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Introduction
[bookmark: OLE_LINK33][bookmark: OLE_LINK34]In this contribution, we give our considerations on the UE features for mobility, based on the updated RAN1 UE features list for Rel-18 NR after RAN1 #114 [1].
Discussion
[bookmark: _GoBack]45-1 L1 measurement and reports for L1-L2 Triggered Mobility (LTM) procedure
Component 1
1. Support of [synchronous and asynchronous] [intra-frequency and inter-frequency] L1- RSRP measurement and reporting based on SSB(s) of candidate cell(s) 
For component 1, separate FGs for different combinations of synchronous/asynchronous and intra-frequency/inter-frequency are preferred. Only the synchronous intra-frequency can be in FG 45-1. Other combinations can be other FGs, just like DAPS as shown below. 
	5-1
	Synchronous DAPS handover for intra-frequency case

	5-2
	Asynchronous DAPS handover for intra-frequency case

	5-3
	Synchronous DAPS handover for inter-frequency case

	5-4
	Asynchronous DAPS handover for inter-frequency case



Proposal 1. FG 45-1 component 1, separate FGs for different combinations of synchronous/asynchronous and intra-frequency/inter-frequency are used. 
Proposal 2. The separate FGs can have same component structure as FG 45-1, different or same value of each component can be reported.
Component 2 
[2. Maximum number of RRC configured candidate cells for L1-RSRP measurement] 
[Component 2 candidate values: {1,2,3,4,5,6,7}]

[bookmark: OLE_LINK48]According to the maximum number of LTM candidate cells in RRC configuration is 8, we support to confirm the component 2, and add the candidate values as {1,2,3,4,5,6,7}. 
	· The size of “Target Configuration ID” field in the LTM Command MAC CE is 3-bits, and the maximum number of LTM candidate cells in RRC configuration is 8.



Proposal 3. Confirm the FG 45-1 component 2, and add the candidate values as {1,2,3,4,5,6,7}.
[bookmark: OLE_LINK50]Component 3
[bookmark: OLE_LINK49][bookmark: OLE_LINK54][bookmark: OLE_LINK53][3. Maximum number of measured candidate cells for all periodic reports, activated semi-persistent reports, and triggered aperiodic reports at a given time]
We support to confirm component 3. UE has limited capability to measure different candidate cells’ RS, it can reduce the implementation complexity. 
Proposal 4. Confirm the FG 45-1 component 3.
· 3. Maximum number of measured candidate cells for all periodic reports, activated semi-persistent reports, and triggered aperiodic reports at a given time
Component 4
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.  
The candidate values can be M = {1, 2, 3, 4} and L = {1, 2, 3, 4}, according to the RAN1 agreement. 
	Agreement RAN1#114
· For the beam selection for SSB based L1-RSRP measurement report,
· For the value of M, L 
· the RRC configured candidate values are: 
· M = 1, 2, 3, 4
· L = 1, 2, 3, 4
· Note: the maximum value of M*L and combination of M and L is up to UE capability
· Note: the common understanding is that L=1 with configuration of inclusion of serving cell is not a typical case. 
· No need to confirm the corresponding working assumption (made in RAN1#113).



