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1. Introduction
This document presents the summary of email discussion [116-R18-UE_features] during RAN1 #116. According to the Chair’s Notes:
	[116-R18-UE_features] Email discussion on Rel-18 UE features – 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 #116 within the scope of [116-R18-UE_features]. All proposals are based on the latest RAN1 UE features list for Rel-18 in [1].
1. Summary of Contributions Submitted to RAN1 #116
The following is the moderator’s summary of contributions submitted to RAN1 #116 in this agenda item.

	45. NR_Mob_enh2
	45-1
	Intra-frequency L1 measurement and reports for L1-L2 Triggered Mobility (LTM) procedure
	1. Support of 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
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. Maximum number of LTM CSI report configs
	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 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: 
Aperiodic: {0,1,2,3,4}
Periodic: {1,2,3,4}
Semi-persistent: {0,1,2,3,4}
	Optional with capability signalling



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
		45-1
	Intra-frequency L1 measurement and reports for L1-L2 Triggered Mobility (LTM) procedure
	1. Support of 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
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. Maximum number of LTM CSI report configs
	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 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: 
Aperiodic: {0,1,2,3,4}
Periodic: {1,2,3,4}
Semi-persistent: {0,1,2,3,4}
	Optional with capability signalling




	Huawei/HiSilicon [3]
	The report granularities for some FGs are still FFS between per band and per BC. For ‘per band’ it means a UE would always support one feature if it is reported to support per band whether the band is in one BC or in other BCs. However the ‘per BC’ can provides sufficient flexibility to support different features in one band in different BCs assumed the same implementation complexity for a UE. For example, a UE with limited processing resources may support LTM in band a in BC a but support DAPS in band a in BC b. In addition, the ‘per BC’ can enable a UE to share its processing capability in single band or in a BC. In this way, a better balance between UE implementation complexity and gNB scheduling flexibility can be achieved.  Therefore, we support ‘per BC’ for the remaining FG 45-1/1a, 45-2, 45-3/3a, 45-4/4a, 45-5. 

Proposal 10: Support ‘per BC’ for FGs 45-1/1a, 45-2, 45-3/3a, 45-4/4a, 45-5.



	Vivo [4]
	For FG 45-1, which corresponds to intra-frequency L1 measurement and reporting, its granularity could be “per band”. While for FG 45-1a, due to inter-frequency L1 measurement with gap and without gap requiring different UE capability, if the granularity is “per band”, how to support L1 measurement across band needs clarification. One potential solution is to introduce RRC signaling to indicate UE to report measurement gap requirement information of each target band, similar to needForGapConfigNR for L3 measurement. While if the granularity is “per BC”, inter-frequency L1 measurement without gap could at least be performed in the active BWPs of the CCs of the source cell. And combined with FG 39-2 discussed in RAN4, it is feasible. Both schemes can work, but compared to “per BC”, “per band” is more flexible and inter-frequency L1 measurement is less limited.
	39.
NR_Mob_enh2
	39-2
	Inter-frequency L1-RSRP measurements without gap
	Capability of Inter-frequency L1-RSRP measurements without gap for LTM
	45-1a and 9-4
	[Per band/BC]
	Note: UE supports inter-frequency with Type 1 measurement gap by default if UE reports supporting 45-1a but not 39-3.
	Optional with capability signalling



	45. NR_Mob_enh2
	45-1
	Intra-frequency L1 measurement and reports for L1-L2 Triggered Mobility (LTM) procedure
	1. Support of 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
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. Maximum number of LTM CSI report configs
	2-21 or 2-22 or 2-23 or 2-23a
	Per band
	Component 2 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: 
Aperiodic: {0,1,2,3,4}
Periodic: {1,2,3,4}
Semi-persistent: {0,1,2,3,4}




	ZTE [5] 
	A list of UE features (45-1/1a/2/3/3a/4/4a) are developed for Rel-18 L1 enhancements for inter-cell beam management, and then we will share our views on these features as follows:
· Regarding per band or per BC, we prefer to define these capability signaling as per band, rather than per BC. On the one hand, considering that band combination will complicate the UE capability signaling of the entire LTM while per band will leave more spare and flexibility for the implementation. On the other hand, we don’t also identify a strong need to limit a certain band combination to use one of these UE capability signaling.
· For the note in FG 45-3a, the maximum number of MAC-CE activated joint TCI states across all servings cells is limited by component [5] in FG 23-1-1.
· For the note in FG 45-4a, the maximum number of MAC-CE activated DL/UL TCI states across all servings cells is limited by component [7][8] in FG 23-10-1.
Proposal 3: For FG 45-1/1a/2/3/3a/4/4a ‘L1 enhancements for inter-cell beam management’, the proposed modification in red as shown in Table 1 should be supported.
	45. NR_Mob_enh2
	45-1
	Intra-frequency L1 measurement and reports for L1-L2 Triggered Mobility (LTM) procedure
	1. Support of 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
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. Maximum number of LTM CSI report configs
	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 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: 
Aperiodic: {0,1,2,3,4}
Periodic: {1,2,3,4}
Semi-persistent: {0,1,2,3,4}
	Optional with capability signalling




	CATT [6]
	

	Samsung [7]
	

	Apple [8]
	

	NTT DOCOMO, INC. [9]
	UE-features per band combination leads to exponentially increase complexity. Thus, FGs for mobility enhancements are specified per band.
Proposal 1: All FGs for mobility enhancements are specified per band.

	Ericsson [10]
	[bookmark: _Hlk158814098]For every feature group, there is need to define the type, which indicates how the capability is signalled: "Per UE" indicates the associated parameter is signalled per UE, "per band" indicates it is signalled per band, "Per BC" indicates it is signalled per band combination, "per FS" indicates it is signalled per feature set (per band per band combination), and "per FSPC" indicates it is signalled per feature set per component carrier (per CC per band per band combination). Note that the types “per band per band combination” and “per CC per band per band combination” are obsolete and replaced by “per FS” and “per FSPC”.  
The signaling structure also impacts how the NW parses the capabilities. When configuring the UE, the NW typically tries to maximize the achievable bitrate, taking the capabilities of the UE and gNB into account. The bulk of this optimization procedure typically involves maximizing the number of carriers and MIMO layers: the NW tries to add as many carriers and MIMO layers as possible. This is generally a good choice, since it is relevant for all services. (The situation is further complicated for DC, where the number of cells in the MCG and SCG needs to be considered). Once the number of carrier and MIMO has been maximized, additional parameters may be considered. However, the configuration of these additional parameters is conditioned on the selected (maximum) number of carriers and MIMO layers. It is quite likely that any UE feature that reduces the CA capability would never be configured – it would simply not be prioritized during configuration:
[bookmark: _Toc159190068]UE features that cannibalize on the carrier aggregation capability, i.e., reduces the maximum number of supported carriers, are unlikely to be configured.
In other words, since there are few features that can compete with CA and MIMO, it is likely that other features will be missed. If it is unlikely that a feature is configured, it is also unlikely that it is implemented.
Typically, features that are supported per band combination, per feature set or per feature set per component carrier reduce the maximum number of carriers supported: these features can be supported, but not for the maximum number of carriers. In other words: functionality that is specified in recent releases per BC, FS or FSPC become paper features: a feature which is known to be supported only under significant constraints (i.e., when substantial other features cannot be used) is unlikely to be implemented and used in practice.
Features that are supported per UE or per band do not have this property: they are independent of how many carriers and MIMO layers are configured. This means that for whatever number of SCells the NW configures, the UE still supports the feature. This means that the chance of such features being configured is far greater, which in turn increases the chances of the feature being implemented.
This is the reason why features should be specified per UE or per band: it increases the chance of them being implemented. This general reasoning applies for any feature but is of course more relevant for interesting features. 
Based on this discussion, we propose
[bookmark: _Toc146901850][bookmark: _Toc159190091][bookmark: _Toc149927808]UE-features for mobility enhancements are specified per band.
	45. NR_Mob_enh2
	45-1
	Intra-frequency L1 measurement and reports for L1-L2 Triggered Mobility (LTM) procedure
	1. Support of 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
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. Maximum number of LTM CSI report configs
	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]
Per band
	Component 2 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: 
Aperiodic: {0,1,2,3,4}
Periodic: {1,2,3,4}
Semi-persistent: {0,1,2,3,4}
	Optional with capability signalling




	Sharp [11]
	

	ETRI [12]
	

	Vodafone [13]
	

	LG Electronics [14]
	

	Qualcomm Incorporated [15]
	

	MediaTek Inc. [16]
	After RAN1-115 based on the previously agreed UE feature list [1], the remaining issues on the FGs for inter-cell beam management is the UE capability reporting granularity.

If the UE processing capability for measurement and reporting is shared among multiple CCs, the maximum supported number of reported candidate cells will be limited by total number of CCs. If the reporting granularity is “per band”, the reported value may be underestimating the actual capability. If the reporting capability is “per BC”, the 

[bookmark: _Ref146817238]Proposal 1: The reporting granularity is “per BC” for FG45-1, FG45-1a, FG45-2, FG45-4, FG45-4a.



	45. NR_Mob_enh2
	45-1a
	Inter-frequency L1 measurement and reports for L1-L2 Triggered Mobility (LTM) procedure
	1. Support of 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- 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
	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 4 candidate values: 
L: {1,2,3,4}
M: {1,2,3,4}
M  L: {1,2,3,4, 6, 8, 9, 12, 16}
	Optional with capability signalling



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
		45-1a
	Inter-frequency L1 measurement and reports for L1-L2 Triggered Mobility (LTM) procedure
	1. Support of 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- 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
	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 4 candidate values: 
L: {1,2,3,4}
M: {1,2,3,4}
M  L: {1,2,3,4, 6, 8, 9, 12, 16}
	Optional with capability signalling




	Huawei/HiSilicon [3]
	The report granularities for some FGs are still FFS between per band and per BC. For ‘per band’ it means a UE would always support one feature if it is reported to support per band whether the band is in one BC or in other BCs. However the ‘per BC’ can provides sufficient flexibility to support different features in one band in different BCs assumed the same implementation complexity for a UE. For example, a UE with limited processing resources may support LTM in band a in BC a but support DAPS in band a in BC b. In addition, the ‘per BC’ can enable a UE to share its processing capability in single band or in a BC. In this way, a better balance between UE implementation complexity and gNB scheduling flexibility can be achieved.  Therefore, we support ‘per BC’ for the remaining FG 45-1/1a, 45-2, 45-3/3a, 45-4/4a, 45-5. 

Proposal 10: Support ‘per BC’ for FGs 45-1/1a, 45-2, 45-3/3a, 45-4/4a, 45-5.


	Vivo [4]
	[bookmark: _Ref159251830]Proposal 5: For FG 45-1a, the granularity could be per band and reusing high layer parameter needForGapConfigNR to indicate UE to report whether measurement gap is needed for L1 measurements on each target band.
	
	45-1a
	Inter-frequency L1 measurement and reports for L1-L2 Triggered Mobility (LTM) procedure
	1. Support of 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- 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
	2-21 or 2-22 or 2-23 or 2-23a, 45-1
	Per band
	Component 2 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}

Note: reusing high layer parameter needForGapConfigNR to indicate UE to report whether measurement gap is needed for L1 measurements on each target band.




