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9.12 Further NR mobility enhancements 
Please refer to RP-223520 for detailed scope of the WI on further NR mobility enhancements. 
[112-R18-Mobility] 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 – Yosuke (Fujitsu)
9.12.1 L1 enhancements for inter-cell beam management 
Including L1 measurement and reporting, beam indication, dynamic switch mechanism among candidate serving cells (including SpCell and SCell), and discussions on RAN2 triggered issues in R1-2210810. For the RAN2 triggered issues, please capture the discussions in a separate section for better work management during the meeting.

Agreement
· RAN1 shares the same understanding as RAN2 on agreement:

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

· Beam indication for the target cell(s) is conveyed in the MAC CE used for LTM triggering for scenario 2
Agreement
· For L1-RSRP measurement RS configuration

· For SSB based L1-RSRP measurement: 

· As a starting point, at least the following information needs to be provided to a UE, e.g.

· For intra- and inter- frequency: PCI or logical ID (e.g., as being defined in R17 ICBM), time domain (e.g. SMTC or periodicity and SSB position in burst) 

· For inter-frequency: frequency domain location (e.g. center frequency), SCS

· FFS: transmission power (for pathloss calculation)

· Note: other parameters included in the configuration can be further discussed
· Including above agreement into the LS
· The detailed design of RRC structure is up to RAN2, and send an LS to RAN2 to request to work on the RRC structure design on the measurement configuration. 

· Following RAN1 understanding will be provided in the LS

· RAN1 has discussed the following configuration options for L1 measurement configurations for SSB till RAN1#112: 

· Option 1) Configurations for L1 measurement RS is provided under ServingCellConfig for the serving cells

· is useful to reuses the mechanism for Rel-17 ICBM and necessary information to support inter-frequency measurement will be added there.

· Option 2) Configurations for L1 measurement RS is provided separately from ServingCellConfig for the serving cells and CellGroupConfig for the candidate cells

· is useful to avoid the duplicated configurations for L1 measurement RSs, [and avoid UE to process configurations for L1 measurement RS provided under CellGroupConfig for the candidate cells]
· Option 3) Configurations for L1 measurement RS is provided under CellGroupConfig for the candidate cells

· can achieve the similar benefit as Option 2) by directly referring to the candidate cell configurations. 

· Note RAN2 has a full flexibility to design the whole RRC structure design.

· RAN1 believes this is RAN2 expert region, and respectfully asks RAN2 to finalize the RRC structure design after RAN1 finalizes the discussion on RRC parameters. 

· It is noted that RAN1 foresees the necessity of similar discussions on TCI state pool for candidate cells and L1 measurement report configurations. 

Agreement
· Send an LS to RAN2,3,4 on the RAN1 agreements in this meeting 
· All agreements in AI 9.12.1 and 9.12.2 in RAN1#112 are included
· The LS contents agreed in AI 9.12.1 (on L1 measurement configuration) and AI 9.12.2 (on RAR) are also included
Agreement
· At least for Rel-17 unified TCI framework based beam indication included in cell switch command (i.e. scenario 2), beam indication applies to signals/channels that follow or are configured to follow Rel-17 unified TCI at the target cell(s) 
· FFS: beam indication for mTRP case
Agreement

Draft LS R1-2302193 is endorsed in principle by appending latest agreements.

Agreement

Final LS R1-2302194 is endorsed.
R1-2302193
FL summary 5 on L1 enhancements for inter-cell beam management
Moderator (Fujitsu)
R1-2302195 
FL summary 4 on L1 enhancements for inter-cell beam management
Moderator (Fujitsu)
R1-2302002 
FL summary 3 on L1 enhancements for inter-cell beam management
Moderator (Fujitsu)
R1-2302001 
FL summary 2 on L1 enhancements for inter-cell beam management
Moderator (Fujitsu)
R1-2300146 
FL summary 1 on L1 enhancements for inter-cell beam management
Moderator (Fujitsu)
R1-2300056
L1 enhancements for inter-cell beam management
FUTUREWEI

