, to make separate FG to support TRS as QCL RS for TCI state.


	OPPO [8]
	Regarding the FG 45-4, we shall support the following items:
· The maximum number of configured DL TCI states per cells and the maximum number of configured DL TCI states of all candidate cells.
· The maximum number of configured UL TCI states per cells and the maximum number of configured UL TCI states of all candidate cells.
· Support SSB or TRS as QCL source in DL and UL TCI state shall be UE capability.
	45. NR_Mob_enh2
	45-4
	LTM beam indication Unified TCI with separate DL/UL TCI states indication for LTM procedure 
	1. Support of unified TCI with separate DL/UL TCI-state indication for LTM procedure. 
2. Maximum number of configured DL TCI state(s) [per/across all] candidate cells [and serving cells] [in a band]
2a.Maximum number of configured DL TCI state(s) across all candidate cells.
3. Maximum number of configured UL TCI state(s) [per/across all] candidate cells [and serving cells] [in a band]
3a. Maximum number of configured UL TCI state(s) across all candidate cells.
4. Support of indicating and activating 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
[65. Support TCI-state using TRS as QCL source RS for PDCCH and PDSCH reception]
[6 Support of MAC-CE based cell switch operation]
	
	Yes
	No
	UE does not support Rel-18 LTM operation with separate DL/UL TCI states
	[Per band/BC]
	No
	No
	n/a
	Component 2 candidate values: FFS
Component 2 candidate values: FFS

	Optional with capability signalling




	CMCC [9]
	Proposal 19:
· The component 2 of FG45-4, the description can be “Maximum number of configured DL TCI state(s) across all candidate cells in a band”
· The candidate values of component 2 of FG45-4 can be {4, 8, 12, 16, 24, 32, 48, 64, 128}
· The component 3 of FG45-4, the description can be “Maximum number of configured UL TCI state(s) across all candidate cells in a band”
· The candidate values of component 3 of FG45-4 can be {4, 8, 12, 16, 24, 32, 48, 64}
· Remove the bracket of component 5 with SSB and TRS as QCL source RS.


	NTT DOCOMO, INC. [10]
	45-4
· Components: 
· For component 2/3, similar as 45-3, it is preferred to define UE capability as ‘per candidate cell’. We also support to add another two components to define the maximum number across candidate cells and serving cells in a band.
· For component 5, similar as 45-3, it is good to keep ‘Support TCI-state using SSB as QCL source RS for PDCCH and PDSCH reception’ as a default UE capability. And it is suggested to make it a separate row (e.g., FG 45-4b) to support to use TRS as QCL source RS for TCI state for PDCCH and PDSCH reception.
· For component 6, support of MAC-CE based cell switch operation should be also supported by default. So it is okay to keep it.


	Apple [11]
	For 45-4,  the concern raised for FG 45-3 on TRS-based TCI-state activation is hold for separate TCI-state configuration case. It is cruial to provide flexiblity for UE to tradeoff between HO performance and UE complexity to enable LTM feature. 
Proposal 6: Adopt the following change for FG 45-4 : 

	45-4
	LTM beam indication with separate DL/UL TCI states
	1. Support of unified TCI with separate DL/UL TCI-state indication for LTM procedure. 
2. Maximum number of configured DL TCI state(s) [per/across all] candidate cells [and serving cells] [in a band]
3. Maximum number of configured UL TCI state(s) [per/across all] candidate cells [and serving cells] [in a band]
4. Support of indicating and activating 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
[5. Support TCI-state using TRS as QCL source RS for PDCCH and PDSCH reception]
[56 Support of MAC-CE based cell switch operation]
	[Per band/BC]
	Optional with capability signalling




	Samsung [12]
	We suggest the following to resolve the items in yellow:
Proposal 5: Regarding feature group 45-4
· Number of configured DL and UL TCI states can be across all candidate and serving cells. Maximum number of DL TCI states is 128. Maximum number of UL TCI state is 64.
· Keep first component 5 and component 6.
· Keep second component 5. UE can indicate whether or not it supports second component 5.


	MediaTek Inc. [13]
		45. NR_Mob_enh2
	45-4
	LTM beam indication with separate DL/UL TCI states 
	1. Support of unified TCI with separate DL/UL TCI-state indication for LTM procedure. 
2. Maximum number of configured DL TCI state(s) [per/across all] candidate cells [and serving cells] [in a band]
3. Maximum number of configured UL TCI state(s) [per/across all] candidate cells [and serving cells] [in a band]

4. Maximum number of configured DL TCI state(s) across all candidate cells and serving cells [in a band]
5. Maximum number of configured UL TCI state(s) across all candidate cells and serving cells [in a band]


46. Support of indicating and activating a pair of UL/DL TCI-state in a cell switch command. 
[5 7. Support TCI-state using SSB as QCL source RS before cell switch for PDCCH and PDSCH reception
[5. Support TCI-state using TRS as QCL source RS for PDCCH and PDSCH reception]
[6 Support of MAC-CE based cell switch operation]
	
	Yes
	No
	UE does not support Rel-18 LTM operation with separate DL/UL TCI states
	[Per band/BC]
	No
	No
	n/a
	Component 2 candidate values: FFS
Component 3 candidate values: FFS

Component 4 candidate values: FFS


Component 5 candidate values: FFS


	Optional with capability signalling




	Qualcomm Incorporated [14]
	· For FG 45-4
· For component 2, suggest to only keep “per” candidate cell, similar to per serving cell in legacy
· Candidate values can be same as serving cell in legacy: 8, 12, 16, 24, 32, 48, 64, 128
· For component 3, suggest to only keep “per” candidate cell, similar to per serving cell in legacy
· Candidate values can be same as serving cell in legacy: 8, 12, 16, 24, 32, 48, 64
· For 1st component 5, suggest to remove it or keep it as basic feature
· For 2nd component 5, it should be deleted due to misaligned with the agreement
· It is not TCI using TRS, but UE measures TRS
· Suggest to add the following new component based on the agreement in RAN1 #1114
· Support to measure the TRS in the TCI state for the candidate cell before/during cell switch command
· For component 6, suggest to remove, since it should be basic feature
· Support “per band”




	45. NR_Mob_enh2
	45-4a
	MAC-CE activated DL/UL TCI states
	1. Maximum number K1 of MAC-CE activated DL TCI states [per/across all] candidate cells [and serving cells] [in a band] before cell-switch command
2. Maximum number K2 of MAC-CE activated UL TCI states [per/across all] candidate cells [and serving cells] [in a band] before cell-switch command
	
	Yes
	No
	UE does not support MAC-CE activated DL/UL TCI states
	[Per band/BC]
	No
	No
	n/a
	Component 1 candidate values: FFS

Component 2 candidate values: FFS
	Optional with capability signalling



	Company
	Summary

	Huawei/HiSilicon [2]
	Proposal 2-7: FG 45-4a
· Per BC, FG 45-4 as prerequisite
· Component 1: Maximum number K1 of MAC-CE activated DL TCI states per candidate cell in a band before cell-switch command, with candidate value {1, 2,3,4,5,6,7,8}
· Component 2: Maximum number K1 of MAC-CE activated UL TCI states per candidate cell in a band before cell-switch command, with candidate value {1, 2,3,4,5,6,7,8}
· Component 3: Maximum number K2 of MAC-CE activated DL TCI states across all candidate cells [and serving cells] in a band before cell-switch command, with candidate value {1,2,4,8,16}
· Component 4: Maximum number K2 of MAC-CE activated UL TCI states across all candidate cells [and serving cells] in a band before cell-switch command, with candidate value {1,2,4,8,16}
· Add Note: The component 3 and component 4 are also counted in component 7 and component 8 of FG23-10-1 or keep [and serving cells] in component 3 and 4. 
	45. NR_Mob_enh2
	45-4a
	MAC-CE activated DL/UL TCI states
	1. Maximum number K1 of MAC-CE activated DL TCI states [per/across all] candidate cells [and serving cells] [in a band] before cell-switch command
2. Maximum number K2 of MAC-CE activated UL TCI states [per/across all] candidate cells [and serving cells] [in a band] before cell-switch command
3. Maximum number K3 of MAC-CE activated DL TCI states across all candidate cells in a band before cell-switch command
4. Maximum number K4 of MAC-CE activated UL TCI states across all candidate cells in a band before cell-switch command
	45-4
	Yes
	No
	UE does not support MAC-CE activated DL/UL TCI states
	[Per band/BC]
	No
	No
	n/a
	Component 1 candidate values: FFS {1, 2,3,4,5,6,7,8}

Component 2 candidate values: FFS {1, 2,3,4,5,6,7,8}

Component 3 candidate values: FFS {1, 2,4,8,16}

Component 4 candidate values: FFS {1, 2,4,8,16}

Note: The component 3 and component 4 are also counted in component 7 and component 8 of FG23-10-1
	Optional with capability signalling