	ZTE [5] 
	A list of UE features (45-1/1a/2/3/3a/4/4a) are developed for Rel-18 L1 enhancements for inter-cell beam management, and then we will share our views on these features as follows:
· Regarding per band or per BC, we prefer to define these capability signaling as per band, rather than per BC. On the one hand, considering that band combination will complicate the UE capability signaling of the entire LTM while per band will leave more spare and flexibility for the implementation. On the other hand, we don’t also identify a strong need to limit a certain band combination to use one of these UE capability signaling.
· For the note in FG 45-3a, the maximum number of MAC-CE activated joint TCI states across all servings cells is limited by component [5] in FG 23-1-1.
· For the note in FG 45-4a, the maximum number of MAC-CE activated DL/UL TCI states across all servings cells is limited by component [7][8] in FG 23-10-1.
Proposal 3: For FG 45-1/1a/2/3/3a/4/4a ‘L1 enhancements for inter-cell beam management’, the proposed modification in red as shown in Table 1 should be supported.
	45. NR_Mob_enh2
	45-1a
	Inter-frequency L1 measurement and reports for L1-L2 Triggered Mobility (LTM) procedure
	1. Support of 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- 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
	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 4 candidate values: 
L: {1,2,3,4}
M: {1,2,3,4}
M  L: {1,2,3,4, 6, 8, 9, 12, 16}
	Optional with capability signalling




	CATT [6]
	

	Samsung [7]
	

	Apple [8]
	

	NTT DOCOMO, INC. [9]
	

	Ericsson [10]
	For every feature group, there is need to define the type, which indicates how the capability is signalled: "Per UE" indicates the associated parameter is signalled per UE, "per band" indicates it is signalled per band, "Per BC" indicates it is signalled per band combination, "per FS" indicates it is signalled per feature set (per band per band combination), and "per FSPC" indicates it is signalled per feature set per component carrier (per CC per band per band combination). Note that the types “per band per band combination” and “per CC per band per band combination” are obsolete and replaced by “per FS” and “per FSPC”.  
The signaling structure also impacts how the NW parses the capabilities. When configuring the UE, the NW typically tries to maximize the achievable bitrate, taking the capabilities of the UE and gNB into account. The bulk of this optimization procedure typically involves maximizing the number of carriers and MIMO layers: the NW tries to add as many carriers and MIMO layers as possible. This is generally a good choice, since it is relevant for all services. (The situation is further complicated for DC, where the number of cells in the MCG and SCG needs to be considered). Once the number of carrier and MIMO has been maximized, additional parameters may be considered. However, the configuration of these additional parameters is conditioned on the selected (maximum) number of carriers and MIMO layers. It is quite likely that any UE feature that reduces the CA capability would never be configured – it would simply not be prioritized during configuration:
UE features that cannibalize on the carrier aggregation capability, i.e., reduces the maximum number of supported carriers, are unlikely to be configured.
In other words, since there are few features that can compete with CA and MIMO, it is likely that other features will be missed. If it is unlikely that a feature is configured, it is also unlikely that it is implemented.
Typically, features that are supported per band combination, per feature set or per feature set per component carrier reduce the maximum number of carriers supported: these features can be supported, but not for the maximum number of carriers. In other words: functionality that is specified in recent releases per BC, FS or FSPC become paper features: a feature which is known to be supported only under significant constraints (i.e., when substantial other features cannot be used) is unlikely to be implemented and used in practice.
Features that are supported per UE or per band do not have this property: they are independent of how many carriers and MIMO layers are configured. This means that for whatever number of SCells the NW configures, the UE still supports the feature. This means that the chance of such features being configured is far greater, which in turn increases the chances of the feature being implemented.
This is the reason why features should be specified per UE or per band: it increases the chance of them being implemented. This general reasoning applies for any feature but is of course more relevant for interesting features. 
Based on this discussion, we propose
UE-features for mobility enhancements are specified per band.
	45. NR_Mob_enh2
	45-1a
	Inter-frequency L1 measurement and reports for L1-L2 Triggered Mobility (LTM) procedure
	1. Support of 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- 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
	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]
Per band
	Component 2 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}
	Optional with capability signalling




	Sharp [11]
	

	ETRI [12]
	

	Vodafone [13]
	

	LG Electronics [14]
	

	Qualcomm Incorporated [15]
	

	MediaTek Inc. [16]
	After RAN1-115 based on the previously agreed UE feature list [1], the remaining issues on the FGs for inter-cell beam management is the UE capability reporting granularity.

If the UE processing capability for measurement and reporting is shared among multiple CCs, the maximum supported number of reported candidate cells will be limited by total number of CCs. If the reporting granularity is “per band”, the reported value may be underestimating the actual capability. If the reporting capability is “per BC”, the 

Proposal 1: The reporting granularity is “per BC” for FG45-1, FG45-1a, FG45-2, FG45-4, FG45-4a.




	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

	Nokia/Nokia Shanghai Bell [2]
		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





	Huawei/HiSilicon [3]
	The report granularities for some FGs are still FFS between per band and per BC. For ‘per band’ it means a UE would always support one feature if it is reported to support per band whether the band is in one BC or in other BCs. However the ‘per BC’ can provides sufficient flexibility to support different features in one band in different BCs assumed the same implementation complexity for a UE. For example, a UE with limited processing resources may support LTM in band a in BC a but support DAPS in band a in BC b. In addition, the ‘per BC’ can enable a UE to share its processing capability in single band or in a BC. In this way, a better balance between UE implementation complexity and gNB scheduling flexibility can be achieved.  Therefore, we support ‘per BC’ for the remaining FG 45-1/1a, 45-2, 45-3/3a, 45-4/4a, 45-5. 

Proposal 10: Support ‘per BC’ for FGs 45-1/1a, 45-2, 45-3/3a, 45-4/4a, 45-5.


	Vivo [4]
	For FG 45-2, it describes whether to support to reporting measurement results of SpCell. Since L1 measurement on SpCell is always supported and measurement gap is not needed, granularity of per band is sufficient.    
	
	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
	Per band
	




	ZTE [5] 
	A list of UE features (45-1/1a/2/3/3a/4/4a) are developed for Rel-18 L1 enhancements for inter-cell beam management, and then we will share our views on these features as follows:
· Regarding per band or per BC, we prefer to define these capability signaling as per band, rather than per BC. On the one hand, considering that band combination will complicate the UE capability signaling of the entire LTM while per band will leave more spare and flexibility for the implementation. On the other hand, we don’t also identify a strong need to limit a certain band combination to use one of these UE capability signaling.
· For the note in FG 45-3a, the maximum number of MAC-CE activated joint TCI states across all servings cells is limited by component [5] in FG 23-1-1.
· For the note in FG 45-4a, the maximum number of MAC-CE activated DL/UL TCI states across all servings cells is limited by component [7][8] in FG 23-10-1.
Proposal 3: For FG 45-1/1a/2/3/3a/4/4a ‘L1 enhancements for inter-cell beam management’, the proposed modification in red as shown in Table 1 should be supported.
	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





	CATT [6]
	

	Samsung [7]
	

	Apple [8]
	

	NTT DOCOMO, INC. [9]
	

	Sharp [11]
	

	ETRI [12]
	

	Vodafone [13]
	

	LG Electronics [14]
	

	Qualcomm Incorporated [15]
	

	MediaTek Inc. [16]
	After RAN1-115 based on the previously agreed UE feature list [1], the remaining issues on the FGs for inter-cell beam management is the UE capability reporting granularity.

If the UE processing capability for measurement and reporting is shared among multiple CCs, the maximum supported number of reported candidate cells will be limited by total number of CCs. If the reporting granularity is “per band”, the reported value may be underestimating the actual capability. If the reporting capability is “per BC”, the 

Proposal 1: The reporting granularity is “per BC” for FG45-1, FG45-1a, FG45-2, FG45-4, FG45-4a.




	45. NR_Mob_enh2
	45-3
	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. 
2. Maximum number of configured joint LTM TCI state(s) per candidate cell
3. Support of indicating and activating a single joint LTM TCI state in a cell switch command. 
4. Supported QCL source RS in the LTM TCI-stateconfiguration
5. Maximum number of configured joint LTM TCI state(s) across candidate cells
6. Maximum number of configured cells for joint LTM TCI states 
	23-1-1, RAN2 FG for LTM
	Yes
	No
	UE does not support Beam indication with joint DL/UL LTM TCI states
	[Per band/BC]
	No
	No
	n/a
	Component 2 candidate values: {8, 12, 16, 24, 32, 48, 64, 128}

Component 4 candidate values: {SSB, TRS, both}

Component 5 candidate values: {8, 16, 24, 32, …, 1024}

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

	Optional with capability signalling



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
		45-3
	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. 
2. Maximum number of configured joint LTM TCI state(s) per candidate cell
3. Support of indicating and activating a single joint LTM TCI state in a cell switch command. 
4. Supported QCL source RS in the LTM TCI-state configuration
5. Maximum number of configured joint LTM TCI state(s) across candidate cells
6. Maximum number of configured cells for joint LTM TCI states 
	23-1-1, RAN2 FG for LTM
	Yes
	No
	UE does not support Beam indication with joint DL/UL LTM TCI states
	[Per band/BC]
	No
	No
	n/a
	Component 2 candidate values: {8, 12, 16, 24, 32, 48, 64, 128}

Component 4 candidate values: {SSB, TRS, both}

Component 5 candidate values: {8, 16, 24, 32, …, 1024}

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

	Optional with capability signalling




	Huawei/HiSilicon [3]
	The report granularities for some FGs are still FFS between per band and per BC. For ‘per band’ it means a UE would always support one feature if it is reported to support per band whether the band is in one BC or in other BCs. However the ‘per BC’ can provides sufficient flexibility to support different features in one band in different BCs assumed the same implementation complexity for a UE. For example, a UE with limited processing resources may support LTM in band a in BC a but support DAPS in band a in BC b. In addition, the ‘per BC’ can enable a UE to share its processing capability in single band or in a BC. In this way, a better balance between UE implementation complexity and gNB scheduling flexibility can be achieved.  Therefore, we support ‘per BC’ for the remaining FG 45-1/1a, 45-2, 45-3/3a, 45-4/4a, 45-5. 

Proposal 10: Support ‘per BC’ for FGs 45-1/1a, 45-2, 45-3/3a, 45-4/4a, 45-5.


	Vivo [4]
	For FG 45-3 and FG 45-4, only TCI state configuration and beam indication together with cell switch command are included and no measurement behavior needs to be performed before cell switch, it is most straightforward to set the granularity as per band.  For FG 45-3a and FG 45-4a, UE may perform fine synchronization and L1 measurement within the procedure of TCI state activation. As mentioned above, inter-frequency L1 measurement with or without measurement gap requires different UE capabilities, and it is same as fine synchronization. Therefore, the granularity of FG 45-3a and FG 45-4a should be same as FG 45-1 and FG45-1a. 
[bookmark: _Ref159251833]Proposal 6: For FG 45-3 and FG 45-4, the granularity is per band.
	