R1-2300128
L1 enhancements for inter-cell beam management
Huawei, HiSilicon

R1-2300145
FL plan on L1 enhancements for LTM at RAN1#112
Moderator (Fujitsu)

R1-2300146
FL summary 1 on L1 enhancements for inter-cell beam management
Moderator (Fujitsu)

R1-2300188
L1 enhancements for inter-cell beam management
ZTE

R1-2300239
Discussion on L1 enhancements for inter-cell beam management
Spreadtrum Communications

R1-2300311
Discussions on Inter-cell beam management enhancement
OPPO

R1-2300335
L1 enhancements to inter-cell beam management
Ericsson

R1-2300384
Layer-1 Enhancements for L1/L2-triggered Mobility
Nokia, Nokia Shanghai Bell

R1-2300474
Discussion on L1 enhancements for L1L2 mobility
vivo

R1-2300488
Discussion on L1 enhancements for inter-cell beam management
FGI

R1-2300517
L1 enhancements for inter-cell beam management
Lenovo

R1-2300536
Enhancements on inter-cell beam management for mobility
LG Electronics

R1-2300557
Discussion on L1 enhancements for inter-cell beam management in LTM
Xiaomi

R1-2300662
Further discussions on L1 enhancements for inter-cell beam management
CATT

R1-2300757
Views on L1 enhancements for inter-cell beam management
Fujitsu

R1-2300769
Discussion on L1 enhancements for inter-cell beam management
NEC

R1-2300891
Discussion on L1 enhancements for inter-cell beam management
Sony

R1-2300967
L1 Enhancements for Inter-cell Beam Management
Intel Corporation

R1-2301024
Discussion on L1 enhancements for inter-cell beam management
CMCC

R1-2301161
Discussion on inter-cell beam management
Rakuten Mobile, Inc

R1-2301167
Discussion on L1 enhancements for inter-cell beam management
Google

R1-2301169
L1 enhancements for inter-cell beam management
InterDigital Communications

R1-2301208
Discussion on L1 measurement configuration for LTM
Panasonic

R1-2301287
On L1 enhancements for inter-cell beam management
Samsung

R1-2301369
L1 Enhancements to Inter-Cell Beam Management
Apple

R1-2301436
L1 Enhancements for Inter-Cell Beam Management
Qualcomm Incorporated

R1-2301514
Discussion on L1 enhancements for inter-cell mobility
NTT DOCOMO, INC.

R1-2301576
L1 enhancements for inter-cell beam management
MediaTek Inc.

9.12.2 Timing advance management to reduce latency
Agreemment
For Rel-18 LTM, Random Access Preamble indices and indication of RACH occasions with the associated SSB indices are configured for each candidate cell. 
Note: the detailed signalling is left to RAN2
Agreement
The PDCCH order from the source cell contains the indication of candidate cell.

· The reserved bit(s) in DCI format 1_0 for PDCCH order can be used for indication of cell identity
Agreement
For PDCCH ordered-RACH for candidate cell(s), RAR reception can be configured/indicated
· If reception of RAR is not configured/indicated (without RAR)
· TA value of candidate cell is indicated in cell switch command

· FFS: whether UE should re-transmit PRACH when reception of RAR is not configured/indicated

· FFS: how UE determine the transmit power of subsequent PRACH triggered by PDCCH order

· If reception of RAR is configured/indicated (with RAR), FFS

· whether RAR is received from serving cell or candidate cell

· if RAR is received from candidate cell, whether Type1-PDCCH CSS of the candidate cell is configured to the UE
· content of RAR

· FFS: signaling for configuration/indication of whether RAR needs to be received

· UE can report the support combination of with RAR only and without RAR only, where support of one default scheme is the baseline UE approach for LTM
· Send LS to RAN2 and RAN3 to check the feasibility about this agreement
· Note: Definition of candidate cells is up to RAN2
Agreement 

· For PDCCH-order based RACH for TA measurement for candidate cells, legacy CBRA is not supported

Agreement
on whether UE should initiate re-transmit PRACH when reception of RAR is not configured/indicated, down select one from the following alternatives.