	Nokia/Nokia Shanghai Bell [3]
	· Then FG 45-3 and FG 45-4 should be prerequisite for FG 45-3a and 45-4a, respectively. 
· As per the current running RRC CR, TCI states for LTM are configured per candidate cell. Also, LTM TCI states are agreed to be configured independently from the serving cell configuration of TCI states for beam management. Therefore, the maximum number of configured TCI state(s) should be captured per candidate cell, and this should be independent of the serving cell. 
· For component 2 of FG 45-3, component 1 of FG 45-3a, component 2 & 3 of FG 45-4, and components 1 & 2 of FG 45-4a, “in band” is not needed as the FGs should be reported “per band”.
· For FG 45-3a and 45-4a, LTM TCI states are configured separately from the serving TCI states, and similarly, a separate command/procedure is used to activate LTM TCI states, maximum number of MAC-CE activated TCI states (joint/DL/UL) for LTM should only consider candidate cells into account. 
· For FG 45-3a and 45-4a, since MAC-CE based LTM TCI activation of more than one candidate cell is supported, in order to limit the UE complexity, maximum number of activated TCI states can be defined across all cells instead of per cell. The candidate cell values for this could be {1, 2, 3, 4, 5, 6, 7, 8}.
· As similar to FG 45-3 and 45-4, a TCI state for activation can also contain SSB or TRS as QCL source RS, hence. the following components need to be added to both FGs 45-3a and 45-4a.
· Support LTM TCI-state using SSB as QCL source RS
· Support LTM TCI-state using TRS as QCL source RS
Proposal 2: Consider the following updates to FGs 45-3, 45-3a, 45-4, and 45-4a:
· In FG 45-3a and FG 45-4a, for maximum number of MAC-CE activated TCI states:
· remove “[and serving cells] [in a band]”,
· make maximum number of MAC-CE activated (joint/DL/UL) TCI states to be “across all candidate cells”.
· Candidate values could be {1, 2, 3, 4, 5, 6, 7, 8}
· Following components need to be added to both FGs 45-3a and 45-4a.
· Support LTM TCI-state using SSB as QCL source RS
· Support LTM TCI-state using TRS as QCL source RS
	45-4a
	MAC-CE activated DL/UL TCI states
	1. Maximum number K1 of MAC-CE activated DL LTM TCI states [per/across all] candidate cells [and serving cells] [in a band] before cell-switch command

2. Maximum number K2 of MAC-CE activated UL LTM TCI states [per/across all] candidate cells [and serving cells] [in a band] before cell-switch command

3. Support DL/UL LTM TCI-state using SSB as QCL source RS

4. Support DL/UL LTM TCI-state using TRS as QCL source RS

	45-4
	Yes
	No
	UE does not support MAC-CE activated DL/UL LTM TCI states
	[Per band/BC]
	No
	No
	n/a
	Component 1 candidate values: {1, 2, 3, 4, 5, 6, 7, 8}FFS

Component 2 candidate values: {1, 2, 3, 4, 5, 6, 7, 8}FFS
	Optional with capability signalling




	ZTE [4]
	· For FG 45-3a and FG 45-4a, 
· In Clause 6.1.3.xz	Candidate Cell TCI States Activation/Deactivation MAC CE of TS 38.321 running CR in RAN2#123bis meeting [3], we can notice that RAN2 has assumed that TCI state activation is done per candidate cell, and the maximum number of activated TCI states is 16.
· Regarding per band or per BC, these FGs can be indicated as per band. 
	45.
NR_Mob_enh2
	45-4a
	MAC-CE activated DL/UL TCI states
	1. Maximum number K1 of MAC-CE activated DL TCI states [per/across all] candidate cells [and serving cells] [in a band] before cell-switch command
2. Maximum number K2 of MAC-CE activated UL TCI states [per/across all] candidate cells [and serving cells] [in a band] before cell-switch command
	
	Yes
	No
	UE does not support MAC-CE activated DL/UL TCI states
	[Per band/BC]
	No
	No
	n/a
	Component 1 candidate values: FFS 8

Component 2 candidate values: FFS 8
	Optional with capability signalling




	Ericsson [5]
	FG 45-3a and 45-4a discuss pre-activation of LTM TCI states. Unlike the RRC configuration discussed in Proposal 8, the number of activated serving cell TCI states is quite small, and the addition of activated LTM TCI states would be significant. Also, the processing capability used to handle activated serving cell TCI states can be reused to handle activated LTM TCI states, but nothing else. That is, neither of the issues related to RRC configurations in FG 45-3 and 45-4 are relevant here. In our view, there is a need to have components that put a gap on the total number of activated TCI states, i.e.., the sum of activated LTM TCI states and serving cell TCI states. Alike the configuration of TCI states, activation, in our understanding, is based on implementation constraints unrelated to a specific band but instead restricted by the overall UE capability: the LTM TCI states and serving cell TCI states must be considered jointly. Also, there is a need to specify the number of LTM TCI states across all candidate cells separately. For that reason, we propose to specify the activation of LTM TCI states over all candidate and serving cells and across all bands.
[bookmark: _Toc149928225]For FG 45-3a and 45-4a, the maximum number of activated LTM TCI states are specified across candidate cells and.
[bookmark: _Toc149928226]Add a component in FG 45-3a and 45-4a that limits the total number of activated TCI states, i.e., the sum of the activated LTM TCI states and the activated serving cell TCI states.
	45-4a
	MAC-CE activated DL/UL TCI states
	1. Maximum number K1 of MAC-CE activated DL TCI states [per/across all] candidate cells [and serving cells] [in a band] before cell-switch command
2. Maximum number K2 of MAC-CE activated UL TCI states [per/across all] candidate cells [and serving cells] [in a band] before cell-switch command
3. Maximum number of MAC-CE activated DL TCI states across all candidate cells and MAC-CE activated serving cell DL TCI states across all serving cells 
4. Maximum number of MAC-CE activated UL TCI states across all candidate cells and MAC-CE activated serving cell UL TCI states across all serving cells 
	
	UE does not support MAC-CE activated DL/UL TCI states
	[Per band/BC]
	Component 1 candidate values: FFS

Component 2 candidate values: FFS




	Vivo [6]
	

	Spreadtrum Communications [7]
	· FG 45-4a
[bookmark: OLE_LINK126]1. Maximum number K1 of MAC-CE activated DL TCI states per candidate cell before cell-switch command in a band
2. Maximum number K2 of MAC-CE activated UL TCI states per candidate cells before cell-switch command in a band
3. Maximum number of K3 MAC-CE activated DL LTM TCI states across candidate cells and DL TCI states across serving cells before cell-switch command in a band
4. Maximum number of K3 MAC-CE activated UL LTM TCI states across candidate cells and UL TCI states across serving cells before cell-switch command in a band


	OPPO [8]
	Regarding the FG 45-4a, the following items shall be included:
· Maximum number of activated DL TCI states of candidate cell
· Maximum number of activated UL TCI states of candidate cell.
· The maximum number of candidate cells that can be included in TCI state activation MAC CE.
	45. NR_Mob_enh2
	45-4a
	MAC-CE activated DL/UL TCI states
	1. Support Maximum number K1 of MAC-CE activated DL TCI states [per/across all]of candidate cells [and serving cells] [in a band] before cell-switch command
2. Support Maximum number K2 of MAC-CE activated UL TCI states [per/across all]of candidate cells [and serving cells] [in a band] before cell-switch command
3. Maximum number of different candidate cells of activated DL or UL TCI states before cell-switch command
	
	Yes
	No
	UE does not support MAC-CE activated DL/UL TCI states
	[Per band/BC]
	No
	No
	n/a
	Component 1 candidate values: FFS

Component 2 candidate values: FFS
	Optional with capability signalling




	CMCC [9]
	Proposal 20:
For the FG45-4a, the description can be 
· 1. Maximum number K1 of MAC-CE activated DL TCI states across all candidate cells in a band before cell-switch command
· 2. Maximum number K2 of MAC-CE activated UL TCI states across all candidate cells in a band before cell-switch command


	NTT DOCOMO, INC. [10]
	45-4a
· Components: 
· For component 1/2, based on current RAN2 spec., one MAC CE can be sent to activate TCI states for one candidate cell only. Thus, it is better to define this capability per candidate cell. The candidate values for component 1 and component 2 include {1,2,3,4}.
· It is also suggested to add another two components to define the capability across cells for DL TCI states and UL TCI states, respectively. The candidate values include {1,2,3,4,8,16,32}.


	Apple [11]
	For FG 45-4a, we have a similar proposal as FG 45-3a due to same considerations. 
Proposal 7: Adopt the following change for FG 45-4a : 
	45-4a
	MAC-CE activated joint LTM TCI states 
	1. Maximum number K1 of MAC-CE activated DL TCI states  [per/across all] candidate cells [and serving cells] [in a band] before cell-switch command
2. Maximum number K2 of MAC-CE activated DL TCI states per candidate cell in a band before cell-switch command
23. Maximum number K2 K3 of MAC-CE activated UL TCI states [per/across all] candidate cells [and serving cells] [in a band] before cell-switch command
4. Maximum number K4 of MAC-CE activated UL TCI states per candidate cell in a band before cell-switch command
	[Per band/BC]
	Component 1 and component 3 candidate values: FFS {1,2,4,8,16}

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



Proposal 8: To add a new feature for 45-8 for TRS-based TCI-State:
	45-8
	LTM TCI-state using TRS as QCL source RS 
	1. Support RRC configuration of LTM TCI-state using TRS as QCL source RS for PDCCH and PDSCH reception 
2. Support the activation of TRS-based TCI-state activation before receiving cell-switch command MAC-CE
	45-3/45-3a 
or 
45-4/45-4a
	Per band
	Optional with capability signalling




	Samsung [12]
	We suggest the following to resolve the items in yellow:
Proposal 6: Regarding feature group 45-4a
· The maximum number of MAC-CE activated DL and UL TCI states are across all candidate and serving cells.