	45-3
	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. 
2. Maximum number of configured joint LTM TCI state(s) per candidate cell
3. Support of indicating and activating a single joint LTM TCI state in a cell switch command. 
4. Supported QCL source RS in the LTM TCI-stateconfiguration
5. Maximum number of configured joint LTM TCI state(s) across candidate cells
6. Maximum number of configured cells for joint LTM TCI states 
	23-1-1, RAN2 FG for LTM
	Per band
	Component 2 candidate values: {8, 12, 16, 24, 32, 48, 64, 128}

Component 4 candidate values: {SSB, TRS, both}

Component 5 candidate values: {8, 16, 24, 32, …, 1024}

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






	ZTE [5] 
	A list of UE features (45-1/1a/2/3/3a/4/4a) are developed for Rel-18 L1 enhancements for inter-cell beam management, and then we will share our views on these features as follows:
· Regarding per band or per BC, we prefer to define these capability signaling as per band, rather than per BC. On the one hand, considering that band combination will complicate the UE capability signaling of the entire LTM while per band will leave more spare and flexibility for the implementation. On the other hand, we don’t also identify a strong need to limit a certain band combination to use one of these UE capability signaling.
· For the note in FG 45-3a, the maximum number of MAC-CE activated joint TCI states across all servings cells is limited by component [5] in FG 23-1-1.
· For the note in FG 45-4a, the maximum number of MAC-CE activated DL/UL TCI states across all servings cells is limited by component [7][8] in FG 23-10-1.
Proposal 3: For FG 45-1/1a/2/3/3a/4/4a ‘L1 enhancements for inter-cell beam management’, the proposed modification in red as shown in Table 1 should be supported.
	45. NR_Mob_enh2
	45-3
	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. 
2. Maximum number of configured joint LTM TCI state(s) per candidate cell
3. Support of indicating and activating a single joint LTM TCI state in a cell switch command. 
4. Supported QCL source RS in the LTM TCI-stateconfiguration
5. Maximum number of configured joint LTM TCI state(s) across candidate cells
6. Maximum number of configured cells for joint LTM TCI states 
	23-1-1, RAN2 FG for LTM
	Yes
	No
	UE does not support Beam indication with joint DL/UL LTM TCI states
	[Per band/BC]
	No
	No
	n/a
	Component 2 candidate values: {8, 12, 16, 24, 32, 48, 64, 128}

Component 4 candidate values: {SSB, TRS, both}

Component 5 candidate values: {8, 16, 24, 32, …, 1024}

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

	Optional with capability signalling




	CATT [6]
	

	Samsung [7]
	

	Apple [8]
	

	NTT DOCOMO, INC. [9]
	

	Ericsson [10]
	For every feature group, there is need to define the type, which indicates how the capability is signalled: "Per UE" indicates the associated parameter is signalled per UE, "per band" indicates it is signalled per band, "Per BC" indicates it is signalled per band combination, "per FS" indicates it is signalled per feature set (per band per band combination), and "per FSPC" indicates it is signalled per feature set per component carrier (per CC per band per band combination). Note that the types “per band per band combination” and “per CC per band per band combination” are obsolete and replaced by “per FS” and “per FSPC”.  
The signaling structure also impacts how the NW parses the capabilities. When configuring the UE, the NW typically tries to maximize the achievable bitrate, taking the capabilities of the UE and gNB into account. The bulk of this optimization procedure typically involves maximizing the number of carriers and MIMO layers: the NW tries to add as many carriers and MIMO layers as possible. This is generally a good choice, since it is relevant for all services. (The situation is further complicated for DC, where the number of cells in the MCG and SCG needs to be considered). Once the number of carrier and MIMO has been maximized, additional parameters may be considered. However, the configuration of these additional parameters is conditioned on the selected (maximum) number of carriers and MIMO layers. It is quite likely that any UE feature that reduces the CA capability would never be configured – it would simply not be prioritized during configuration:
UE features that cannibalize on the carrier aggregation capability, i.e., reduces the maximum number of supported carriers, are unlikely to be configured.
In other words, since there are few features that can compete with CA and MIMO, it is likely that other features will be missed. If it is unlikely that a feature is configured, it is also unlikely that it is implemented.
Typically, features that are supported per band combination, per feature set or per feature set per component carrier reduce the maximum number of carriers supported: these features can be supported, but not for the maximum number of carriers. In other words: functionality that is specified in recent releases per BC, FS or FSPC become paper features: a feature which is known to be supported only under significant constraints (i.e., when substantial other features cannot be used) is unlikely to be implemented and used in practice.
Features that are supported per UE or per band do not have this property: they are independent of how many carriers and MIMO layers are configured. This means that for whatever number of SCells the NW configures, the UE still supports the feature. This means that the chance of such features being configured is far greater, which in turn increases the chances of the feature being implemented.
This is the reason why features should be specified per UE or per band: it increases the chance of them being implemented. This general reasoning applies for any feature but is of course more relevant for interesting features. 
Based on this discussion, we propose
UE-features for mobility enhancements are specified per band.
	45. NR_Mob_enh2
	45-3
	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. 
2. Maximum number of configured joint LTM TCI state(s) per candidate cell
3. Support of indicating and activating a single joint LTM TCI state in a cell switch command. 
4. Supported QCL source RS in the LTM TCI-stateconfiguration
5. Maximum number of configured joint LTM TCI state(s) across candidate cells
6. Maximum number of configured cells for joint LTM TCI states 
	23-1-1, RAN2 FG for LTM
	Yes
	No
	UE does not support Beam indication with joint DL/UL LTM TCI states
	[Per band/BC]
Per band
	Component 2 candidate values: {8, 12, 16, 24, 32, 48, 64, 128}

Component 4 candidate values: {SSB, TRS, both}

Component 5 candidate values: {8, 16, 24, 32, …, 1024}

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

	Optional with capability signalling




	Sharp [11]
	

	ETRI [12]
	

	Vodafone [13]
	

	LG Electronics [14]
	

	Qualcomm Incorporated [15]
	

	MediaTek Inc. [16]
	FG45-3 specifies the UE capability for TCI state management for Rel-18 LTM. Reporting granularity for FG45-3, FG45-3a should be “per BC”. In components 4 and 5 in FG45-3, LTM TCI-state using SSB as QCL source RS before cell switch should be supported as baseline and LTM TCI-state using TRS as QCL source RS before cell switch should be supported as separated UE capability according to the RAN1 agreement shown below. On the other hand, allowing the indicated TCI-state using SSB as QCL source RS in cell switch command to receive PDCCH/PDSCH after cell switch is a new QCL rule and a new FG should be introduced.

	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



Proposal 2: The reporting granularity is “per BC” for FG45-3 and FG45-3a.




	45. NR_Mob_enh2
	45-3a
	MAC-CE activated joint LTM TCI states
	1. Supported QCL source RS for MAC-CE activated joint LTM TCI states
2. Maximum number of MAC-CE activated joint LTM TCI states per candidate cell
3. Maximum number of MAC-CE activated joint LTM TCI states across candidate cells and serving cells
	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: {SSB, TRS, both}

Component 2 candidate values for K: {1,2,3,4,…,15,16}

Component 3 candidate values: {1,2,3,4,8,16,32}

Note: The maximum number of MAC-CE activated joint TCI states across all servings cells is limited by component [x] in FG 23-1-1

	Optional with capability signalling



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
		45-3a
	MAC-CE activated joint LTM TCI states
	1. Supported QCL source RS for MAC-CE activated joint LTM TCI states
2. Maximum number of MAC-CE activated joint LTM TCI states per candidate cell
1. 3. Maximum number of MAC-CE activated joint LTM TCI states across candidate cells and serving cells
	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: {SSB, TRS, both}

Component 2 candidate values for K: {1,2,3,4,…,15,16}

Component 3 candidate values: {1,2,3,4,8,16,32}

Note: The maximum number of MAC-CE activated joint TCI states across all servings cells is limited by component [x]5 in FG 23-1-1

	Optional with capability signalling




	Huawei/HiSilicon [3]
	The report granularities for some FGs are still FFS between per band and per BC. For ‘per band’ it means a UE would always support one feature if it is reported to support per band whether the band is in one BC or in other BCs. However the ‘per BC’ can provides sufficient flexibility to support different features in one band in different BCs assumed the same implementation complexity for a UE. For example, a UE with limited processing resources may support LTM in band a in BC a but support DAPS in band a in BC b. In addition, the ‘per BC’ can enable a UE to share its processing capability in single band or in a BC. In this way, a better balance between UE implementation complexity and gNB scheduling flexibility can be achieved.  Therefore, we support ‘per BC’ for the remaining FG 45-1/1a, 45-2, 45-3/3a, 45-4/4a, 45-5. 

Proposal 10: Support ‘per BC’ for FGs 45-1/1a, 45-2, 45-3/3a, 45-4/4a, 45-5.

The capabilities in Rel-17 to limit the maximum number of MAC-CE  joint or separate DL/UL TCI states across all serving cells are referred to component-5 in FG 23-1-1 and component-7/8 in FG 23-10-1, which are specified. In order to share the processing capability for serving cells and candidate cells, the number of MAC-CE activated joint or separate DL/UL TCI states for all serving cells should also be limited to that in Rel-17.  

Proposal 12:  Update the notes in FG 45-3a and 45-4a,
· FG 45-3a 
Note: The maximum number of MAC-CE activated joint TCI states across all servings’ cells is limited by component 5 in FG 23-1-1

· FG 45-4a
Note: The maximum number of MAC-CE activated DL/UL TCI states across all servings’ cells is separately limited by component 7 and 8 in FG 23-10-1


	Vivo [4]
	[bookmark: _Ref159251836]Proposal 7: For FG 45-3a and FG 45-4a, the granularity should be same as FG 45-1 and FG45-1a, i.e., per band.
	
	45-3a
	MAC-CE activated joint LTM TCI states
	1. Supported QCL source RS for MAC-CE activated joint LTM TCI states
2. Maximum number of MAC-CE activated joint LTM TCI states per candidate cell
3. Maximum number of MAC-CE activated joint LTM TCI states across candidate cells and serving cells
	45-3
	Per band
	Component 1 candidate values: {SSB, TRS, both}

Component 2 candidate values for K: {1,2,3,4,…,15,16}

Component 3 candidate values: {1,2,3,4,8,16,32}

Note: The maximum number of MAC-CE activated joint TCI states across all servings cells is limited by component 5 in FG 23-1-1





	ZTE [5] 
	A list of UE features (45-1/1a/2/3/3a/4/4a) are developed for Rel-18 L1 enhancements for inter-cell beam management, and then we will share our views on these features as follows:
· Regarding per band or per BC, we prefer to define these capability signaling as per band, rather than per BC. On the one hand, considering that band combination will complicate the UE capability signaling of the entire LTM while per band will leave more spare and flexibility for the implementation. On the other hand, we don’t also identify a strong need to limit a certain band combination to use one of these UE capability signaling.
· For the note in FG 45-3a, the maximum number of MAC-CE activated joint TCI states across all servings cells is limited by component [5] in FG 23-1-1.
· For the note in FG 45-4a, the maximum number of MAC-CE activated DL/UL TCI states across all servings cells is limited by component [7][8] in FG 23-10-1.
Proposal 3: For FG 45-1/1a/2/3/3a/4/4a ‘L1 enhancements for inter-cell beam management’, the proposed modification in red as shown in Table 1 should be supported.
	45. NR_Mob_enh2
	45-3a
	MAC-CE activated joint LTM TCI states
	1. Supported QCL source RS for MAC-CE activated joint LTM TCI states
2. Maximum number of MAC-CE activated joint LTM TCI states per candidate cell
3. Maximum number of MAC-CE activated joint LTM TCI states across candidate cells and serving cells
	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: {SSB, TRS, both}

Component 2 candidate values for K: {1,2,3,4,…,15,16}

Component 3 candidate values: {1,2,3,4,8,16,32}

Note: The maximum number of MAC-CE activated joint TCI states across all servings cells is limited by component [5] in FG 23-1-1

	Optional with capability signalling




	CATT [6]
	

	Samsung [7]
	

	Apple [8]
	

	NTT DOCOMO, INC. [9]
	For 45-3a, there is one FFS point. It is about what component limits the maximum number of MAC CE activated joint TCI states across all serving cells. Considering there are multiple candidate cells, and they could be on different CCs, it can be limited by component 5 in FG 23-1-1 which defines the total number.
Proposal 2:  The maximum number of MAC-CE activated joint TCI states across all serving cells is limited by component 5 in FG 23-1-1.