For M  L, it should be equal or less than 4, as same as Rel-17 ICBM. So the candidate value is {1,2,3,4}.
Proposal 5. For FG 45-1 component 4, the candidate values can be confirmed as M = {1, 2, 3, 4} and L = {1, 2, 3, 4}, M  L= {1, 2, 3, 4} .
Component 5
 [5. The max number of SSB resources configured to measure L1-RSRP within a slot with candidate cells across all CC]
Component 5 candidate values: {1,2,4,8}]
We support to confirm component 5, which is also a bullet in Rel-17 ICBM. Give a restriction for the max number of SSB resources configured to measure L1-RSRP within a slot with candidate cells and serving cell across all CC can give the high bar for UE implementation of SSB measurement, so it is essential to control the design complexity. The component 5 candidate value can be {1,2,4,8}, this is also same as Rel-17 ICBM. Another issue is how to handle the SSB resource for LTM and legacy beam management, one method is to count SSB for LTM measurement together with legacy BM measurement. So a note can be added for component 5, saying component 5 is also counted in FG 16-1g/16-1g-1. 
Proposal 6. Confirm FG 45-1 component 5, component 5 candidate value can be {1,2,4,8}.
Proposal 7. Adding a new Note: component 5 is also counted in FG16-1g/16-1g-1
45-2 Inclusion of current SpCell in the L1 measurement report
1. Support of [always] including the current SpCell in the L1 measurement report
FFS: whether to merge this FG with FG 45-1
Proposal 8. Support to include always in the component, prefer to have separate FG with FG 45-1.
45-3 45-4
Component 2 for FG 45-3, Component 2&3 for FG 45-4
FG 45-3: 2. Maximum number of configured joint LTM TCI state(s) [across/per] candidate cells [and serving cells] [in a band]
FG 45-4: 2. Maximum number of configured DL TCI state(s) [per/across all] candidate cells [and serving cells] [in a band]
FG 45-4: 3. Maximum number of configured UL TCI state(s) [per/across all] candidate cells [and serving cells] [in a band]
For across or per candidate cells, we suggest to define the maximum number across candidate cells. The LTM TCI states for candidate cells can be counted together to satisfy this limits. 
In those components, the LTM TCI states of serving cells can also be counted. Because it can support LTM TCI and legacy TCI are separately counted.
For in a band part, we prefer to keep it, to give per band restriction. 
Proposal 9. Confirm Component 2 for FG 45-3, Component 2&3 for FG 45-4 as below:
· FG 45-3: 2. Maximum number of configured joint LTM TCI state(s) across candidate cells and serving cells in a band
· FG 45-4: 2. Maximum number of configured DL TCI state(s) ) across candidate cells and serving cells in a band
· FG 45-4: 3. Maximum number of configured UL TCI state(s) ) across candidate cells and serving cells in a band
Component 4/5 for FG 45-3 and Component 5/6 for FG 45-4
FG 45-3: [4. Support LTM TCI-state using SSB as QCL source RS for PDCCH and PDSCH reception]
FG 45-3: [5. Support LTM TCI-state using TRS as QCL source RS for PDCCH and PDSCH reception]
FG 45-4: [5. Support LTM TCI-state using SSB as QCL source RS for PDCCH and PDSCH reception]
FG 45-4: [5. Support TCI-state using TRS as QCL source RS for PDCCH and PDSCH reception]

We support SSB as QCL source RS for PDCCH and PDSCH reception as basic FG for beam indication, but TRS as separate FG. Because TRS cannot be measurement RS in Rel-18 mobility, it only can be used as a TCI state, which means UE has to measure SSB, but use TRS as QCL source. So higher implementation is required. 
Proposal 10.  Confirm Component 4 for FG 45-3 and Component 5 for FG 45-4, to make SSB as QCL RS for TCI state. 
Proposal 11. Define Separate FG for Component 5 of FG 45-3 and Component 5 of FG 45-4, to make separate FG to support TRS as QCL RS for TCI state.
Component 1 for FG 45-3a and Component 1&2 for 45-4a
FG 45-3a: 1. Maximum number of MAC-CE activated joint LTM TCI states [per/across all] candidate cells [and serving cells] [in a band]
FG 45-4a: 1. Maximum number K1 of MAC-CE activated DL TCI states [per/across all] candidate cells [and serving cells] [in a band] before cell-switch command
FG 45-4a: 2. Maximum number K2 of MAC-CE activated UL TCI states [per/across all] candidate cells [and serving cells] [in a band] before cell-switch command
For across or per candidate cells, we suggest to define the maximum number across candidate cells. The LTM TCI states for candidate cells can be counted together to satisfy this limits. 
In those components, the LTM TCI states of serving cells can also be counted. Because it can support LTM TCI and legacy TCI are separately counted.
For in a band part, we prefer to keep it, to give per band restriction. 
Proposal 12. Confirm component 1 for FG 45-3a and component 1&2 for 45-4a as below:
· FG 45-3a: 1. Maximum number of MAC-CE activated joint LTM TCI states across candidate cells and serving cells in a band
· FG 45-4a: 1. Maximum number K1 of MAC-CE activated DL TCI states across candidate cells and serving cells in a band
· FG 45-4a: 2. Maximum number K2 of MAC-CE activated UL TCI states across candidate cells and serving cells in a band
45-5: RACH-based early TA acquisition
Component 1
1. TA acquisition of candidate cell(s) based on PDCCH ordered CFRA procedure before receiving cell switch command MAC-CE [for serving and non-serving cell]
[Component 1 candidate values {1, FFS}]