	MediaTek Inc. [13]
		45. NR_Mob_enh2
	45-4a
	MAC-CE activated DL/UL TCI states
	1. Maximum number K1 of MAC-CE activated DL TCI states [per/across all] candidate cells [and serving cells] [in a band] before cell-switch command
2. Maximum number K2 of MAC-CE activated UL TCI states [per/across all] candidate cells [and serving cells] [in a band] before cell-switch command

3. Maximum number K3 of MAC-CE activated DL TCI states across all candidate cells and serving cells [in a band] before cell-switch command
4. Maximum number K4 of MAC-CE activated UL TCI states across all candidate cells and serving cells [in a band] before cell-switch command
	
	Yes
	No
	UE does not support MAC-CE activated DL/UL TCI states
	[Per band/BC]
	No
	No
	n/a
	Component 1 candidate values: FFS

Component 2 candidate values: FFS

Component 3 candidate values: FFS

Component 4 candidate values: FFS
	Optional with capability signalling




	Qualcomm Incorporated [14]
	· For FG 45-4a
· For component 1, suggest to have the following updated component
· Maximum number K1 of MAC-CE activated DL LTM TCI states across all candidate cells in a band before cell switch command
· Candidate values can be 1, 2, 4, 8
· For component 2, suggest to have the following updated component
· Maximum number K2 of MAC-CE activated UL LTM TCI states across all candidate cells in a band before cell switch command
· Candidate values can be 1, 2, 4, 8
· Support “per band”




	45. NR_Mob_enh2
	45-5
	RACH-based early TA acquisition
	1. TA acquisition of candidate cell(s) based on PDCCH ordered CFRA procedure before receiving cell switch command MAC-CE [for serving and non-serving cell]
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
	FFS
	[Per band/BC]
	No
	No
	n/a
	[Component 1 candidate values {1, FFS}]
	Optional with capability signalling



	Company
	Summary

	Huawei/HiSilicon [2]
	Regarding component 1 in FG45-5, it is used by UE to report on how many candidate cells it can transmit PRACH before cell switch. The capability for PRACH transmission serving cell is independent of such capability. Thus, the wording of “[for serving and non-serving cell]” can be deleted. The candidate value of component 1 can be same as that for L1 measurement because the UE is not required to receive RAR and maintain multiple TAs by its own. Moreover, the number of candidate cells for early TA acquisition should be no larger than the number of candidate cells for DL measurement.  As for the component 3, we think UE without capability of simultaneous/parallel transmission of PRACH for candidate cell and UL for serving cell is basic functionality for RACH based TA acquisition.  UL transmission for serving cell will be dropped if there is any overlap between PRACH for candidate cell and UL for serving cell. The capability of simultaneous/parallel transmission of PRACH for candidate cell and UL for serving cell could be a separate FG.  
Proposal 3-1: For FG 45-5, 	
- 	per band
· delete “[for serving and non-serving cell]” in component 1
· The candidate value of component 1 can be {1,2,3,4,5,6,7,8}
· Replace the component 3 with “dropping UL transmission for serving cell if it happens to overlap with PRACH for candidate cell in time domain”
Proposal 3-2: Add a new FG (e.g. 45-5a) to support simultaneous/parallel transmission of PRACH for candidate cell and UL transmission for serving cell, per BC.  
	45. NR_Mob_enh2
	45-5
	RACH-based early TA acquisition
	1. TA acquisition of candidate cell(s) based on PDCCH ordered CFRA procedure before receiving cell switch command MAC-CE [for serving and non-serving cell]
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)] 
3. Dropping UL transmission for serving cell if it happens to overlap with PRACH for candidate cell in time domain


	
	Yes
	No
	FFS
	[Per band/BC]
	No
	No
	n/a
	[Component 1 candidate values {1, 2,3,4,5,6,7 FFS}]
	Optional with capability signalling

	
	45-5a
	simultaneous/parallel transmission of PRACH for candidate cell and UL transmission for serving cell

	1.support simultaneous/parallel transmission of PRACH for candidate cell and UL transmission for serving cell



	
	Yes
	No
	
	Per BC
	No
	No
	n/a
	
	Optional with capability signalling




	Nokia/Nokia Shanghai Bell [3]
	· RACH-based early TA acquisition and TA in the cell switch command will be determined based on the L1 measurement reporting, i.e., which candidate cell should be selected for TA acquisition is determined based on the L1 measurement reporting Therefore, FG 45-1 should be a prerequisite for FG 45-5.
· On component 1 of FG 45-5, since a candidate cell can either be a non-serving or a serving cell, there is no need to mention “for serving and non-serving cell” in the description. Also, it should be modified to “Maximum number of candidate cells for TA acquisition based on PDCCH ordered CFRA procedure before receiving cell switch command MAC-CE” with candidate values {1,2,3,4,5,6,7,8}
· In FG 45-5, a slightly modified version of component 3, suggested below, can be captured with candidate values {support, not support} where the value “not support” will imply dropping UL transmission for serving cell if it happens to overlap with PRACH for candidate cell in time domain.
·  Handling the overlap between UL transmission on serving cell and PRACH on a candidate cell
· For FG 45-5, one important component is to provide the TA in the cell switch command which seems to be captured in FG 45-7; however, the current formulation of 45-7 is a bit confusing. Therefore, we suggest the following updates:
· The description of 45-7 should be modified to “TA indication in cell switch command”
· As suggestion above in proposal 2 that MAC-CE based cell switch operation should be captured a new row (i.e., 45-8)– this FG should be a prerequisite for 45-7.
· Make 45-7 as prerequisite for 45-5.
Proposal 3: Consider the following updates to FGs 45-5, 45-6, 45-7:
· Make 45-1 prerequisite for FG 45-5.
· Modify the description of component 1 of FG 45-5 to “Maximum number of candidate cells for TA acquisition based on PDCCH ordered CFRA procedure before receiving cell switch command MAC-CE” with candidate values {1,2,3,4,5,6,7,8}.
· Modify the component 3 of FG 45-5 to “Handling the overlap between UL transmission on serving cell and PRACH on a candidate cell” with candidate values {support, not support}. 
· A note should be added to clarify that “For component 3, the value not support implies that UE drops UL transmission for serving cell if it happens to overlap with PRACH for candidate cell in time domain”
· Make FG 45-7 prerequisite for FG 45-5.
	45-5
	RACH-based early TA acquisition
	1. Maximum number of candidate cells for TA acquisition of candidate cell(s) based on PDCCH ordered CFRA procedure before receiving cell switch command MAC-CE [for serving and non-serving cell]

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

[3. Handling the overlap between UL transmission on serving cell and PRACH on a intra- or inter-frequency candidate cell(s)] 
	45-1, 45-7
	Yes
	No
	FFSRACH-based early TA acquisition is not supported
	[Per band/BC]
	No
	No
	n/a
	[Component 1 candidate values {1, FFS2,3,4,5,6,7,8}]
Component 3 candidate values {support, not support}
Note: For component 3, the value not support implies that UE drops UL transmission for serving cell if it happens to overlap with PRACH for candidate cell in time domain
	Optional with capability signalling





	ZTE [4]
	In RAN1#114 meeting, we have the following agreement on simultaneous/parallel transmissions of PRACH in candidate cell and UL channels and signals in serving cell in the same frequency range.
	Agreement
If the UE supports simultaneous/parallel transmissions of PRACH in candidate cell and UL channels and signals in serving cell in the same frequency range, support:
· A PRACH transmission to a LTM candidate cell has the highest priority for power allocation
Note: up to UE whether performs power scale-down or drop of UL transmission with lower priority when UL transmission power is insufficient.


Then, besides for above agreement, we have the following analysis for FG 45-5/6/7 outcome from RAN1#114 meeting:
· For FG 45-5, 
· Regarding component 1, PDCCH ordered CFRA can be used to acquired TA of serving cell and candidate cell according to “cell indicator” field in clause 7.3.1.2.1 DCI format 1_0 of TS 38.212. Based on this, TA acquisition before cell switch command should be allowed for serving cell and candidate cell (or non-serving cell), where candidate values for the number of acquired TA can be 2,3,4,5,6,7,8 in addition to 1 and it should be not larger than the number of configured candidate cell. 
· Regarding component 3, the agreement corresponding to component 3 has been endorsed in RAN1#114 meeting, and then more details can be found in the above agreement.
· Regarding per band or per BC, these FGs can be configured as per band. 
	45.
NR_Mob_enh2
	45-5
	RACH-based early TA acquisition
	1. TA acquisition of candidate cell(s) based on PDCCH ordered CFRA procedure before receiving cell switch command MAC-CE [for serving and non-serving cell]
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
	FFS
RACH-based early TA acquisition is not supported
	[Per band/BC]
	No
	No
	n/a
	[Component 1 candidate values {1, 2,3,4,5,6,7,8 FFS}]
	Optional with capability signalling




	Ericsson [5]
	RAN1 defined a new procedure to perform early TA acquisition on candidate cells, and only on candidate cells. Therefore, the statement for “serving and non-serving cells” is incorrect and should be removed. Note that when the cell field in the PDCCH order indicates a serving cell, (value 0), the UE performs a legacy PDCCH order which is supported by all UEs.
In our view, there is no need for a component value: the UE can be triggered to transmit PRACH towards any of the candidate cells that has been configured with the EarlyUL-SyncConfig. 
Component 3 in FG 45-5 is important and should be included: all UEs that support early TA acquisition should support the overlap handling agreed.
[bookmark: _Toc149928228]Support FG 45-5, Component 3.
	45-5
	RACH-based early TA acquisition
	1. TA acquisition of candidate cell(s) based on PDCCH ordered CFRA procedure before receiving cell switch command MAC-CE [for serving and non-serving cell]
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)] 
	