	Ericsson [10]
	For every feature group, there is need to define the type, which indicates how the capability is signalled: "Per UE" indicates the associated parameter is signalled per UE, "per band" indicates it is signalled per band, "Per BC" indicates it is signalled per band combination, "per FS" indicates it is signalled per feature set (per band per band combination), and "per FSPC" indicates it is signalled per feature set per component carrier (per CC per band per band combination). Note that the types “per band per band combination” and “per CC per band per band combination” are obsolete and replaced by “per FS” and “per FSPC”.  
The signaling structure also impacts how the NW parses the capabilities. When configuring the UE, the NW typically tries to maximize the achievable bitrate, taking the capabilities of the UE and gNB into account. The bulk of this optimization procedure typically involves maximizing the number of carriers and MIMO layers: the NW tries to add as many carriers and MIMO layers as possible. This is generally a good choice, since it is relevant for all services. (The situation is further complicated for DC, where the number of cells in the MCG and SCG needs to be considered). Once the number of carrier and MIMO has been maximized, additional parameters may be considered. However, the configuration of these additional parameters is conditioned on the selected (maximum) number of carriers and MIMO layers. It is quite likely that any UE feature that reduces the CA capability would never be configured – it would simply not be prioritized during configuration:
UE features that cannibalize on the carrier aggregation capability, i.e., reduces the maximum number of supported carriers, are unlikely to be configured.
In other words, since there are few features that can compete with CA and MIMO, it is likely that other features will be missed. If it is unlikely that a feature is configured, it is also unlikely that it is implemented.
Typically, features that are supported per band combination, per feature set or per feature set per component carrier reduce the maximum number of carriers supported: these features can be supported, but not for the maximum number of carriers. In other words: functionality that is specified in recent releases per BC, FS or FSPC become paper features: a feature which is known to be supported only under significant constraints (i.e., when substantial other features cannot be used) is unlikely to be implemented and used in practice.
Features that are supported per UE or per band do not have this property: they are independent of how many carriers and MIMO layers are configured. This means that for whatever number of SCells the NW configures, the UE still supports the feature. This means that the chance of such features being configured is far greater, which in turn increases the chances of the feature being implemented.
This is the reason why features should be specified per UE or per band: it increases the chance of them being implemented. This general reasoning applies for any feature but is of course more relevant for interesting features. 
Based on this discussion, we propose
UE-features for mobility enhancements are specified per band.
Finally, the notes in FG 45-3a and FG 45-4a were incomplete. Here we propose
The maximum number of MAC-CE activated joint TCI states across all servings cells is limited by component 5 in FG 23-1-1.
The maximum number of MAC-CE activated DL/UL TCI states across all servings cells is limited by component 7/8 in FG 23-10-1.
	45. NR_Mob_enh2
	45-3a
	MAC-CE activated joint LTM TCI states
	1. Supported QCL source RS for MAC-CE activated joint LTM TCI states
2. Maximum number of MAC-CE activated joint LTM TCI states per candidate cell
3. Maximum number of MAC-CE activated joint LTM TCI states across candidate cells and serving cells
	45-3
	Yes
	No
	UE does not support MAC-CE activated joint LTM TCI states
	[Per band/BC]
Per band
	Component 1 candidate values: {SSB, TRS, both}

Component 2 candidate values for K: {1,2,3,4,…,15,16}

Component 3 candidate values: {1,2,3,4,8,16,32}

[bookmark: _Hlk158709433]Note: The maximum number of MAC-CE activated joint TCI states across all servings cells is limited by component 5 [x] in FG 23-1-1

	Optional with capability signalling




	Sharp [11]
	

	ETRI [12]
	

	Vodafone [13]
	

	LG Electronics [14]
	

	Qualcomm Incorporated [15]
	

	MediaTek Inc. [16]
	FG45-3 specifies the UE capability for TCI state management for Rel-18 LTM. Reporting granularity for FG45-3, FG45-3a should be “per BC”. In components 4 and 5 in FG45-3, LTM TCI-state using SSB as QCL source RS before cell switch should be supported as baseline and LTM TCI-state using TRS as QCL source RS before cell switch should be supported as separated UE capability according to the RAN1 agreement shown below. On the other hand, allowing the indicated TCI-state using SSB as QCL source RS in cell switch command to receive PDCCH/PDSCH after cell switch is a new QCL rule and a new FG should be introduced.

	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



Proposal 2: The reporting granularity is “per BC” for FG45-3 and FG45-3a.




	45. NR_Mob_enh2
	45-4
	Beam indication with separate DL/UL LTM 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 candidate cell
3. Maximum number of configured UL TCI state(s) per candidate cell
4. Support of indicating and activating a pair of UL/DL TCI-state in a cell switch command. 
5. Supported QCL source RS in the LTM TCI-state configuration 
7. Maximum number of configured separate DL LTM TCI state(s) across candidate cells
8. Maximum number of configured separate UL LTM TCI state(s) across candidate cells
9. Maximum number of configured cells for separate DL/UL LTM TCI states 
	23-10-1, RAN2 FG for LTM
	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: {4, 8, 12, 16, 24, 32, 48, 64, 128}

Component 3 candidate values: {4, 8, 12, 16, 24, 32, 48, 64}

Component 5 candidate values: {SSB, TRS, both}

Component 7 candidate values: {8, 16, 24, 32, …, 1024}

Component 8 candidate values: {4, 8, 12, 16, …, 512}

Component 9 candidate values: {1,2,3,4,5,6,7,8}
	Optional with capability signalling



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
		45-4
	Beam indication with separate DL/UL LTM 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 candidate cell
3. Maximum number of configured UL TCI state(s) per candidate cell
4. Support of indicating and activating a pair of UL/DL TCI-state in a cell switch command. 
5. Supported QCL source RS in the LTM TCI-state configuration 
7. Maximum number of configured separate DL LTM TCI state(s) across candidate cells
8. Maximum number of configured separate UL LTM TCI state(s) across candidate cells
9. Maximum number of configured cells for separate DL/UL LTM TCI states 
	23-10-1, RAN2 FG for LTM
	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: {4, 8, 12, 16, 24, 32, 48, 64, 128}

Component 3 candidate values: {4, 8, 12, 16, 24, 32, 48, 64}

Component 5 candidate values: {SSB, TRS, both}

Component 7 candidate values: {8, 16, 24, 32, …, 1024}

Component 8 candidate values: {4, 8, 12, 16, …, 512}

Component 9 candidate values: {1,2,3,4,5,6,7,8}
	Optional with capability signalling




	Huawei/HiSilicon [3]
	The report granularities for some FGs are still FFS between per band and per BC. For ‘per band’ it means a UE would always support one feature if it is reported to support per band whether the band is in one BC or in other BCs. However the ‘per BC’ can provides sufficient flexibility to support different features in one band in different BCs assumed the same implementation complexity for a UE. For example, a UE with limited processing resources may support LTM in band a in BC a but support DAPS in band a in BC b. In addition, the ‘per BC’ can enable a UE to share its processing capability in single band or in a BC. In this way, a better balance between UE implementation complexity and gNB scheduling flexibility can be achieved.  Therefore, we support ‘per BC’ for the remaining FG 45-1/1a, 45-2, 45-3/3a, 45-4/4a, 45-5. 

Proposal 10: Support ‘per BC’ for FGs 45-1/1a, 45-2, 45-3/3a, 45-4/4a, 45-5.


	Vivo [4]
	For FG 45-3 and FG 45-4, only TCI state configuration and beam indication together with cell switch command are included and no measurement behavior needs to be performed before cell switch, it is most straightforward to set the granularity as per band.  For FG 45-3a and FG 45-4a, UE may perform fine synchronization and L1 measurement within the procedure of TCI state activation. As mentioned above, inter-frequency L1 measurement with or without measurement gap requires different UE capabilities, and it is same as fine synchronization. Therefore, the granularity of FG 45-3a and FG 45-4a should be same as FG 45-1 and FG45-1a. 
Proposal 6: For FG 45-3 and FG 45-4, the granularity is per band.
	
	45-4
	Beam indication with separate DL/UL LTM 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 candidate cell
3. Maximum number of configured UL TCI state(s) per candidate cell
4. Support of indicating and activating a pair of UL/DL TCI-state in a cell switch command. 
5. Supported QCL source RS in the LTM TCI-state configuration 
7. Maximum number of configured separate DL LTM TCI state(s) across candidate cells
8. Maximum number of configured separate UL LTM TCI state(s) across candidate cells
9. Maximum number of configured cells for separate DL/UL LTM TCI states 
	23-10-1, RAN2 FG for LTM
	Per band
	Component 2 candidate values: {4, 8, 12, 16, 24, 32, 48, 64, 128}

Component 3 candidate values: {4, 8, 12, 16, 24, 32, 48, 64}

Component 5 candidate values: {SSB, TRS, both}

Component 7 candidate values: {8, 16, 24, 32, …, 1024}

Component 8 candidate values: {4, 8, 12, 16, …, 512}

Component 9 candidate values: {1,2,3,4,5,6,7,8}





	ZTE [5] 
	A list of UE features (45-1/1a/2/3/3a/4/4a) are developed for Rel-18 L1 enhancements for inter-cell beam management, and then we will share our views on these features as follows:
· Regarding per band or per BC, we prefer to define these capability signaling as per band, rather than per BC. On the one hand, considering that band combination will complicate the UE capability signaling of the entire LTM while per band will leave more spare and flexibility for the implementation. On the other hand, we don’t also identify a strong need to limit a certain band combination to use one of these UE capability signaling.
· For the note in FG 45-3a, the maximum number of MAC-CE activated joint TCI states across all servings cells is limited by component [5] in FG 23-1-1.
· For the note in FG 45-4a, the maximum number of MAC-CE activated DL/UL TCI states across all servings cells is limited by component [7][8] in FG 23-10-1.
Proposal 3: For FG 45-1/1a/2/3/3a/4/4a ‘L1 enhancements for inter-cell beam management’, the proposed modification in red as shown in Table 1 should be supported.
	45. NR_Mob_enh2
	45-4
	Beam indication with separate DL/UL LTM 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 candidate cell
3. Maximum number of configured UL TCI state(s) per candidate cell
4. Support of indicating and activating a pair of UL/DL TCI-state in a cell switch command. 
5. Supported QCL source RS in the LTM TCI-state configuration 
7. Maximum number of configured separate DL LTM TCI state(s) across candidate cells
8. Maximum number of configured separate UL LTM TCI state(s) across candidate cells
9. Maximum number of configured cells for separate DL/UL LTM TCI states 
	23-10-1, RAN2 FG for LTM
	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: {4, 8, 12, 16, 24, 32, 48, 64, 128}

Component 3 candidate values: {4, 8, 12, 16, 24, 32, 48, 64}

Component 5 candidate values: {SSB, TRS, both}

Component 7 candidate values: {8, 16, 24, 32, …, 1024}

Component 8 candidate values: {4, 8, 12, 16, …, 512}

Component 9 candidate values: {1,2,3,4,5,6,7,8}
	Optional with capability signalling




	CATT [6]
	

	Samsung [7]
	

	Apple [8]
	

	NTT DOCOMO, INC. [9]
	