· Alt 1: UE autonomous re-transmission of PRACH is not allowed (e.g., by setting the number of allowed PRACH transmission to the minimum value of PreambleTransMax=1)
· Alt 2: UE autonomous Re-transmission of PRACH is allowed, 
· The number of PRACH transmission will be defined e.g. set the times of RACH transmission to the minimum value of PreambleTransMax
Agreement
If reception of RAR is configured/indicated, RAR contains at least TA of candidate cell.

· The maximum number of TA values memorized by UE is a UE capability

· FFS: whether other parameters such as UE ID, candidate cell ID etc. is contained in RAR 

Agreement
Whether RAR needs to be received is configured by RRC.

Agreement
study at least the following issues on PDCCH-order based PRACH for candidate cell that is not UL serving cell, i.e. without PUCCH/PUSCH configured

· Whether gap between the DCI and PRACH longer than timeline defined in spec is needed
· Any impact/interruption on UL Tx of serving CCs due to the PRACH Tx

Working Assumption
UE-based TA measurement (UE derives TA based on Rx timing difference between current serving cell and candidate cell as well as TA value for the current serving cell) is supported. 
· Corresponding UE capability is to be introduced to support UE-based TA measurement
· For a UE reports support of this capability, configuration of UE-based TA measurement is supported
· FFS: other impacts on RAN1 spec
R1-2302165
Moderator summary on Timing advance management for LTM: Round 4
Moderator(CATT)
R1-2302075
Moderator summary on Timing advance management for LTM: Round 3
Moderator(CATT)
R1-2302016
Moderator summary on Timing advance management for LTM: Round 2
Moderator(CATT)
R1-2301893
Moderator summary on Timing advance management for LTM: Round 1
Moderator(CATT)
R1-2300057
Discussion of the merits of UE based  RACH-less TA acquisition for LTM
FUTUREWEI

R1-2300129
Timing advance management to reduce latency
Huawei, HiSilicon

R1-2300189
Enhancements on TA management to reduce latency
ZTE

R1-2300240
Discussion on timing advance management to reduce latency
Spreadtrum Communications

R1-2300312
Discussions on Timing Advance Management
OPPO

R1-2300385
Timing Advance Management for L1/L2-triggered Mobility
Nokia, Nokia Shanghai Bell

R1-2300475
Discussion on TA management for L1L2 mobility
vivo

R1-2300490
Discussion on TA management for LTM
FGI

R1-2300518
Timing advancement management for L1L2 mobility
Lenovo

R1-2300537
Enhancements on TA management for mobility
LG Electronics

R1-2300558
Discussion on Timing advance management
Xiaomi

R1-2300663
Discussion on time advance management to reduce latency
CATT

R1-2300968
On Timing Advance Management
Intel Corporation

R1-2301025
Discussion on timing advance management to reduce latency
CMCC

R1-2301035
Discussion on TA management to reduce latency
KDDI Corporation

R1-2301095
Timing advance management for L1/L2 Mobility
Ericsson

R1-2301168
Discussion on timing advance management to reduce latency
Google

R1-2301170
Timing advance management to reduce latency
InterDigital Communications

R1-2301288
Candidate cell TA acquisition for NR L1/L2 mobility enhancement
Samsung

R1-2301370
Timing advance management for L1/L2 Mobility
Apple

R1-2301437
TA management to reduce latency for L1/L2 based mobility
Qualcomm Incorporated

R1-2301515
Timing advance enhancement for inter-cell mobility
NTT DOCOMO, INC.

R1-2301583
UL Timing management to reduce handover latency
MediaTek Inc.