	RACH-based early TA acquisition is not supportedFFS
	[Per band/BC]
	[Component 1 candidate values {1, FFS}]




	Vivo [6]
	For MAC-CE based TCI state activation, TCI state activation for one or more than one candidate cell has been allowed and signaling design is up to RAN2. To avoid increasing the UE complexity, the maximum number of activated TCI state should be defined across candidate cell(s) and serving cell(s) and the value is 8.
	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
Agreement
· TCI state activation by MAC CE before cell switch command for one or more than one candidate cells is allowed


The Maximum number of MAC-CE activated joint LTM TCI states or activated DL TCI states and UL TCI states should defined across candidate cell(s) and serving cell(s).
For component 1 of FG 45-5, the contents in the brackets in component 1 should be replaced by candidate cells to maintain consistency with the previous statement. 
Support to update FG 45-5 as follows:
	45. NR_Mob_enh2
	45-5
	RACH-based early TA acquisition
	1. TA acquisition of candidate cell(s) based on PDCCH ordered CFRA procedure before receiving cell switch command MAC-CE for candidate cell. [for serving and non-serving cell]
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
	FFS
	[Per band/BC]
	No
	No
	n/a
	[Component 1 candidate values {1, FFS}]
	Optional with capability signalling




	Spreadtrum Communications [7]
	According to serving and non-serving cell, it changed into candidate cell during the last meeting by moderator. We support the change. Also fine the candidate values. 
Proposal 11. Confirm component 1 for FG 45-5 as below:
· 1. TA acquisition of candidate cell(s) based on PDCCH ordered CFRA procedure before receiving cell switch command MAC-CE for candidate cell 
· [bookmark: OLE_LINK92]Component 1 candidate values {1, 2, 3, 4, 5, 6, 7, 8}
[bookmark: OLE_LINK98][bookmark: OLE_LINK110][bookmark: OLE_LINK111]For component 3, we suggest to only include dropping as the basic FG. And simultaneously UL transmission as separate FG. Such as change Component 3 into: Support of dropping UL transmission for serving cell if it happens to overlap with PRACH for candidate cell in time domain. New FG 45-5a is for simultaneous/parallel transmissions of PRACH in candidate cell and UL channels and signals in serving cell in the same frequency range. 
Proposal 12. [bookmark: OLE_LINK108]FG 45-5 component 3 only include intra-frequency overlapping handling of dropping UL transmission for serving cell, separate FG for inter-frequency.
· Component 3: 3. Support of dropping UL transmission for serving cell if it happens to overlap with PRACH for candidate cell in time domain
Proposal 13. FG 45-5a: simultaneous/parallel transmissions of PRACH in candidate cell and UL channels and signals in serving cell in the same frequency range


	OPPO [8]
	For the function of RACH-based early TA acquisition, supporting overlap between UL transmission on serving cell and PRACH transmission to candidate cell shall be one UE capability. Therefore, the item 3 shall be included there. Furthermore, we prefer to include the features of intra-frequency PRACH and inter-frequency PRACH in two separate items because they correspond to different UE capability. 
	45. NR_Mob_enh2
	45-5
	RACH-based early TA acquisition
	1. TA acquisition of candidate cell(s) based on PDCCH ordered CFRA procedure before receiving cell switch command MAC-CE [for serving and non-serving cell]
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)]
4. Support overlap between UL transmission on serving cell and PRACH on inter-frequency candidate cell. 
[4. Support signalling of TA value in cell switch command]
	
	Yes
	No
	FFS
	[Per band/BC]
	No
	No
	n/a
	[Component 1 candidate values {1, FFS}]
	Optional with capability signalling




	CMCC [9]
	For the FG45-5, [for serving and non-serving cell] should be removed from the description of component 1. Since there is no limitation for the configuration of candidate cell to preclude the current serving cell. Whether the current serving cell is configured as candidate cell depends on network implementation. Then there is no need to emphasize the TA acquisition before CSC is for serving cell or non-serving cell. In addition, since maximum 8 candidate cell can be configured for the LTM, the maximum candidate values for the candidate cell of TA early acquisition should also be 8. Then candidate values of component 1 of FG45-5 can be {1,2,3,4,5,6,7,8}.

Proposal 23:
The [for serving and non-serving cell] in the component 1 in FG45-5 can be removed. 

Proposal 24:
The candidate values of component 1 of FG45-5 can be {1,2,3,4,5,6,7,8}.

The consequence if the feature is not supported by the UE can be, RACH based TA acquisition before receiving cell switch command MAC-CE is not supported. 
Proposal 25:
The consequence description of not supporting can be RACH based TA acquisition before receiving cell switch command MAC-CE is not supported.

For the 3rd component in the FG45-5, the UE cannot handle the simultaneous or parallel transmission of PRACH in candidate cell and UL channels and signals in serving cell should be a based feature for FG45-5. Then the supporting of simultaneous transmission of PRACH in candidate cell and UL channels and signals in serving cell should be an additional capability. A new FG45-5a should be supported for the simultaneous transmission of PRACH in candidate cell and UL channels and signals in serving cell. For the description of FG45-5 component 3, the description can be that the serving cell UL transmission would be dropped when the UL transmission and PRACH transmission in candidate cells are overlapped. 
Proposal 26:
New FG45-5a can be supported for the additional capability of simultaneous transmission of PRACH in candidate cell and UL channels and signals in serving cell.
	45. NR_Mob_enh2
	45-5a
	Simultaneous transmission of PRACH in candidate cell and UL transmission in serving cell
	1. Support of simultaneous/parallel transmissions of PRACH in candidate cell and UL channels and signals in serving cell in the same frequency range
	
	Yes
	No
	UE does not support simultaneous/parallel transmissions of PRACH in candidate cell and UL channels and signals in serving cell
	[Per band/BC]
	No
	No
	n/a
	
	Optional with capability signalling



Proposal 27:
For the description of FG45-5 component 3, it can be that the serving cell UL transmission would be dropped when the UL transmission and PRACH transmission in candidate cells are overlapped.

	NTT DOCOMO, INC. [10]
	45-5
· Components:
· For components 1, since candidate cell includes both serving cell and non-serving cell, it is okay to keep it.
· For components 3, handling the overlap should be supported for RACH-based early TA acquisition, it is okay to keep it.


	Apple [11]
	Component #1
It remains FFS regarding the need of ‘for serving cell and non-serving cell’. In our opinion, the current text explicitly captured to applied for ‘candidate cell(s)’. For LTM, a candidate cell can be a deactivated SCell or a non-serving cell. Therefore, the ‘candidate cell’ and ‘for serving cell …’ is a bit redundant and thus our prefernece is to delete the ‘for serving and non-serving cell’. PDCCH ordered CFRA for an activated  serving cell (including SCell) was supported since Rel-15 and should NOT be indicated by this FG. If majority companies want to keep it, the text should be revised as ‘for a deactivated SCell and non-serving cell’. 
On the candidate values, we prefer to support at least the value {1} such that the LTM functionality can be operated by NW with the best flexibility at the UE.  
Component #3
Handling overlapping between PRACH on intra- or inter-frequency candidate cell and simutaneous UL transmission on serving cell causes processing pipeline complexity. Our preference is to create a new FG 45-5a for this component and decouple it with the early UL synchronization feature. With this decoupled formulation, a UE supporting early UL sync feature is allowed to indicate not supporting the overlapping handling. 

Proposal 9: Adopt the following change for FG 45-5:
· Delete the [for serving and non-serving cell] in the component #1. 
· Remove the backet [Component #1 candiate values {1,FFS}]. 
· Create a new FG 45-5a for component #3 and FG 45-5 as Prerequisite. 
	45-5
	RACH-based early TA acquisition
	1. TA acquisition of candidate cell(s) based on PDCCH ordered CFRA procedure before receiving cell switch command MAC-CE [for serving and non-serving cell]
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)]
	
	[Per band/BC]
	[Component 1 candidate values {1, FFS}]
	Optional with capability signalling

	45-5a
	Overlapping handling between UL transmissions and PRACH
	Handling the overlap between UL transmission on serving cell and PRACH on intra- or inter-frequency candidate cell(s)]
	45-5
	Per-band
	
	Optional with capability signalling




	Samsung [12]
	

	MediaTek Inc. [13]
	In RAN1 #114 meeting, it has been agreed that serving cell UL transmission will be dropped when UE dose not support simultaneous/parallel transmissions. 
	Agreement
· When the UE does not support simultaneous/parallel transmissions of PRACH in candidate cell and UL channels and signals in serving cell, support
· serving cell UL TX is dropped.



Additionally, companies have agreed on the way of UL power allocation when the UE is capable to simultaneous/parallel transmissions.
	Agreement
· If the UE supports simultaneous/parallel transmissions of PRACH in candidate cell and UL channels and signals in serving cell in the same frequency range, support:
· A PRACH transmission to a LTM candidate cell has the highest priority for power allocation.
Note: up to UE whether performs power scale-down or drop of UL transmission with lower priority when UL transmission power is insufficient.




Whether UE can support simultaneous/parallel transmissions of PRACH in candidate cell and UL channels and signals in serving cell in the same frequency range depends on whether the candidate cell, relative to the serving cell, is in intra-band or inter-band. Since the current band combination is mainly for the UE to report whether it supports a certain CA combination, it is not applicable to report the UE capability of LTM where the target band is the band where the candidate cell is located. Therefore, we prefer to use the “per target band per BC” reporting method, allowing the UE to report capability for each combination of “BC (serving cell) + target band (candidate cell)” separately. For each “BC + target band” combination, whether the target band where the candidate cell is located is an intra-band or an inter-band will change according to the serving cells locate in which bands of BC. To avoid the need to enumerate all combinations, we suggest defining intra-band and inter-band in the spec and adding these two items in the component. 