	Ericsson [10]
	For every feature group, there is need to define the type, which indicates how the capability is signalled: "Per UE" indicates the associated parameter is signalled per UE, "per band" indicates it is signalled per band, "Per BC" indicates it is signalled per band combination, "per FS" indicates it is signalled per feature set (per band per band combination), and "per FSPC" indicates it is signalled per feature set per component carrier (per CC per band per band combination). Note that the types “per band per band combination” and “per CC per band per band combination” are obsolete and replaced by “per FS” and “per FSPC”.  
The signaling structure also impacts how the NW parses the capabilities. When configuring the UE, the NW typically tries to maximize the achievable bitrate, taking the capabilities of the UE and gNB into account. The bulk of this optimization procedure typically involves maximizing the number of carriers and MIMO layers: the NW tries to add as many carriers and MIMO layers as possible. This is generally a good choice, since it is relevant for all services. (The situation is further complicated for DC, where the number of cells in the MCG and SCG needs to be considered). Once the number of carrier and MIMO has been maximized, additional parameters may be considered. However, the configuration of these additional parameters is conditioned on the selected (maximum) number of carriers and MIMO layers. It is quite likely that any UE feature that reduces the CA capability would never be configured – it would simply not be prioritized during configuration:
UE features that cannibalize on the carrier aggregation capability, i.e., reduces the maximum number of supported carriers, are unlikely to be configured.
In other words, since there are few features that can compete with CA and MIMO, it is likely that other features will be missed. If it is unlikely that a feature is configured, it is also unlikely that it is implemented.
Typically, features that are supported per band combination, per feature set or per feature set per component carrier reduce the maximum number of carriers supported: these features can be supported, but not for the maximum number of carriers. In other words: functionality that is specified in recent releases per BC, FS or FSPC become paper features: a feature which is known to be supported only under significant constraints (i.e., when substantial other features cannot be used) is unlikely to be implemented and used in practice.
Features that are supported per UE or per band do not have this property: they are independent of how many carriers and MIMO layers are configured. This means that for whatever number of SCells the NW configures, the UE still supports the feature. This means that the chance of such features being configured is far greater, which in turn increases the chances of the feature being implemented.
This is the reason why features should be specified per UE or per band: it increases the chance of them being implemented. This general reasoning applies for any feature but is of course more relevant for interesting features. 
Based on this discussion, we propose
UE-features for mobility enhancements are specified per band.
	45. NR_Mob_enh2
	45-4
	Beam indication with separate DL/UL LTM 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 candidate cell
3. Maximum number of configured UL TCI state(s) per candidate cell
4. Support of indicating and activating a pair of UL/DL TCI-state in a cell switch command. 
5. Supported QCL source RS in the LTM TCI-state configuration 
7. Maximum number of configured separate DL LTM TCI state(s) across candidate cells
8. Maximum number of configured separate UL LTM TCI state(s) across candidate cells
9. Maximum number of configured cells for separate DL/UL LTM TCI states 
	23-10-1, RAN2 FG for LTM
	Yes
	No
	UE does not support Rel-18 LTM operation with separate DL/UL TCI states
	[Per band/BC]
Per band
	Component 2 candidate values: {4, 8, 12, 16, 24, 32, 48, 64, 128}

Component 3 candidate values: {4, 8, 12, 16, 24, 32, 48, 64}

Component 5 candidate values: {SSB, TRS, both}

Component 7 candidate values: {8, 16, 24, 32, …, 1024}

Component 8 candidate values: {4, 8, 12, 16, …, 512}

Component 9 candidate values: {1,2,3,4,5,6,7,8}
	Optional with capability signalling




	Sharp [11]
	

	ETRI [12]
	

	Vodafone [13]
	

	LG Electronics [14]
	

	Qualcomm Incorporated [15]
	

	MediaTek Inc. [16]
	After RAN1-115 based on the previously agreed UE feature list [1], the remaining issues on the FGs for inter-cell beam management is the UE capability reporting granularity.

If the UE processing capability for measurement and reporting is shared among multiple CCs, the maximum supported number of reported candidate cells will be limited by total number of CCs. If the reporting granularity is “per band”, the reported value may be underestimating the actual capability. If the reporting capability is “per BC”, the 

Proposal 1: The reporting granularity is “per BC” for FG45-1, FG45-1a, FG45-2, FG45-4, FG45-4a.




	45. NR_Mob_enh2
	45-4a
	MAC-CE activated DL/UL LTM TCI states
	1. Supported QCL source RS for MAC-CE activated DL/UL LTM TCI states
2. Maximum number K1 of MAC-CE activated DL TCI states per candidate cell
3. Maximum number K2 of MAC-CE activated UL TCI states per candidate cell
4. Maximum number of MAC-CE activated DL TCI states across all candidate cells and serving cells
5. Maximum number of MAC-CE activated UL TCI states across all candidate cells and serving cells
	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: {SSB, TRS, both}

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: {1,2,4,8,16}

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

Note: The maximum number of MAC-CE activated DL/UL TCI states across all servings cells is limited by component [x] in FG 23-10-1
	Optional with capability signalling



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
		45-4a
	MAC-CE activated DL/UL LTM TCI states
	1. Supported QCL source RS for MAC-CE activated DL/UL LTM TCI states
2. Maximum number K1 of MAC-CE activated DL TCI states per candidate cell
3. Maximum number K2 of MAC-CE activated UL TCI states per candidate cell
4. Maximum number of MAC-CE activated DL TCI states across all candidate cells and serving cells
5. Maximum number of MAC-CE activated UL TCI states across all candidate cells and serving cells
	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: {SSB, TRS, both}

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: {1,2,4,8,16}

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

Note: The maximum number of MAC-CE activated DL/UL TCI states across all servings cells is limited by component [x]8 in FG 23-10-1
	Optional with capability signalling




	Huawei/HiSilicon [3]
	The report granularities for some FGs are still FFS between per band and per BC. For ‘per band’ it means a UE would always support one feature if it is reported to support per band whether the band is in one BC or in other BCs. However the ‘per BC’ can provides sufficient flexibility to support different features in one band in different BCs assumed the same implementation complexity for a UE. For example, a UE with limited processing resources may support LTM in band a in BC a but support DAPS in band a in BC b. In addition, the ‘per BC’ can enable a UE to share its processing capability in single band or in a BC. In this way, a better balance between UE implementation complexity and gNB scheduling flexibility can be achieved.  Therefore, we support ‘per BC’ for the remaining FG 45-1/1a, 45-2, 45-3/3a, 45-4/4a, 45-5. 

Proposal 10: Support ‘per BC’ for FGs 45-1/1a, 45-2, 45-3/3a, 45-4/4a, 45-5.

Early PRACH transmission to a candidate cell is one of the options UE can choose to reduce interruption time in LTM procedure. Thus, the basic LTM feature group to be defined in RAN2 can be prerequisite of FG45-5, similar as the prerequisite of FG45-3. After a UE transmits a PRACH to a candidate cell, the UE expects to receive the TA of the target cell in the cell switch command. Thus, FG45-7 should also be prerequisite of FG45-5.  
FG45-5a is an enhanced version of FG45-5 because UE requires additional capability to simultaneously transmit PRACH to candidate cell and other UL in the serving cell. Thus, FG45-5 should be the prerequisite of FG45-5a. 
FG45-6 is another option of early TA acquisition to be configured for LTM and the basic LTM feature group to be defined in RAN2 can be prerequisite.
Although FG45-7 could be used by FG45-5 to acquire TA of target cell, it can also be used by LTE-like RACH-less scheme in LTM. Thus, we propose the basic LTM feature group as prerequisite.
Proposal 11: The prerequisite of FG45-5 are “RAN2 FG for LTM” and FG45-7. The prerequisite of FG45-5a is FG45-5. The prerequisite of FG45-6 and FG45-7 is “RAN2 FG for LTM”.



	Vivo [4]
	Proposal 7: For FG 45-3a and FG 45-4a, the granularity should be same as FG 45-1 and FG45-1a, i.e., per band.
	
	45-4a
	MAC-CE activated DL/UL LTM TCI states
	1. Supported QCL source RS for MAC-CE activated DL/UL LTM TCI states
2. Maximum number K1 of MAC-CE activated DL TCI states per candidate cell
3. Maximum number K2 of MAC-CE activated UL TCI states per candidate cell
4. Maximum number of MAC-CE activated DL TCI states across all candidate cells and serving cells
5. Maximum number of MAC-CE activated UL TCI states across all candidate cells and serving cells
	45-4
	Per band
	Component 1 candidate values: {SSB, TRS, both}

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: {1,2,4,8,16}

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

Note: The maximum number of MAC-CE activated DL/UL TCI states across all servings cells is limited by component 7 and 8 in FG 23-10-1




	ZTE [5] 
	A list of UE features (45-1/1a/2/3/3a/4/4a) are developed for Rel-18 L1 enhancements for inter-cell beam management, and then we will share our views on these features as follows:
· Regarding per band or per BC, we prefer to define these capability signaling as per band, rather than per BC. On the one hand, considering that band combination will complicate the UE capability signaling of the entire LTM while per band will leave more spare and flexibility for the implementation. On the other hand, we don’t also identify a strong need to limit a certain band combination to use one of these UE capability signaling.
· For the note in FG 45-3a, the maximum number of MAC-CE activated joint TCI states across all servings cells is limited by component [5] in FG 23-1-1.
· For the note in FG 45-4a, the maximum number of MAC-CE activated DL/UL TCI states across all servings cells is limited by component [7][8] in FG 23-10-1.
Proposal 3: For FG 45-1/1a/2/3/3a/4/4a ‘L1 enhancements for inter-cell beam management’, the proposed modification in red as shown in Table 1 should be supported.
	45. NR_Mob_enh2
	45-4a
	MAC-CE activated DL/UL LTM TCI states
	1. Supported QCL source RS for MAC-CE activated DL/UL LTM TCI states
2. Maximum number K1 of MAC-CE activated DL TCI states per candidate cell
3. Maximum number K2 of MAC-CE activated UL TCI states per candidate cell
4. Maximum number of MAC-CE activated DL TCI states across all candidate cells and serving cells
5. Maximum number of MAC-CE activated UL TCI states across all candidate cells and serving cells
	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: {SSB, TRS, both}

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: {1,2,4,8,16}

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

Note: The maximum number of MAC-CE activated DL/UL TCI states across all servings cells is limited by component [7][8] in FG 23-10-1
	Optional with capability signalling




	CATT [6]
	

	Samsung [7]
	

	Apple [8]
	

	NTT DOCOMO, INC. [9]
	For 45-4a, there is one FFS point. It is about what component limits the maximum number of MAC CE activated DL/UL TCI states across all serving cells. Similar as FG45-3a, for FG45-4a, it should be limited by the total number defined in component 7, 8 in FG 23-10-1.
Proposal 3: The maximum number of MAC-CE activated DL/UL TCI states across all serving cells is limited by component 7, 8 in FG 23-10-1.