According to serving and non-serving cell, non-serving cell can be kept, and serving cell can be removed. Due to serving cell’s TA can be acquired by legacy mechanism, it does not need to count in the early PDCCH order for candidate cells. And the component 1 candidate value “1” can be confirmed.
Proposal 13. Confirm component 1 for FG 45-5 as below:
· 1. TA acquisition of candidate cell(s) based on PDCCH ordered CFRA procedure before receiving cell switch command MAC-CE for non-serving cell
· Component 1 candidate values {1, FFS}
Component 3
 [3. Handling the overlap between UL transmission on serving cell and PRACH on intra- or inter-frequency candidate cell(s)] 
Intra and inter frequency can be separate FG, since the complexity to handle the overlapping between UL transmission on serving cell and candidates cell. Intra-frequency can be a component in FG 45-5. And inter-frequency can be separate. 
Proposal 14. FG 45-5 component 1 only include intra-frequency overlapping handling, separate FG for inter-frequency.
Conclusion
In this contribution, we made the following proposals.
Proposal 1. FG 45-1 component 1, separate FGs for different combinations of synchronous/asynchronous and intra-frequency/inter-frequency are used. 
Proposal 2. The separate FGs can have same component structure as FG 45-1, different or same value of each component can be reported.
Proposal 3. Confirm the FG 45-1 component 2, and add the candidate values as {1,2,3,4,5,6,7}.
Proposal 4. Confirm the FG 45-1 component 3.
· 3. Maximum number of measured candidate cells for all periodic reports, activated semi-persistent reports, and triggered aperiodic reports at a given time
Proposal 5. For FG 45-1 component 4, the candidate values can be confirmed as M = {1, 2, 3, 4} and L = {1, 2, 3, 4}, M  L= {1, 2, 3, 4} .
Proposal 6. Confirm FG 45-1 component 5, component 5 candidate value can be {1,2,4,8}.
Proposal 7. Adding a new Note: component 5 is also counted in FG16-1g/16-1g-1
Proposal 8. Support to include always in the component, prefer to have separate FG with FG 45-1.
Proposal 9. Confirm Component 2 for FG 45-3, Component 2&3 for FG 45-4 as below:
· FG 45-3: 2. Maximum number of configured joint LTM TCI state(s) across candidate cells and serving cells in a band
· FG 45-4: 2. Maximum number of configured DL TCI state(s) ) across candidate cells and serving cells in a band
· FG 45-4: 3. Maximum number of configured UL TCI state(s) ) across candidate cells and serving cells in a band
Proposal 10.  Confirm Component 4 for FG 45-3 and Component 5 for FG 45-4, to make SSB as QCL RS for TCI state. 
Proposal 11. Define Separate FG for Component 5 of FG 45-3 and Component 5 of FG 45-4, to make separate FG to support TRS as QCL RS for TCI state.
Proposal 12. Confirm component 1 for FG 45-3a and component 1&2 for 45-4a as below:
· FG 45-3a: 1. Maximum number of MAC-CE activated joint LTM TCI states across candidate cells and serving cells in a band
· FG 45-4a: 1. Maximum number K1 of MAC-CE activated DL TCI states across candidate cells and serving cells in a band
· FG 45-4a: 2. Maximum number K2 of MAC-CE activated UL TCI states across candidate cells and serving cells in a band
Proposal 13. Confirm component 1 for FG 45-5 as below:
· 1. TA acquisition of candidate cell(s) based on PDCCH ordered CFRA procedure before receiving cell switch command MAC-CE for non-serving cell
· Component 1 candidate values {1, FFS}
Proposal 14. FG 45-5 component 1 only include intra-frequency overlapping handling, separate FG for inter-frequency.
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