In addition, RAN1 had already agreed that for PDCCH ordered RACH, if RAR is not needed, the TA value of candidate cell is indicated in cell switch command. We think that this part should also be addressed in the description. So we suggest to update FG45-5 as follows.
	45. NR_Mob_enh2
	45-5
	RACH-based early TA acquisition
	1. TA acquisition of candidate cell(s) based on PDCCH ordered CFRA procedure before receiving cell switch command MAC-CE [for serving and non-serving cell ]


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

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

4. Support of TA indication in cell switch command with early RACH

	
	Yes
	No
	FFS
	Per target band per BC
	No
	No
	n/a
	Component 3 candidate values: intra-band{support, not support}, inter-band{ support, not support }

where
· The intra-band means the band with RACH transmission on candidate cell(s) is the same with band with serving cells 
· The inter- band means the band with RACH transmission on candidate cell(s) is different with band with serving cells 
· 

Note: if UE does not support RACH-based early TA on a band, this band will not be reported in the target band list
	Optional with capability signalling




	Qualcomm Incorporated [14]
	Proposal 7: Adopt the following changes for FG 45-5
· For component 1
· Fine for remove this FFS [for serving and non-serving cell]
· Candidate value can be {1,2,3,4,5,6,7,8}
· For component 3, suggest to keep it due to the following agreement in RAN1 #114
· For component 4, suggest to remove it or make it as basic feature
· Support “per band”




	45. NR_Mob_enh2
	45-6
	UE-based TA measurement 
	1. Support of UE-based TA measurement
2. Maximum number of candidate cells that the UE maintains the TA for
	
	Yes
	No
	UE-based TA measurement is not supported 
	[Per band/BC]
	No
	No
	n/a
	Component 2 candidate values: {1,2,3,4,5,6,7,8}
	Optional with capability signalling



	Company
	Summary

	Huawei/HiSilicon [2]
		45. NR_Mob_enh2
	45-6
	UE-based TA measurement 
	1. Support of UE-based TA measurement
2. Maximum number of candidate cells that the UE maintains the TA
	
	Yes
	No
	UE-based TA measurement is not supported 
	[Per band/BC]
	No
	No
	n/a
	
	Optional with capability signalling




	Nokia/Nokia Shanghai Bell [3]
		45-6
	UE-based TA measurement 
	1. Support of UE-based TA measurement

2. Maximum number of candidate cells that the UE maintains the TA for
	
	Yes
	No
	UE-based TA measurement is not supported 
	[Per band/BC]
	No
	No
	n/a
	Component 2 candidate values: {1,2,3,4,5,6,7,8}
	Optional with capability signalling




	ZTE [4]
		45. NR_Mob_enh2
	45-6
	UE-based TA measurement 
	1. Support of UE-based TA measurement
2. Maximum number of candidate cells that the UE maintains the TA for
	
	Yes
	No
	UE-based TA measurement is not supported 
	[Per band/BC]
	No
	No
	n/a
	Component 2 candidate values: {1,2,3,4,5,6,7,8}
	Optional with capability signalling




	Ericsson [5]
		45-6
	UE-based TA measurement 
	1. Support of UE-based TA measurement
2. Maximum number of candidate cells that the UE maintains the TA for
	
	UE-based TA measurement is not supported 
	[Per band/BC]
	Component 2 candidate values: {1,2,3,4,5,6,7,8}




	Vivo [6]
	

	Spreadtrum Communications [7]
	

	OPPO [8]
	

	CMCC [9]
	As it was proposed to add the candidate values for the maximum number of candidate cells that the UE maintains the TA for. If the larger number cannot be maintained by the UE, then small values can be supported by UE. At least {1,2,3,4} should be supported for the UE maintained TA numbers. If larger values can also be maintained, candidate values {5,6,7,8} can also be supported. 

Proposal 21:
For FG 45-6, at least {1,2,3,4} should be supported for the UE maintained TA numbers.

Proposal 22:
For FG 45-6, if larger values can also be maintained, candidate values {5,6,7,8} can also be supported.


	NTT DOCOMO, INC. [10]
	

	Apple [11]
	The remaining issue for these two FGs is how to define the feature type. ‘Per band’ indication is feasible for FG 45-6 and FG 45-7 from our perspective.  

	Samsung [12]
	

	MediaTek Inc. [13]
	

	Qualcomm Incorporated [14]
	



	45. NR_Mob_enh2
	45-7
	TA indication in cell switch command with and without RACH
	Support of TA indication in cell switch command with and without RACH
	
	Yes
	No
	TA indication in cell switch command with and without RACH is not supported 
	[Per band/BC]
	No
	No
	n/a
	
	Optional with capability signalling



	Company
	Summary

	Huawei/HiSilicon [2]
		45. NR_Mob_enh2
	45-7
	TA indication in cell switch command with and without RACH
	Support of TA indication in cell switch command with and without RACH
	
	Yes
	No
	TA indication in cell switch command with and without RACH is not supported 
	[Per band/BC]
	No
	No
	n/a
	
	Optional with capability signalling




	Nokia/Nokia Shanghai Bell [3]
	Make MAC-CE based cell switch operation prerequisite for FG 45-7.
	45-7
	TA indication in cell switch command with and without RACH
	Support of TA indication in cell switch command with and without RACH
	45-8
	Yes
	No
	TA indication in cell switch command with and without RACH is not supported 
	[Per band/BC]
	No
	No
	n/a
	
	Optional with capability signalling

	45-8
	MAC-CE based cell switch operation
	Support of cell switch command with a MAC-CE signaling
	
	Yes
	No
	UE does not support Rel-18 LTM operation
	Per band
	No
	No
	n/a
	
	Optional with capability signalling




	ZTE [4]
		45. NR_Mob_enh2
	45-7
	TA indication in cell switch command with and without RACH
	Support of TA indication in cell switch command with and without RACH
	
	Yes
	No
	TA indication in cell switch command with and without RACH is not supported 
	[Per band/BC]
	No
	No
	n/a
	
	Optional with capability signalling




	Ericsson [5]
	In FG 45-7, the statement “with and without RACH” is confusing, since the UE can also be configured to perform RACH after the cell-switch, and in this case, there is no need for the UE to support a TA indication in the cell switch command. The current formulation suggests that the UE would have to support TA indication in the cell switch command also when a RACH procedure is performed after the cell switch command, in which case the UE would anyway ignore the TA in the cell switch command. Also, RAN2 uses the term “RACH less operation” for the case where RACH-based early TA acquisition is performed. To avoid the risk of confusion, we propose:
[bookmark: _Toc149928227]For FG 45-7, remove the text “with and without RACH”. 
	45-7
	TA indication in cell switch command with and without RACH
	Support of TA indication in cell switch command with and without RACH
	
	TA indication in cell switch command with and without RACH is not supported 
	[Per band/BC]
	




	Vivo [6]
	

	Spreadtrum Communications [7]
	

	OPPO [8]
	

	CMCC [9]
	

	NTT DOCOMO, INC. [10]
	

	Apple [11]
	The remaining issue for these two FGs is how to define the feature type. ‘Per band’ indication is feasible for FG 45-6 and FG 45-7 from our perspective.  

	Samsung [12]
	

	MediaTek Inc. [13]
	As previously mentioned, RAN1 has now agreed on three mechanisms for UE to obtain the TA of the candidate cell: PDCCH-ordered based RACH, UE-based TA measurement, and RACH-less mechanism. Among these, the PDCCH-ordered based RACH mechanism can be supported by UE reporting FG45-5, and the UE-based TA measurement can be supported by UE reporting FG45-6. Therefore, it would naturally follow that the RACH-less mechanism can be supported by UE reporting FG45-7. Considering the mechanism of "TA indication in cell switch command with RACH" is more like "PDCCH-ordered based RACH mechanism without the RAR", we think it should have already been covered by FG45-5. Therefore, we suggest changing the description of FG45-7 from “TA indication in cell switch command with and without RACH” to “TA indication in cell switch command without early RACH” to avoid confusion.
	45. NR_Mob_enh2
	45-7
	TA indication in cell switch command with and without RACH
	Support of TA indication in cell switch command with and without early RACH
	
	Yes
	No
	TA indication in cell switch command with and without early RACH is not supported 
	Per BC
	No
	No
	n/a
	
	Optional with capability signalling




	Qualcomm Incorporated [14]
	



Other

	Company
	Summary

	Huawei/HiSilicon [2]
	

	Nokia/Nokia Shanghai Bell [3]
	

	ZTE [4]
	

	Ericsson [5]
	

	Vivo [6]
	

	Spreadtrum Communications [7]
	

	OPPO [8]
	

	CMCC [9]
	

	NTT DOCOMO, INC. [10]
	

	Apple [11]
	

	Samsung [12]
	

	MediaTek Inc. [13]
	

	Qualcomm Incorporated [14]
	



1. Discussion Items during RAN1 #115 — First Checkpoint
[bookmark: _Hlk48059864]After review of contributions submitted to RAN1 #115 in this agenda item, the following topics were identified by the moderator for discussion during RAN1 #115.

General comments

	Company
	Comments/Questions/Suggestions

	
	



2. Issue 1: FG 45-1
After review of contributions submitted to RAN1 #115 in this agenda item, the following is proposed by the moderator. Companies submitted the following views on the moderator’s proposals.