	Ericsson [10]
	For every feature group, there is need to define the type, which indicates how the capability is signalled: "Per UE" indicates the associated parameter is signalled per UE, "per band" indicates it is signalled per band, "Per BC" indicates it is signalled per band combination, "per FS" indicates it is signalled per feature set (per band per band combination), and "per FSPC" indicates it is signalled per feature set per component carrier (per CC per band per band combination). Note that the types “per band per band combination” and “per CC per band per band combination” are obsolete and replaced by “per FS” and “per FSPC”.  
The signaling structure also impacts how the NW parses the capabilities. When configuring the UE, the NW typically tries to maximize the achievable bitrate, taking the capabilities of the UE and gNB into account. The bulk of this optimization procedure typically involves maximizing the number of carriers and MIMO layers: the NW tries to add as many carriers and MIMO layers as possible. This is generally a good choice, since it is relevant for all services. (The situation is further complicated for DC, where the number of cells in the MCG and SCG needs to be considered). Once the number of carrier and MIMO has been maximized, additional parameters may be considered. However, the configuration of these additional parameters is conditioned on the selected (maximum) number of carriers and MIMO layers. It is quite likely that any UE feature that reduces the CA capability would never be configured – it would simply not be prioritized during configuration:
UE features that cannibalize on the carrier aggregation capability, i.e., reduces the maximum number of supported carriers, are unlikely to be configured.
In other words, since there are few features that can compete with CA and MIMO, it is likely that other features will be missed. If it is unlikely that a feature is configured, it is also unlikely that it is implemented.
Typically, features that are supported per band combination, per feature set or per feature set per component carrier reduce the maximum number of carriers supported: these features can be supported, but not for the maximum number of carriers. In other words: functionality that is specified in recent releases per BC, FS or FSPC become paper features: a feature which is known to be supported only under significant constraints (i.e., when substantial other features cannot be used) is unlikely to be implemented and used in practice.
Features that are supported per UE or per band do not have this property: they are independent of how many carriers and MIMO layers are configured. This means that for whatever number of SCells the NW configures, the UE still supports the feature. This means that the chance of such features being configured is far greater, which in turn increases the chances of the feature being implemented.
This is the reason why features should be specified per UE or per band: it increases the chance of them being implemented. This general reasoning applies for any feature but is of course more relevant for interesting features. 
Based on this discussion, we propose
UE-features for mobility enhancements are specified per band.
Since FG 45-4a is an enhancement of RACH-based early TA acquisition, it is reasonable that FG-45-4 is a pre-requisite of FG 45-4a:
[bookmark: _Toc159190093]FG 45-4 is the only pre-requisite FG for FG 45-4a.
Finally, the notes in FG 45-3a and FG 45-4a were incomplete. Here we propose
[bookmark: _Toc159190094]The maximum number of MAC-CE activated joint TCI states across all servings cells is limited by component 5 in FG 23-1-1.
[bookmark: _Toc159190095]The maximum number of MAC-CE activated DL/UL TCI states across all servings cells is limited by component 7/8 in FG 23-10-1.
	45. NR_Mob_enh2
	45-4a
	MAC-CE activated DL/UL LTM TCI states
	1. Supported QCL source RS for MAC-CE activated DL/UL LTM TCI states
2. Maximum number K1 of MAC-CE activated DL TCI states per candidate cell
3. Maximum number K2 of MAC-CE activated UL TCI states per candidate cell
4. Maximum number of MAC-CE activated DL TCI states across all candidate cells and serving cells
5. Maximum number of MAC-CE activated UL TCI states across all candidate cells and serving cells
	45-4
	Yes
	No
	UE does not support MAC-CE activated DL/UL TCI states
	[Per band/BC]
Per band
	Component 1 candidate values: {SSB, TRS, both}
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: {1,2,4,8,16}

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

Note: The maximum number of MAC-CE activated DL/UL TCI states across all servings cells is limited by component 7/8 [x] in FG 23-10-1
	Optional with capability signalling




	Sharp [11]
	

	ETRI [12]
	

	Vodafone [13]
	

	LG Electronics [14]
	

	Qualcomm Incorporated [15]
	

	MediaTek Inc. [16]
	After RAN1-115 based on the previously agreed UE feature list [1], the remaining issues on the FGs for inter-cell beam management is the UE capability reporting granularity.

If the UE processing capability for measurement and reporting is shared among multiple CCs, the maximum supported number of reported candidate cells will be limited by total number of CCs. If the reporting granularity is “per band”, the reported value may be underestimating the actual capability. If the reporting capability is “per BC”, the 

Proposal 1: The reporting granularity is “per BC” for FG45-1, FG45-1a, FG45-2, FG45-4, FG45-4a.




	45. NR_Mob_enh2
	45-5
	RACH-based early TA acquisition
	1. Maximum number of candidate cells for TA acquisition based on PDCCH ordered CFRA procedure before receiving cell switch command MAC-CE 
2. Power ramping for PRACH retransmission based on PDCCH order indication
3. Support of dropping the serving cell UL to handle the overlap between UL transmission on serving cell(s) and PRACH on candidate cell(s)
	FFS
	Yes
	No
	RACH-based early TA acquisition is not supported
	Per band
	No
	No
	n/a
	Component 1 candidate values {1,2,3,4,5,6,7,8}
	Optional with capability signalling



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
		45-5
	RACH-based early TA acquisition
	1. Maximum number of candidate cells for TA acquisition based on PDCCH ordered CFRA procedure before receiving cell switch command MAC-CE 
2. Power ramping for PRACH retransmission based on PDCCH order indication
3. Support of dropping the serving cell UL to handle the overlap between UL transmission on serving cell(s) and PRACH on candidate cell(s)
	45-7FFS
	Yes
	No
	RACH-based early TA acquisition is not supported
	Per band
	No
	No
	n/a
	Component 1 candidate values {1,2,3,4,5,6,7,8}
	Optional with capability signalling




	Huawei/HiSilicon [3]
	The report granularities for some FGs are still FFS between per band and per BC. For ‘per band’ it means a UE would always support one feature if it is reported to support per band whether the band is in one BC or in other BCs. However the ‘per BC’ can provides sufficient flexibility to support different features in one band in different BCs assumed the same implementation complexity for a UE. For example, a UE with limited processing resources may support LTM in band a in BC a but support DAPS in band a in BC b. In addition, the ‘per BC’ can enable a UE to share its processing capability in single band or in a BC. In this way, a better balance between UE implementation complexity and gNB scheduling flexibility can be achieved.  Therefore, we support ‘per BC’ for the remaining FG 45-1/1a, 45-2, 45-3/3a, 45-4/4a, 45-5. 

Proposal 10: Support ‘per BC’ for FGs 45-1/1a, 45-2, 45-3/3a, 45-4/4a, 45-5.

Early PRACH transmission to a candidate cell is one of the options UE can choose to reduce interruption time in LTM procedure. Thus, the basic LTM feature group to be defined in RAN2 can be prerequisite of FG45-5, similar as the prerequisite of FG45-3. After a UE transmits a PRACH to a candidate cell, the UE expects to receive the TA of the target cell in the cell switch command. Thus, FG45-7 should also be prerequisite of FG45-5.  
FG45-5a is an enhanced version of FG45-5 because UE requires additional capability to simultaneously transmit PRACH to candidate cell and other UL in the serving cell. Thus, FG45-5 should be the prerequisite of FG45-5a. 
FG45-6 is another option of early TA acquisition to be configured for LTM and the basic LTM feature group to be defined in RAN2 can be prerequisite.
Although FG45-7 could be used by FG45-5 to acquire TA of target cell, it can also be used by LTE-like RACH-less scheme in LTM. Thus, we propose the basic LTM feature group as prerequisite.
Proposal 11: The prerequisite of FG45-5 are “RAN2 FG for LTM” and FG45-7. The prerequisite of FG45-5a is FG45-5. The prerequisite of FG45-6 and FG45-7 is “RAN2 FG for LTM”.

The capabilities in Rel-17 to limit the maximum number of MAC-CE  joint or separate DL/UL TCI states across all serving cells are referred to component-5 in FG 23-1-1 and component-7/8 in FG 23-10-1, which are specified. In order to share the processing capability for serving cells and candidate cells, the number of MAC-CE activated joint or separate DL/UL TCI states for all serving cells should also be limited to that in Rel-17.  


	Vivo [4]
	

	ZTE [5] 
	A list of UE features (45-5/5a) are developed for Rel-18 Timing advance management to reduce latency, and then we will share our views for these features, as below:
· For FG 45-5, we think that TA acquisition should be performed on which candidate cell depends on L1 based measurement and reporting. Thus, we prefer to set FG 45-1 or FG 45-1a as prerequisite for 45-5.
· For FG 45-5a, this UE capability signaling is per band and same consideration as other signalings in section 3.1. and support FG 45-5 as prerequisite for 45-5a.
Proposal 4: For FG 45-5/5a ‘TA acquisition related FGs’, the proposed modification in red as shown in Table 2 should be supported.
	45. NR_Mob_enh2
	45-5
	RACH-based early TA acquisition
	1. Maximum number of candidate cells for TA acquisition based on PDCCH ordered CFRA procedure before receiving cell switch command MAC-CE 
2. Power ramping for PRACH retransmission based on PDCCH order indication
3. Support of dropping the serving cell UL to handle the overlap between UL transmission on serving cell(s) and PRACH on candidate cell(s)
	FFS 45-1 or  45-1a
	Yes
	No
	RACH-based early TA acquisition is not supported
	Per band
	No
	No
	n/a
	Component 1 candidate values {1,2,3,4,5,6,7,8}
	Optional with capability signalling




	CATT [6]
	

	Samsung [7]
	

	Apple [8]
	· Sperate the compoenent 3 in FG 45-5 as a new FG45-5b
· FG 45-5/45-5a/45-5b are defined as ‘per band’
· The prerequsite feature for FG 45-5 is ’FG 45-1’. 
· The prerequsite feature for FG 45-5a/5b is  ’FG 45-5’ 

	45. NR_Mob_enh2
	45-5
	RACH-based early TA acquisition
	1. Maximum number of candidate cells for TA acquisition based on PDCCH ordered CFRA procedure before receiving cell switch command MAC-CE 
2. Power ramping for PRACH retransmission based on PDCCH order indication
3. Support of dropping the serving cell UL to handle the overlap between UL transmission on serving cell(s) and PRACH on candidate cell(s)
	FFSF45-1
	Yes
	No
	RACH-based early TA acquisition is not supported
	Per band
	No
	No
	n/a
	Component 1 candidate values {1,2,3,4,5,6,7,8}
	Optional with capability signalling

	45. NR_Mob_enh2
	45-5b
	RACH-based early TA acquisition with dropping the serving cell UL to handle the overlap between UL transmission on serving cell(s) and PRACH on candidate cell(s)
	Support of dropping the serving cell UL to handle the overlap between UL transmission on serving cell(s) and PRACH on candidate cell(s)
	45-5
	Yes
	No
	Support of RACH-based early TA acquisition with simultaneous transmission is not supported
	Per band
	No
	No
	n/a
	
	Optional with capability signalling





	NTT DOCOMO, INC. [9]
	For 45-5, there is one FFS point about perquisite FG. This feature should be supported regardless of whether L1 beam measurement reporting and/or TCI state activation/indication is supported or not. On the other hand, this feature does not work unless a TA can be indicated in cell switch command. Thus, prerequisite FG should be FG45-7
Proposal 4: prerequisite FG for FG 45-5 is FG45-7.

	Ericsson [10]
	In addition, pre-requisite FGs were missing for various TA acquisition methods. In our view, these methods are unrelated to the FGs related to measurements and beam indication. However, the basic RAN2 feature for LTM is required, and this was used for FG 45-3 and FG 45-4. We propose to reuse this also for FG 45-5, FG 45-6 and FG 45-7:
[bookmark: _Toc159190092]The RAN2 FG for LTM is the only pre-requisite FG for FG 45-5, FG 45-6 and FG 45-7.
	45. NR_Mob_enh2
	45-5
	RACH-based early TA acquisition
	1. Maximum number of candidate cells for TA acquisition based on PDCCH ordered CFRA procedure before receiving cell switch command MAC-CE 
2. Power ramping for PRACH retransmission based on PDCCH order indication
3. Support of dropping the serving cell UL to handle the overlap between UL transmission on serving cell(s) and PRACH on candidate cell(s)
	FFS
RAN2 FG for LTM
	Yes
	No
	RACH-based early TA acquisition is not supported
	Per band
	Component 1 candidate values {1,2,3,4,5,6,7,8}
	Optional with capability signalling




	Sharp [11]
	

	ETRI [12]
	

	Vodafone [13]
	

	LG Electronics [14]
	

	Qualcomm Incorporated [15]
	

	MediaTek Inc. [16]
	In RAN1 #115 meeting, it has been agreed in CR R1-2308711 that the Cell indicator is newly introduced in the PDCCH order DCI 1_0, indicating the cell for the corresponding PRACH transmission if the UE is configured with higher layer parameter EarlyUlSyncConfig, where C is the number of candidate cells configured with higher layer parameter EarlyUlSyncConfig; 0 bit otherwise. As we know, the Cell Indicator in DCI 1_0 points to the cell index carried inside the ltm-CandidateId. Therefore, if the UE does not receive this RRC configuration, it cannot understand the content of PDCCH order DCI 1_0. Therefore, we believe that 45-1 should be a prerequisite feature for 45-5.

In addition, RAN1 had already agreed that for PDCCH ordered RACH, RAR is not needed, the TA value of candidate cell is indicated in cell switch command. Therefore, if the UE does not support 45-7, it cannot support PDCCH ordered RACH as well. We believe that 45-7 should also be a prerequisite feature for 45-5.

	45. NR_Mob_enh2
	45-5
	RACH-based early TA acquisition
	1. Maximum number of candidate cells for TA acquisition based on PDCCH ordered CFRA procedure before receiving cell switch command MAC-CE 
2. Power ramping for PRACH retransmission based on PDCCH order indication
3. Support of dropping the serving cell UL to handle the overlap between UL transmission on serving cell(s) and PRACH on candidate cell(s)
	FFS
45-1 and 45-7
	Yes
	No
	RACH-based early TA acquisition is not supported
	Per band
	No
	No
	n/a
	Component 1 candidate values {1,2,3,4,5,6,7,8}
	Optional with capability signalling







	45. NR_Mob_enh2
	45-5a
	RACH-based early TA acquisition with simultaneous transmission
	Support of simultaneous transmission to handle the overlap between UL transmission on serving cell(s) and PRACH on candidate cell(s)
	FFS
	Yes
	No
	Support of RACH-based early TA acquisition with simultaneous transmission is not supported
	[Per band]
	No
	No
	n/a
	
	Optional with capability signalling



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
		45-5a
	RACH-based early TA acquisition with simultaneous transmission
	Support of simultaneous transmission to handle the overlap between UL transmission on serving cell(s) and PRACH on candidate cell(s)
	45-5FFS
	Yes
	No
	Support of RACH-based early TA acquisition with simultaneous transmission is not supported
	[Per band]
	No
	No
	n/a
	
	Optional with capability signalling




	Huawei/HiSilicon [3]
	

	Vivo [4]
	For FG 45-5a, the granularity of “per band” is in the bracket. If determined, it is ambiguous to support early RACH-based TA acquisition across frequency bands. On the other hand, simultaneous uplink transmission for uplink CA is already supported as an optional UE capability at per-BC level. From UE RF perspective, for UE without capability of simultaneous uplink transmission in the inter-band uplink CA, or UE even without the capability of inter-band uplink CA, it is difficult for a UE to support simultaneous RACH and serving cell UL transmission on the band pair of source+target cells. Therefore, the number of supported target band(s) is small. To solve the confusion above, a new capability component for each supported target band needs to be introduced, so that UE can report target band(s) in the band pair on which UE supports simultaneous RACH and serving cell UL transmission.
[bookmark: _Ref159251840]Proposal 8: For FG 45-5a, the granularity could be per band, and a new capability component for each supported target band needs to be introduced, so that UE can report target band(s) in the band pair on which UE supports simultaneous RACH and serving cell UL transmission. 
	
	45-5a
	RACH-based early TA acquisition with simultaneous transmission
	Support of simultaneous transmission to handle the overlap between UL transmission on serving cell(s) and PRACH on candidate cell(s)
	FFS
	[Per band]
	Note: a new capability component for each supported target band needs to be introduced, so that UE can report target band(s) in the band pair on which UE supports simultaneous RACH and serving cell UL transmission




	ZTE [5] 
	A list of UE features (45-5/5a) are developed for Rel-18 Timing advance management to reduce latency, and then we will share our views for these features, as below:
· For FG 45-5, we think that TA acquisition should be performed on which candidate cell depends on L1 based measurement and reporting. Thus, we prefer to set FG 45-1 or FG 45-1a as prerequisite for 45-5.
· For FG 45-5a, this UE capability signaling is per band and same consideration as other signalings in section 3.1. and support FG 45-5 as prerequisite for 45-5a.
Proposal 4: For FG 45-5/5a ‘TA acquisition related FGs’, the proposed modification in red as shown in Table 2 should be supported.
	45. NR_Mob_enh2
	45-5a
	RACH-based early TA acquisition with simultaneous transmission
	Support of simultaneous transmission to handle the overlap between UL transmission on serving cell(s) and PRACH on candidate cell(s)
	FFS 45-5
	Yes
	No
	Support of RACH-based early TA acquisition with simultaneous transmission is not supported
	[Per band]
	No
	No
	n/a
	
	Optional with capability signalling




	CATT [6]
	

	Samsung [7]
	

	Apple [8]
	The FG 45-5 is defined to allow UE reporting whether or not support RACH-based early TA acqusition and the specific maximum number of candiate cells if supports. In addition, FG 45-5a is introduced to allow that an ‘advanced’ UE supporting RACH-based early TA acqusition (i.e., FG 45-5) further indicates support of simultanesous transmissions in case of overlapping between UL transmission on serving cells and PRACH on candidate cells. Therefore, there are three types of LTM capable UEs in terms of FG 45-5 and FG 45-5a support: 

	
	FG 45-5
	FG45-5a

	Type-1 UE: 
NOT support RACH-baed early TA acqusition
	NOT support 
	NOT support 

	Type-2 UE:
Support RACH-based TA acqusition with ‘dropping the serving UL’ in case of simultanous transmissions
	Support
	NOT support 

	Type-3 UE: 
Support RACH-based TA acqusition with ‘simultanous transmissions’ on serving cell and candiate cells
	Support, except component 3
	Support 


 
However, the current UE feature formulation prevent Type-3 UE from indicating the support of FG 45-5 but not support Compoenent 3, instead of bundling them together. To support flexible capability indication for Type-2 and Type-3 UEs, we propose to create a new FG 45-5b for the component 3 in FG 45-5. With the newly-proposed FG 45-5b, the three types of LTM UEs are able to  report early TA acquisition capabilities as follows: 

	
	FG 45-5
	FG45-5a
	FG 45-5b

	Type-1 UE: 
NOT support RACH-baed early TA acqusition
	NOT support 
	NOT applied 
	NOT applied 

	Type-2 UE:
Support RACH-based TA acqusition with ‘dropping the serving UL’ in case of simultanous transmissions
	Support
	NOT support 
	Support 

	Type-3 UE: 
Support RACH-based TA acqusition with ‘simultanous transmissions’ on serving cell and candiate cells
	Support
	Support 
	NOT support




The intention of FG 45-5 is to define as a basic feature group and is required to support by all UEs that is indicated as capable of RACH-based early TA acquisition. FG 45-5b is an ‘add-on’ advanced feature to indicate support of simultanious transmission e.g., likely to require two separate RF chains. Thus, it is clear that FG 45-5a and the proposed 45-5b shall use ‘FG 45-5’ as a prerequsite feature. In addition, our view is that ‘per band’ is feasible, considering the type of FG 45-5 was agreed to be ‘per band’. 

Another FFS aspect is the necessity of prerequistite feature(s). The RACH-based early TA acqusition is a compoenent of Rel-18 LTM procedure and should be not be used independently. From this perspective, it is nature to use LTM basic feature as ‘prerequistite’.  
· FG 45-5/45-5a/45-5b are defined as ‘per band’
· The prerequsite feature for FG 45-5a/5b is  ’FG 45-5’ 

	45. NR_Mob_enh2
	45-5a
	RACH-based early TA acquisition with simultaneous transmission
	Support of simultaneous transmission to handle the overlap between UL transmission on serving cell(s) and PRACH on candidate cell(s)
	FFS 45-5
	Yes
	No
	Support of RACH-based early TA acquisition with simultaneous transmission is not supported
	[Per band]
	No
	No
	n/a
	
	Optional with capability signalling





	NTT DOCOMO, INC. [9]
	For 45-5a, there is one FFS point about perquisite FG. RACH-based early TA acquisition with simultaneous transmission happens only when RACH-based early TA acquisition is supported. Thus, prerequisite FG should be FG 45-5.
Proposal 5: prerequisite FG for FG 45-5a is FG 45-5.

	Ericsson [10]
		45. NR_Mob_enh2
	45-5a
	RACH-based early TA acquisition with simultaneous transmission
	Support of simultaneous transmission to handle the overlap between UL transmission on serving cell(s) and PRACH on candidate cell(s)
	FFS
45-5
	Yes
	No
	Support of RACH-based early TA acquisition with simultaneous transmission is not supported
	[Per band]
Per band
	
	Optional with capability signalling




	Sharp [11]
	

	ETRI [12]
	

	Vodafone [13]
	

	LG Electronics [14]
	

	Qualcomm Incorporated [15]
	

	MediaTek Inc. [16]
	[bookmark: _Ref494794648]In RAN1 #114 meeting, it has been 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. Therefore, per band reporting is not applicable for UE to  report the UE capability of simultaneous/parallel transmissions of PRACH, it can only be used to refer to the target band where the candidate cell is located or refer to the source band where the serving cell is located. We prefer to use the “Per band pair” reporting method, allowing the UE to report capability for each combination of “target band for RACH transmission + band under UE’s current band” separately. 

In addition, if the UE does not support 45-5, it cannot support 45-5a as well, so we think that 45-5 should also be a prerequisite feature for 45-5a.

	45. NR_Mob_enh2
	45-5a
	RACH-based early TA acquisition with simultaneous transmission
	Support of simultaneous transmission to handle the overlap between UL transmission on serving cell(s) and PRACH on candidate cell(s)
	FFS45-5
	Yes
	No
	Support of RACH-based early TA acquisition with simultaneous transmission is not supported
	[Per band]
[Per band pair] (between the target band for RACH transmission and band under UE’s current band combo) per band combination
	No
	No
	n/a
	
	Optional with capability signalling








	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
	No
	No
	n/a
	Component 2 candidate values: {1,2,3,4,5,6,7,8}
	Optional with capability signalling



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
	

	Huawei/HiSilicon [3]
	

	Vivo [4]
	

	ZTE [5] 
	

	CATT [6]
	

	Samsung [7]
	

	Apple [8]
	

	NTT DOCOMO, INC. [9]
	

	Ericsson [10]
	In addition, pre-requisite FGs were missing for various TA acquisition methods. In our view, these methods are unrelated to the FGs related to measurements and beam indication. However, the basic RAN2 feature for LTM is required, and this was used for FG 45-3 and FG 45-4. We propose to reuse this also for FG 45-5, FG 45-6 and FG 45-7:
The RAN2 FG for LTM is the only pre-requisite FG for FG 45-5, FG 45-6 and FG 45-7.
	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
	RAN2 FG for LTM
	Yes
	No
	UE-based TA measurement is not supported 
	Per band
	Component 2 candidate values: {1,2,3,4,5,6,7,8}
	Optional with capability signalling




	Sharp [11]
	

	ETRI [12]
	

	Vodafone [13]
	

	LG Electronics [14]
	

	Qualcomm Incorporated [15]
	

	MediaTek Inc. [16]
	




	45. NR_Mob_enh2
	45-7
	TA indication in cell switch command 
	Support of TA indication in cell switch command 
	
	Yes
	No
	TA indication in cell switch command is not supported 
	Per band
	No
	No
	n/a
	
	Optional with capability signalling



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
	

	Huawei/HiSilicon [3]
	

	Vivo [4]
	

	ZTE [5] 
	

	CATT [6]
	

	Samsung [7]
	

	Apple [8]
	

	NTT DOCOMO, INC. [9]
	