Proposal: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown

	45. NR_Mob_enh2
	45-1
	Intra-frequency L1 measurement and reports for L1-L2 Triggered Mobility (LTM) procedure[—processing capability]
	1. Support of [RTD > CP and RTD <= CP] intra-frequency L1- RSRP measurement and reporting based on SSB(s) of candidate cell(s) 
2. Maximum number of RRC configured candidate cells for intra-frequency L1-RSRP measurement
[3. Maximum number of measured candidate cells for all periodic reports, activated semi-persistent reports, and triggered aperiodic reports at a given time]
4. Support of up to L candidate cells and M beams in one report where a SSBRI-RSRP pair is used for each beam report for intra-frequency L1-RSRP measurement  
[5. The max number of SSB resources configured to measure L1-RSRP within a slot with candidate cells and serving cell across all CC]
6. The max number of SSB resources configured to measure L1-RSRP across all the candidate cells across all CCs
7. Maximum number of periodic report setting per BWP for LTM measurement report
8. Maximum number of semi-persistent report setting per BWP for LTM measurement report
9. Maximum number of aperiodic report setting per BWP for LTM measurement report
	2-21 or 2-22 or 2-23 or 2-23a
	Yes
	No
	UE does not support intra-frequency L1 measurement and reports for Rel-18 LTM operation
	[Per band/BC]
	No
	No
	n/a
	Component 2 candidate values: {1,2,3,4,5,6,7,8}

[Component 3 candidate values: {1,2,3,4,5,6,7, 8}]

Component 4 candidate values: 
L: {1, 2,3,4}
M: {1, 2,3,4}
M  L: {1,2,3,4[,6,8,9,12, 16]}

[Component 5 candidate values: {1,2,4,8}]

Component 6 candidate values: {2,4,8,12,16,32,64}

Component 7 candidate values: {1, 2, 3, 4}

Component 8 candidate values: {0, 1, 2, 3, 4}

Component 9 candidate values: {1, 2, 3, 4}

Note: The component 5 and component 6 are also counted in component 1 and component 2 of FG16-1g/16-1g-1
	Optional with capability signalling

	45. NR_Mob_enh2
	45-1-1
	Intra frequency LTM measurement with RTD > CP  

	Support of intra-frequency LTM measurement with RTD > CP
	45-1
	Yes
	No
	Intra frequency LTM measurement with RTD > CP is not supported
	[Per band/BC]
	No
	No
	n/a
	Note: the number of SSB resources measurement in this FG is counted into 45-1
	Optional with capability signalling

	45. NR_Mob_enh2
	45-1-2
	Inter-frequency L1 measurement without gap for L1-L2 Triggered Mobility (LTM) procedure
	1. Support of inter- frequency L1- RSRP measurement without gap based on SSB(s) of candidate cell(s) 

	45-1a
	Yes
	No
	UE does not support inter-frequency L1 measurement without gap
	[Per band/BC]
	No
	No
	n/a
	
	Optional with capability signalling



	Company
	Comments/Questions/Suggestions

	NOKIA
	FG 45-1-2 is not needed as this seems to be captured in 45-1a-1.

	QC
	· For 45-1, 
· For component 1, remove the following whole part as well as 45-1-1. This issue is discussed in RAN4. Any separated capability should be introduced in RAN4
· [RTD > CP and RTD <= CP]
· For component 3, if it is removed, we need to add the following note in the LS to RAN4
· Note: For FG 45-1, UE capability on maximum # of measured candidate cells will be discussed in RAN4
· For component 7,8,9, suggest to remove. Complexity is less affected by report #
· For 45-1-1
· Suggest to remove. This issue and corresponding capability should be discussed in RAN4
· For 45-1-2
· Suggest to remove, it should be under inter-frequency discussion


	MediaTek
	Agree with Nokia and QC that inter-frequency L1 measurement should only have one FG. 
Based on our understanding, RAN4 already agreed to introduce RTD>CP as additional capability and it will be good if RAN1 can reflect it.
Regarding component 5 and 6 and the corresponding note, we suggest following wording change:
[5. The max number of SSB resources configured to measure L1-RSRP within a slot with across all candidate cells and serving cell across all CC]
6. The max number of SSB resources configured to measure L1-RSRP across all the candidate cells across all CCs

Note: The component 5 and component 6 are also counted in component 1 and component 2 of FG16-1g/ and 16-1g-1

	ZTE
	For 45-1,
· Component 1 and 3: we are fine to handle it in RAN4.
· Component 5 and 6: in our understanding, the former is considered from UE processing complexity, while the latter is from UE memory capability perspective. Besides, if a cell can be seen as a CC, then, suggest removing “all CCs”. With above considerations, we propose the following update:
            5. The max number of SSB resources configured to measure L1-RSRP within a slot with across candidate cells and serving cell across all CC]
6. The max number of SSB resources configured to measure across candidate cells for L1-RSRP measurement across all the candidate cells across all CCs
· Component 7, 8 and 9: if 2-21 or 2-22 or 2-23 or 2-23a has been used as a prerequisition of 45-1, then whether it is not necessary to define independently different report capability. 
For 45-1-1, the same comment as in component 1 of 45-1.
For 45-1-2, same view as Nokia, QC and MTK.

	Ericsson
	For 45-1 and 45-1-1:
· There is no way for the NW to configure the UE to perform measurements with RTD<CP, so what would the NW do with the info that the UE does not support 45-1-1?
· Agree with QC: the comments related to CP should be removed for now
· All “across CCs” should be removed: there is only one CC for each candidate to measure
· Note that all CSI measurements are configured per serving cell. In legacy, the corresponding FG is per BWP, but it seems to be incorrect.

	Huawei, HiSilicon
	45-1-2 may be duplicating 45-1a-1 as both of them are inter frequency without gap
As for the gap, we support to have different FGs for >gap and <=gap as RAN4 had different requirement on it. As the issue mentioned by E///, one solution is NW may acquire such information other L3 non-LTM report, e.g. UE support positioning function can report RSTD. 
We support to have both component 4,5 as it reflect both requirement on the processing capability and memory.
As for the number of CC for a candidate cell, it may be more than one considering it is LTM-candidate-r18 corresponds to a cell group which can have multiple CCs. 
As for the “and serving cell” in the components, it can be removed if the “ Note: The component 5 and component 6 are also counted in component 1 and component 2 of FG16-1g/16-1g-1” are captured.





2. Issue 2: FG 45-1a
After review of contributions submitted to RAN1 #115 in this agenda item, the following is proposed by the moderator. Companies submitted the following views on the moderator’s proposals.

Proposal: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown

	45. NR_Mob_enh2
	45-1a
	Inter-frequency L1 measurement and reports for L1-L2 Triggered Mobility (LTM) procedure[—processing capability]
	1. Support of inter- frequency L1- RSRP measurement [with and/or without gap] and reporting based on SSB(s) of candidate cell(s) 
2. Maximum number of RRC configured candidate cells for intra- and inter-frequency L1-RSRP measurement
[3. Maximum number of measured candidate cells for all periodic reports, activated semi-persistent reports, and triggered aperiodic reports at a given time for intra- and inter-frequency L1-RSRP measurement]
4. Support of up to L candidate cells and M beams in one report where a SSBRI-RSRP pair is used for each beam report for intra- and inter-frequency L1-RSRP measurement
[5. The max number of SSB resources configured to measure L1-RSRP within a slot with candidate cells and serving cells across all CC for intra- and inter-frequency L1-RSRP measurement
6. The max number of SSB resources configured to measure L1-RSRP across all the candidate cells and serving cells for intra- and inter-frequency L1-RSRP measurement]
7.The max number of frequency layers configured to measure L1-RSRP for inter-frequency case


	2-21 or 2-22 or 2-23 or 2-23a, 45-1
	Yes
	No
	UE does not support inter-frequency L1 measurement and reports for Rel-18 LTM operation
	[Per band/BC]
	No
	No
	n/a
	Component 2 candidate values: {1,2,3,4,5,6,7,8}

[Component 3 candidate values: {1,2,3,4,5,6,7,8}]

Component 4 candidate values: 
L: {1,2,3,4}
M: {1,2,3,4}
M  L: {1,2,3, 4[,6,8,9,12, 16]}

Component 5 candidate values: {1,2,4,8,16}

Component 86
candidate values:	
{2,4,8,12,16,32,64}

Component 7 candidate values: {1,2,3,4,8}

Note: The component 5/6 are also counted in component 1 and component 2 of FG16-1g/16-1g-1
	Optional with capability signalling

	45. NR_Mob_enh2
	45-1a-1 
	Inter-frequency L1 measurement without gap and reports for L1-L2 Triggered Mobility (LTM) procedure
	1. Support of inter- frequency L1- RSRP measurement without gap] and reporting based on SSB(s) of candidate cell(s) 
2. Maximum number of RRC configured candidate cells for intra- and inter-frequency without gap L1-RSRP measurement
3. The max number of SSB resources configured to measure L1-RSRP within a slot with candidate cells and serving cells for intra- and inter-frequency without gap L1-RSRP measurement
	45-1a
	Yes
	No
	UE does not support inter-frequency L1 measurement without gap and reports for Rel-18 LTM operation

	[Per band/BC]
	No
	No
	n/a
	Component 2 candidate values: {1,2,3,4,5,6,7,8}
Component 5 candidate values: {1,2,4,8,16}

Note: Component 3 are also counted in FG16-1g/16-1g-1

Note: the number of SSB resources measurement in this FG is counted into 45-1a
	Optional with capability signalling



	Company
	Comments/Questions/Suggestions

	NOKIA
	For 45-1a-1, component 3 – “servng cells” should be removed. 
A similar component like component 6 in 45-1a can be added in 45-1a-1.