	Ericsson [10]
	In addition, pre-requisite FGs were missing for various TA acquisition methods. In our view, these methods are unrelated to the FGs related to measurements and beam indication. However, the basic RAN2 feature for LTM is required, and this was used for FG 45-3 and FG 45-4. We propose to reuse this also for FG 45-5, FG 45-6 and FG 45-7:
The RAN2 FG for LTM is the only pre-requisite FG for FG 45-5, FG 45-6 and FG 45-7.
	45. NR_Mob_enh2
	45-7
	TA indication in cell switch command 
	Support of TA indication in cell switch command 
	RAN2 FG for LTM
	Yes
	No
	TA indication in cell switch command is not supported 
	Per band
	
	Optional with capability signalling




	Sharp [11]
	

	ETRI [12]
	

	Vodafone [13]
	

	LG Electronics [14]
	

	Qualcomm Incorporated [15]
	

	MediaTek Inc. [16]
	





Other

	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
	

	Huawei/HiSilicon [3]
	

	Vivo [4]
	For feature groups related to L1 measurement and reports, beam indication and TCI state activation, only their corresponding granularity of “per band” or “per BC” has not been determined. Before discussing the determination of the granularity, we think the definition of ‘BC’ should be clarified. According to the current specification, BC is the band combination in CA/DC case, as defined in TS 38.101. For LTM, it is not clear yet whether the source serving cell or target serving cell should be considered as the serving cells in the ‘BC’. For some LTM features, e.g. PDCCH-ordered RACH, UE needs to transmit signals to a candidate cell while keeping RRC connection with the source cell, while the source cell and the candidate cell are possibly in different bands. However, given limited time in Rel-18, we think ‘BC’ here can be interpreted as the band combination of the source cell(s). It is the same to the definition of “per band”, and “band” should be interpreted as the band of the source cell(s).  
[bookmark: _Ref159251825]Proposal 3: The granularity of per band or per BC means corresponding features are based on the band or band combination of the source cell(s).


	ZTE [5] 
	

	CATT [6]
	

	Samsung [7]
	

	Apple [8]
	 

	NTT DOCOMO, INC. [9]
	

	Ericsson [10]
	

	Sharp [11]
	

	ETRI [12]
	

	Vodafone [13]
	

	LG Electronics [14]
	

	Qualcomm Incorporated [15]
	

	MediaTek Inc. [16]
	[bookmark: _Ref146817256]Proposal 3: Introduce FG 45-3b and FG45-3c, as defined in Table 1 below.
	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







1. Discussion Items during RAN1 #116
[bookmark: _Hlk48059864]After review of contributions submitted to RAN1 #116 in this agenda item, the following topics were identified by the moderator for discussion during RAN1 #116.

General comments

	Company
	Comments/Questions/Suggestions

	
	



2. Issue 1: FG 45-1
After review of contributions submitted to RAN1 #116 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
	1. Support of 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
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. Maximum number of LTM CSI report configs
	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 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: 
Aperiodic: {0,1,2,3,4}
Periodic: {1,2,3,4}
Semi-persistent: {0,1,2,3,4}
	Optional with capability signalling




	Company
	Comments/Questions/Suggestions

	Ericsson
	Support

	ZTE
	Support

	Huawei, HiSilicon
	We still think it should be per BC as it can accommodate different implementation.

	NOKIA
	Support



2. Issue 2: FG 45-1a
After review of contributions submitted to RAN1 #116 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
	1. Support of 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- 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
	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 4 candidate values: 
L: {1,2,3,4}
M: {1,2,3,4}
M  L: {1,2,3,4, 6, 8, 9, 12, 16}

Note: reusing high layer parameter needForGapConfigNR to indicate UE to report whether measurement gap is needed for L1 measurements on each target band
	Optional with capability signalling




	Company
	Comments/Questions/Suggestions

	Ericsson
	Support

	ZTE
	Support

	Huawei, HiSilicon
	We still think it should be per BC as it can accommodate different implementation.

	NOKIA
	Support



2. Issue 3: FG 45-2
After review of contributions submitted to RAN1 #116 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
	Support

	ZTE
	Support

	NOKIA
	Support



2. Issue 4: FG 45-3
After review of contributions submitted to RAN1 #116 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
	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. 
2. Maximum number of configured joint LTM TCI state(s) per candidate cell
3. Support of indicating and activating a single joint LTM TCI state in a cell switch command. 
4. Supported QCL source RS in the LTM TCI-stateconfiguration
5. Maximum number of configured joint LTM TCI state(s) across candidate cells
6. Maximum number of configured cells for joint LTM TCI states 
	23-1-1, RAN2 FG for LTM
	Yes
	No
	UE does not support Beam indication with joint DL/UL LTM TCI states
	[Per band/BC]
	No
	No
	n/a
	Component 2 candidate values: {8, 12, 16, 24, 32, 48, 64, 128}

Component 4 candidate values: {SSB, TRS, both}

Component 5 candidate values: {8, 16, 24, 32, …, 1024}

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

	Optional with capability signalling




	Company
	Comments/Questions/Suggestions

	Ericsson
	Support

	ZTE
	Support

	Huawei, HiSilicon
	We still think it should be per BC as it can accommodate different implementation.

	NOKIA
	Support



2. Issue 5: FG 45-3a
After review of contributions submitted to RAN1 #116 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. Supported QCL source RS for MAC-CE activated joint LTM TCI states
2. Maximum number of MAC-CE activated joint LTM TCI states per candidate cell
3. Maximum number of MAC-CE activated joint LTM TCI states across candidate cells and serving cells
	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: {SSB, TRS, both}

Component 2 candidate values for K: {1,2,3,4,…,15,16}

Component 3 candidate values: {1,2,3,4,8,16,32}

Note: The maximum number of MAC-CE activated joint TCI states across all servings cells is limited by component [x]5 in FG 23-1-1

	Optional with capability signalling




	Company
	Comments/Questions/Suggestions

	Ericsson
	Support

	ZTE
	Support

	Huawei, HiSilicon
	We still think it should be per BC as it can accommodate different implementation.
Support the change on the note


	NOKIA
	Support

	
	



2. Issue 6: FG 45-4
After review of contributions submitted to RAN1 #116 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
	Beam indication with separate DL/UL LTM 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 candidate cell
3. Maximum number of configured UL TCI state(s) per candidate cell
4. Support of indicating and activating a pair of UL/DL TCI-state in a cell switch command. 
5. Supported QCL source RS in the LTM TCI-state configuration 
7. Maximum number of configured separate DL LTM TCI state(s) across candidate cells
8. Maximum number of configured separate UL LTM TCI state(s) across candidate cells
9. Maximum number of configured cells for separate DL/UL LTM TCI states 
	23-10-1, RAN2 FG for LTM
	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: {4, 8, 12, 16, 24, 32, 48, 64, 128}

Component 3 candidate values: {4, 8, 12, 16, 24, 32, 48, 64}

Component 5 candidate values: {SSB, TRS, both}

Component 7 candidate values: {8, 16, 24, 32, …, 1024}

Component 8 candidate values: {4, 8, 12, 16, …, 512}

Component 9 candidate values: {1,2,3,4,5,6,7,8}
	Optional with capability signalling




	Company
	Comments/Questions/Suggestions

	Ericsson
	Support

	ZTE
	Support

	NOKIA
	Support

	
	



2. Issue 7: FG 45-4a
After review of contributions submitted to RAN1 #116 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 LTM TCI states
	1. Supported QCL source RS for MAC-CE activated DL/UL LTM TCI states
2. Maximum number K1 of MAC-CE activated DL TCI states per candidate cell
3. Maximum number K2 of MAC-CE activated UL TCI states per candidate cell
4. Maximum number of MAC-CE activated DL TCI states across all candidate cells and serving cells
5. Maximum number of MAC-CE activated UL TCI states across all candidate cells and serving cells
	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: {SSB, TRS, both}

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: {1,2,4,8,16}

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

Note: The maximum number of MAC-CE activated DL/UL TCI states across all servings cells is limited by component 7 and 8[x] in FG 23-10-1
	Optional with capability signalling




	Company
	Comments/Questions/Suggestions

	Ericsson
	Support

	ZTE
	Support

	Huawei, HiSilicon
	We still think it should be per BC as it can accommodate different implementation.
Support the change on the note


	NOKIA
	Support



2. Issue 8: FG 45-5
After review of contributions submitted to RAN1 #116 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 based on PDCCH ordered CFRA procedure before receiving cell switch command MAC-CE 
2. Power ramping for PRACH retransmission based on PDCCH order indication
3. Support of dropping the serving cell UL to handle the overlap between UL transmission on serving cell(s) and PRACH on candidate cell(s)
	FFS RAN2 FG for LTM, 45-7
	Yes
	No
	RACH-based early TA acquisition is not supported
	Per band
	No
	No
	n/a
	Component 1 candidate values {1,2,3,4,5,6,7,8}
	Optional with capability signalling




	Company
	Comments/Questions/Suggestions

	Ericsson
	RAN2 FG is ok. 45-7 is not a pre-requisite: 45-5 works without 45-7.

	ZTE
	If RAN2 FG for LTM is used as pre-requisition for 45-5, whether it means which one RAN2 FG will be decided by RAN2 itself.

	Huawei, HiSilicon
	If UE can not receive TA from CSC, why the early PRACH is transmitted? 45-7 is an essential component of the FG. 

	NOKIA
	Support, TA indication in the CSC (45-7) is a key component for RACH-based early TA acquisition; otherwise, it will be an incomplete feature.



2. Issue 9: FG 45-5a
After review of contributions submitted to RAN1 #116 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
	45-5a
	RACH-based early TA acquisition with simultaneous transmission
	Support of simultaneous transmission to handle the overlap between UL transmission on serving cell(s) and PRACH on candidate cell(s)
	FFS 45-5
	Yes
	No
	Support of RACH-based early TA acquisition with simultaneous transmission is not supported
	[Per band]
	No
	No
	n/a
	
	Optional with capability signalling




	Company
	Comments/Questions/Suggestions

	Ericsson
	Support

	ZTE
	Support

	Huawei, HiSilicon
	Support the pre-requisite of 45-5.
The report granularity should be per BC to accommandate different implementation

	NOKIA
	Support



2. Issue 10: FG 45-6
After review of contributions submitted to RAN1 #116 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
	RAN2 FG for LTM
	Yes
	No
	UE-based TA measurement is not supported 
	Per band
	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

	ZTE
	Same comment as in FG45-5

	Huawei, HiSilicon
	support

	NOKIA
	Support



2. Issue 11: FG 45-7
After review of contributions submitted to RAN1 #116 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 
	Support of TA indication in cell switch command 
	RAN2 FG for LTM
	Yes
	No
	TA indication in cell switch command is not supported 
	Per band
	No
	No
	n/a
	
	Optional with capability signalling




	Company
	Comments/Questions/Suggestions

	Ericsson
	Support

	ZTE
	Same comment as in FG45-5

	Huawei, HiSilicon
	support

	NOKIA
	Support



2. Issue 12: New FGs 
After review of contributions submitted to RAN1 #116 in this agenda item, the following is proposed by the moderator. Companies submitted the following views on the moderator’s proposals.

Proposal: Introduce the following new FGs/rows

	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




	Company
	Comments/Questions/Suggestions

	Ericsson
	Do not support. This is component 4 in FG 45-3.

	Huawei, HiSilicon
	We have corresponding components in 45-3 for configuration and 45-3a on pre-activation. Separate FG for indication in CSC seems not necessary. 

	NOKIA
	Not needed. 



1. Conclusion
Agreements reached during RAN1 #116 as part of this agenda item are summarized in [17]. 
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