	QC
	· For 45-1a 
· For component 1, remove the following whole part. This issue is discussed in RAN4. Any separated capability should be introduced in RAN4
· [with and/or without gap]
· For component 3, if it is removed, we need to add the following note in the LS to RAN4
· Note: For FG 45-1a, UE capability on maximum # of measured candidate cells will be discussed in RAN4
· For component 7, support, and it is critical
· For 45-1a-1
· Suggest to remove. This issue and corresponding capability should be discussed in RAN4

	MediaTek
	For componenet 2 and 3, only intra-frequency and inter-frequency without gap are considered when counting the number of configured candidate cells. How about inter-frequency with gap? Clarification are needed.
For component 7, we believe RAN4 will discuss it and RAN1 can leave RAN4 to determine the details.

	ZTE
	For 45-1a,
· Component 1: we have the same view with QC.
· Component 5 and 6: the same comment as in Component 5 and 6 of 45-1, that is:
5. The max number of SSB resources configured to measure L1-RSRP within a slot with across candidate cells and serving cells across all CC for intra- and inter-frequency L1-RSRP measurement
6. The max number of SSB resources configured to measure L1-RSRP across all the candidate cells and serving cells for intra- and inter-frequency L1-RSRP measurement]
· Component 7, we are not sure why we need to introduce such capability and what the benefit is.
For 45-1a-1, we have the same vews as Nokia and QC.

	Ericsson
	· 45-1a:
· OK to wait for RAN4 on the measurement gaps, but we would be ok to agree the current proposal as well: in our understanding, this is inaccordance with what RAN4 will agree
· Component 5: remove “across CCs”
· 45-1a-1: OK to wait for RAN4, but we are OK with the current proposal as well

	Huawei, HiSilicon
	RAN4 agreed different requirement for inter frequency measurement with gap or without gap. In order to reflect the different requirement, we support to have 45-1a-1
Support to have omponent 5, 6 and 7. As for component 7, the number of frequency layer will impact how many processing pipeline and RF capbility UE need to prepare and it is critical for inter frequency measurement.




2. Issue 3: FG 45-2
After review of contributions submitted to RAN1 #115 in this agenda item, the following is proposed by the moderator. Companies submitted the following views on the moderator’s proposals.

Proposal: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown

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




	Company
	Comments/Questions/Suggestions

	Ericsson
	Do not support: having “always” is the important part of the FG.

	
	



2. Issue 4: FG 45-3
After review of contributions submitted to RAN1 #115 in this agenda item, the following is proposed by the moderator. Companies submitted the following views on the moderator’s proposals.

Proposal: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown

	45. NR_Mob_enh2
	45-3
	LTM Beam indication with joint DL/UL LTM TCI states 
	1. Support of unified TCI with joint DL/UL LTM TCI-state indication for LTM procedure in a cell switch command
2. Maximum number of configured joint LTM TCI state(s) per BWP [across/per] candidate cells [and serving cells] [in a band]
3. Support of indicating and activating a single joint LTM TCI state in a cell switch command. 
[4. Support LTM TCI-state using SSB as QCL source RS for PDCCH and PDSCH reception]
[5. Support LTM TCI-state using SSB TRS as QCL source RS for PDCCH and PDSCH reception]
[6 Support of joint DL/UL TCI state indication in cell switch command MAC-CE based cell switch operation]
7. Maximum number of configured joint LTM TCI state(s) across candidate cells

	23-1-1, 45-1, 45-8
	Yes
	No
	UE does not support Rel-18 LTM operation with joint DL/UL TCI states
	[Per band/BC]
	No
	No
	n/a
	Component 2 candidate values: FFS {8, 12, 16, 24, 32, 48, 64, 128}

Component 7 candidate values: FFS

FFS: how to count total number of joint TCI states

	Optional with capability signalling

	45. NR_Mob_enh2
	45-3-1
	LTM TCI-state using TRS as QCL source RS
	Support LTM TCI-state using TRS as QCL source RS
	
	Yes
	No
	UE does not support LTM TCI-state using TRS as QCL source RS
	[Per band/BC]
	No
	No
	n/a
	
	Optional with capability signalling



	Company
	Comments/Questions/Suggestions

	NOKIA
	
· Component 6 is not needed. 
· The prequsite FG 45-8 is missing. We understand that 45-8 is: 
	45-8
	MAC-CE based cell switch operation
	Support of cell switch command with a MAC-CE signaling
	
	Yes
	No
	UE does not support Rel-18 LTM operation
	Per band
	No
	No
	n/a
	
	Optional with capability signalling



· A TCI state in the cell switch command can have SSB or TRS as QCL soirce RS, i.e., 45-3-1 should be a part of the 45-3, or another solution is to delete component 4 and 45-3-1 as there is no restriction for the UE to track only SSB or TRS after the Cell switch command is received. 

	QC
	· For 45-3 
· For component 1, suggest to remove “in a cell switch command”, which is not agreed yet
· For component 6, no need, given component 1. Suggest to remove
· For component 7, no need, given component 2. Suggest to remove
· For 45-3-1
· Support

	MediaTek
	For 45-1 component 1, there is a discussion on whether LTM TCI state or legacy TCI state ID is included in cell switch command, and there might be another discussion on whether TCI state ID is included in cell switch command. Therefore, we should discuss component 1 later. Same argument apply for component 6.

For 45-1 component 2 and 7, they are different, where component 2 is counted per candidate cell and component 7 is counted across all candidate cells so both are valid.


	ZTE
	For 45-3,
· It seems that component 1 and 6 reflect the same meaning, that is, supporting joint DL/UL LTM TCI-state indication in a cell switch command.

	Ericsson
	· Agree with Qualcomm: we have not settled that an LTM TCI state is indicated in the beam switch command. This impacts the name of the feature, component 1 and 3
· Component 2: the LTM TCI states are not configured per BWP
· 45-1 or 45-8 should not be pre-requisites: these are independent FGs

	Huawei, HiSilicon
	Component 1,3  and 6 are overlapping and duplicating. We think component 3 should be sufficient. 
For component 4 and 5, it is just for the TCI state configuration. We think either both of the component should be separate FGs or both of them are components in 45-3. We think configuration of TRS should be manadatory supported when TCI state is indicated in CSC. The tracking of TRS can be an additional FG.



2. Issue 5: FG 45-3a
After review of contributions submitted to RAN1 #115 in this agenda item, the following is proposed by the moderator. Companies submitted the following views on the moderator’s proposals.

Proposal: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown

	45. NR_Mob_enh2
	45-3a
	MAC-CE activated joint LTM TCI states
	1. Maximum number of MAC-CE activated joint LTM TCI states [across/per] candidate cells [and serving cells] [in a band] before cell-switch command
2. Maximum number of MAC-CE activated joint LTM TCI states across candidate cells and activated joint TCI states across all serving cells
3. Support DL/UL LTM TCI-state using SSB as QCL source RS
	45-3
	Yes
	No
	UE does not support MAC-CE activated joint LTM TCI states
	[Per band/BC]
	No
	No
	n/a
	Component 1 candidate values for K: FFS {1, 2, [3,] 4, [5, 6, 7,] 8 [,16]}
Component 2 candidate values: {1,2,3,4,8,16,32}

Note: the component 2 is also counted in component 5 of FG23-1-1
	Optional with capability signalling

	45. NR_Mob_enh2
	45-3a-1
	LTM TCI states using TRS as QCL source RS before cell switch
	Support LTM TCI-state using TRS as QCL source RS before cell switch
	
	Yes
	No
	UE does not support LTM TCI-state using TRS as QCL source RS before cell switch
	[Per band/BC]
	No
	No
	n/a
	
	Optional with capability signalling



	Company
	Comments/Questions/Suggestions

	QC
	· For 45-3a 
· For component 3, suggest to remove, since it is not related ot joint TCI

	ZTE
	For 45-3a, 
· Component 2: if serving cell is considered as candidate cell, we understand that only keeping “candidate cell” is sufficient, that is, removing “ and activated joint TCI states across all serving cells”. besides, adding “before cell switch command”
· Component 3: same view as QC.
For 45-3a-1, the same comments as component 3 in 45-3a.

	Ericsson
	· 45-3a
· Component 1: we do not see why this should be per cell candidate cell
· Remove component 3, part of 45-3
· 45-3a-1: remove: it is always up to the UE to use TRS configured, so why does the NW need to know that the UE supports it?

	Huawei, HiSilicon
	We do not think the activation of TCI state associated with TRS should be a separate FG from 45-3a. we are discussing the UE behavior when UE received activation but not have capability to track TRS. However, it does not imply the TCI state associated with TRS can be not pre activated. Suggest to remove 45-3a-1 and component 3 in 45-3a.

	
	



2. Issue 6: FG 45-4
After review of contributions submitted to RAN1 #115 in this agenda item, the following is proposed by the moderator. Companies submitted the following views on the moderator’s proposals.

Proposal: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown

	45. NR_Mob_enh2
	45-4
	LTM Beam indication with separate DL/UL LTM TCI states 
	1. Support of unified TCI with separate DL/UL TCI-state indication for LTM procedure in a cell switch command
2. Maximum number of configured DL TCI state(s) per BWP [across/per] candidate cells [and serving cells] [in a band]
3. Maximum number of configured UL TCI state(s) per BWP [across/per] candidate cells [and serving cells] [in a band]
4. Support of indicating and activating 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
[5. Support TCI-state using TRS as QCL source RS for PDCCH and PDSCH reception]
[6 Support of joint DL/UL TCI state indication in cell switch command MAC-CE based cell switch operation]
	23-10-1, 45-1, 45-8
	Yes
	No
	UE does not support Rel-18 LTM operation with separate DL/UL TCI states
	[Per band/BC]
	No
	No
	n/a
	Component 2 candidate values: FFS {4, 8, 12, 16, 24, 32, 48, 64, 128}
Component 2 candidate values: FFS {4, 8, 12, 16, 24, 32, 48, 64 [,128]}

	Optional with capability signalling

	45. NR_Mob_enh2
	45-4-1
	LTM TCI-state using TRS as QCL source RS
	Support LTM TCI-state using TRS as QCL source RS
	
	Yes
	No
	UE does not support LTM TCI-state using TRS as QCL source RS
	[Per band/BC]
	No
	No
	n/a
	
	Optional with capability signalling



	Company
	Comments/Questions/Suggestions

	NOKIA
	· Component 6 is not needed. 
· The prequsite FG 45-8 is missing. We understand that 45-8 is: 
	45-8
	MAC-CE based cell switch operation
	Support of cell switch command with a MAC-CE signaling
	
	Yes
	No
	UE does not support Rel-18 LTM operation
	Per band
	No
	No
	n/a
	
	Optional with capability signalling



· A TCI state in the cell switch command can have SSB or TRS as QCL soirce RS, i.e., 45-4-1 should be a part of the 45-4, or another solution is to delete component 5 and 45-4-1 as there is no restriction for the UE to track only SSB or TRS after the Cell switch command is received.
· A similar component like component 7 in 45-3 should be added in 45-4: 
· Maximum number of configured DL LTM TCI state(s) across candidate cells
· Maximum number of configured UL LTM TCI state(s) across candidate cells

	QC
	· For 45-4 
· For component 1
· Suggest to remove “in a cell switch command”, which is not agreed yet
· What is FG 45-8 in prerequisite? Suggeset to remove
· For component 6, no need, given component 1. Suggest to remove
· For 45-4-1
· Support

	ZTE
	For 45-4
· Component 6: this FG is related to separate DL/UL TCI state, we don’t identify why we need to introduce “joint TCI state” related description.
· Similar component 7 in FG45-3, should be also considered in this FG.
For 45-4-1, it can be merged with FG 45-3-1.

	Ericsson
	· For 45-4 
· Agree with Qualcomm: we have not settled that an LTM TCI state is indicated in the beam switch command. This impacts the name of the feature, component 1 and 3
· Component 2 and 3: the LTM TCI states are not configured per BWP
· 45-1 or 45-8 should not be pre-requisites: these are independent FGs
· Component 6 can be removed
· 

	Huawei, HiSilicon
	Same comment as 45-3,
· Component 1, 4 and 6 are duplicating. Component 4 itself might be sufficient
· Keep both component 5 and the deleted component 5, or split both into separate FG

	
	



2. Issue 7: FG 45-4a
After review of contributions submitted to RAN1 #115 in this agenda item, the following is proposed by the moderator. Companies submitted the following views on the moderator’s proposals.

Proposal: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown

	45. NR_Mob_enh2
	45-4a
	MAC-CE activated DL/UL TCI states
	1. Maximum number K1 of MAC-CE activated DL TCI states [across/per] candidate cells [and serving cells] [in a band] before cell-switch command
2. Maximum number K2 of MAC-CE activated UL TCI states [across/per] candidate cells [and serving cells] [in a band] before cell-switch command
3. Maximum number of MAC-CE activated DL TCI states across all candidate cells and MAC-CE activated serving cell DL TCI states across all serving cells 
4. Maximum number of MAC-CE activated UL TCI states across all candidate cells and MAC-CE activated serving cell UL TCI states across all serving cells 
5. Support DL/UL LTM TCI-state using SSB as QCL source RS
	45-4
	Yes
	No
	UE does not support MAC-CE activated DL/UL TCI states
	[Per band/BC]
	No
	No
	n/a
	Component 1 candidate values: FFS {1, 2,3,4,5,6,7,8}

Component 2 candidate values: FFS {1, 2,3,4,5,6,7,8}

Component 3 candidate values: {1,2,4,8,16}

Component 4 candidate values: {1,2,4,8,16}

Note: The component 3 and component 4 are also counted in component 7 and component 8 of FG23-10-1
	Optional with capability signalling

	45. NR_Mob_enh2
	45-4a-1
	LTM TCI states using TRS as QCL source RS before cell switch
	Support LTM TCI-state using TRS as QCL source RS before cell switch
	
	Yes
	No
	UE does not support LTM TCI-state using TRS as QCL source RS before cell switch
	[Per band/BC]
	No
	No
	n/a
	
	Optional with capability signalling



	Company
	Comments/Questions/Suggestions

	ZTE
	Similar comments as in 45-3a

	Ericsson
	· 45-4a
· Component 1: we do not see why this should be per cell candidate cell
· Remove component 5, part of 45-4
· 45-4a-1: remove: it is always up to the UE to use TRS configured, so why does the NW need to know that the UE supports it?

	Huawei, HiSilicon
	Similar comments as in 45-3a, remove 45-4a-1 and component 5 of 45-4a




2. Issue 8: FG 45-5
After review of contributions submitted to RAN1 #115 in this agenda item, the following is proposed by the moderator. Companies submitted the following views on the moderator’s proposals.

Proposal: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown

	45. NR_Mob_enh2
	45-5
	RACH-based early TA acquisition
	1. Maximum number of candidate cells for TA acquisition of candidate cell(s) based on PDCCH ordered CFRA procedure before receiving cell switch command MAC-CE [for serving and non-serving cell]
2. Power ramping for PRACH retransmission based on PDCCH order indication
[3. Handling the overlap between UL transmission on serving cell(s) in one band and PRACH on intra- or inter-frequency candidate cell(s)] in the intra-band or inter-band
4. Support of TA indication in cell switch command with early RACH
	45-1, 45-7
	Yes
	No
	FFS RACH-based early TA acquisition is not supported
	[Per band/BC]
	No
	No
	n/a
	[Component 1 candidate values {1,2,3,4,5,6,7,8 FFS}]
Component 3 candidate values: {intra-band, inter-band, both}

Note: 
· Intra-band: RACH transmission on candidate cell(s) is in the same band with serving cells 
Inter-band: RACH transmission on candidate cell(s) is in a different band with serving cells 
	Optional with capability signalling



	Company
	Comments/Questions/Suggestions

	NOKIA
	Component 4 is not needed as this is a part of the prerequisite FG 45-7.

	QC
	For component 3, suggest to remove the following parts, which can be specified by RAN4 outcome
[3. Handling the overlap between UL transmission on serving cell(s) in one band and PRACH on intra- or inter-frequency candidate cell(s)] in the intra-band or inter-band

	Ericsson
	For component 3, propose to be more accurate: “handling the overlap” is unclear: propose to rewrite component 3: “Dropping the transmission to the serving cell if there is a collision with the PRACH transmission to a candidate”
Remove the pre-requisites
Component 4 is not needed

	Huawei, HiSilicon
	For component 3, we suggest to clarify which handling scheme is adopted. We think dropping the UL in serving cell should be basic in 45-5 and need additional FG to support power reduction if parallel transmission is supported.
As for component 4, it can be removed as 45-7 already be identified as prerequisite. RAN2 already agreed absolute TA value will be indicated even in LTE-like RACH-less scheme.
We think the report granularity should be per BC at least for inter band case, as it request additional processing capability. Or we can have separate FG for inter band and intra band. For intra band, it can be per band and per BC for inter band. 



2. Issue 9: FG 45-6
After review of contributions submitted to RAN1 #115 in this agenda item, the following is proposed by the moderator. Companies submitted the following views on the moderator’s proposals.

Proposal: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown

	45. NR_Mob_enh2
	45-6
	UE-based TA measurement 
	1. Support of UE-based TA measurement
2. Maximum number of candidate cells that the UE maintains the TA for
	
	Yes
	No
	UE-based TA measurement is not supported 
	[Per band/BC]
	No
	No
	n/a
	Component 2 candidate values: {1,2,3,4,5,6,7,8}
	Optional with capability signalling



	Company
	Comments/Questions/Suggestions

	Ericsson
	Support

	
	



2. Issue 10: FG 45-7
After review of contributions submitted to RAN1 #115 in this agenda item, the following is proposed by the moderator. Companies submitted the following views on the moderator’s proposals.

Proposal: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown

	45. NR_Mob_enh2
	45-7
	TA indication in cell switch command with and without RACH
	Support of TA indication in cell switch command with and without RACH
	
	Yes
	No
	TA indication in cell switch command with and without RACH is not supported 
	[Per band/BC]
	No
	No
	n/a
	
	Optional with capability signalling



	Company
	Comments/Questions/Suggestions

	NOKIA
	45-8 should be added as a prerequisite:
	45-8
	MAC-CE based cell switch operation
	Support of cell switch command with a MAC-CE signaling
	
	Yes
	No
	UE does not support Rel-18 LTM operation
	Per band
	No
	No
	n/a
	
	Optional with capability signalling




	Ericsson 
	Support

	
	



1. Conclusion
Agreements reached during RAN1 #115 as part of this agenda item are summarized in [15]. 
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