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9.10

Further NR mobility enhancements

Please refer to RP-223520 for detailed scope of the WI on further NR mobility enhancements. 
9.10.1 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.

[112bis-e-R18-Mobility-01] Email discussion on L1 enhancements for inter-cell beam management by April 26 – Yosuke (Fujitsu)

· Check points: April 21, April 26
Agreement
· Adopt Alt.2 for beam indication of target cell(s) and TCI state activation for candidate cell(s) (if supported) , 
· Alt. 1: By indicating RS identifier, i.e. mapping between RS identifier and Rel-17 unified TCI state is done by a UE
· Alt. 2: By indicating Rel-17 TCI state index
Agreement
From RAN1 point of view, at least the following information can be included in the cell switch command, which is conveyed by MAC CE
· Information to identify the target cell(s)
· The details including bit number are designed by RAN2
· TA related information (details up to the discussion in A.I. 9.10.2)
· 1 joint or 1 pair of UL and DL unified TCI State index for the target Cell
· Note: discussion on target SpCell is not precluded
· Active DL and UL BWPs for the target cell
· FFS: Triggering of aperiodic TRS transmitted from the target cell
· FFS: Triggering the CSI acquisition of the target cell and reporting to the target cell
· FFS: Triggering of aperiodic SRS transmission to the target cell
· FFS: C-RNTI
· FFS: the presence of each field (i.e. always present or configurable)
Agreement
For the beam selection for SSB based L1-RSRP measurement report,
· Beam selection is performed across the L cells from configured (or activated, if introduced) cells, i.e. M beams for each of the L cells 
· FFS: How to select the L cells and M beams per cells is up to UE
· M x L beams are reported in a single report instance
· Max values of M and L are based on UE capability, and at least M x L=4 is supported as a UE capability, other UE capabilities are FFS 
· FFS if UE is allowed to report less than M x L beams 
· The values of M and L are configured to the UE in the reporting configuration 
· FFS: The following configurability is introduced in the report configuration
· 1) Whether serving cell is always selected in the L cell selection performed by the UE, and applicable when a UE is configured with L>=2
· 2) at least one of the inter-frequency cells is always selected in the L cell selection performed by the UE, and applicable when a UE is configured with L>=2 and at least one cell in inter-frequency 
Agreement
For the Rel-17 unified TCI based beam indication in Rel-18 LTM, at least Alt 1 is supported:
· Alt 1: TCI state activation of a candidate cell is received before the reception of beam indication of the candidate cell, 
· Alt 2: TCI state activation of a candidate cell is received together with the reception of beam indication of the candidate cell
· FFS: signalling details for TCI state indication, if both activation and indication are done in the same MAC CE message carrying switch command
· Alt 3: Alt 1 and/or Alt 2 can be supported based on the UE capability
FFS: signalling details for TCI state activation
FFS: For Alt 1, whether/how TCI state activation for candidate cell(s) is allowed
Note: If scenarios 1 and 3 are to be supported other beam indication/TCI activation timing relationships are not precluded.
Agreement
· RRC parameter ss-PBCH-BlockPower for candidate cells is included in the LTM configuration.
· UE needs the parameter to (at least) perform RACH towards candidate cells
· Note: how to capture this parameter and RRC structure are up to RAN2
Agreement
· Companies are encouraged to study the beam application time for Rel-18 LTM, which may be different from that without serving cell change
· Definition of the beam application time
· The exact value(s), condition and UE capability
· Consider the interaction with the application of the candidate RRC configuration.
Conclusion

· Whether active DL and UL BWP of the target Cell/SpCell field, within the cell switch command, is always present or not is left to RAN2 decision.
Working Assumption
On the presence of beam indication within cell switch command, at least for scenario 2, following is supported:

· A field to indicate 1 joint or 1 pair of UL and DL unified TCI State index for the target cell field is always present in the cell switch command.
Note: If scenarios 1 and 3 are agreed to be supported in R18 LTM other solutions may be considered.
Agreement

· Periodic and semi-persistent report on PUCCH are also supported for gNB scheduled L1-measurement reporting.

Agreement
· Send an LS to RAN2,3,4 on the RAN1 agreements in this meeting

· All agreements in AI 9.10.1 and 9.10.2 in RAN1#112bis-e are included

· The following contents are included in the LS

· RAN1 has made the following agreement in RAN1#112bis-e
· Adopt Alt.2 for beam indication of target cell(s) and TCI state activation for candidate cell(s) (if supported) ,

· Alt. 1: By indicating RS identifier, i.e. mapping between RS identifier and Rel-17 unified TCI state is done by a UE

· Alt. 2: By indicating Rel-17 TCI state index

· This agreement implies that the source cell must be provided with information so that the source cell can send a Rel-17 TCI state index of the target/candidate cell(s) to the UE even when source cell and target/candidate cell(s) belong to different DUs. RAN1 respectfully asks RAN3 to perform any necessary specification work to support this functionality.

Agreement

Draft LS R1-2304275 is endorsed in principle.

Agreement

Fina LS R1-2304276 is endorsed.

R1-2304276 
Final LS on beam indication of target cell(s) and time gap between a PDCCH order and the corresponding PRACH transmission for LTM 
RAN1
R1-2304275
DRAFT LS on beam indication of target cell(s) and time gap between a PDCCH order and the corresponding PRACH transmission for LTM
Fujitsu, MediaTek, CATT [RAN1]
R1-2304091
FL summary 4 on L1 enhancements for inter-cell beam management
Moderator (Fujitsu, MediaTek)

R1-2304090
FL summary 3 on L1 enhancements for inter-cell beam management
Moderator (Fujitsu, MediaTek)

R1-2303022
FL summary 2 on L1 enhancements for inter-cell beam management
Moderator (Fujitsu, MediaTek)

R1-2303021
FL summary 1 on L1 enhancements for inter-cell beam management
Moderator (Fujitsu, MediaTek)

R1-2302315
L1 enhancements for inter-cell beam management
FUTUREWEI

R1-2302368
L1 enhancements for inter-cell beam management
Huawei, HiSilicon

R1-2302410
FL plan on L1 enhancements for LTM at RAN1#112bis-e
Moderator (Fujitsu, MediaTek)

R1-2302413
L1 enhancements to inter-cell beam management
Ericsson

R1-2302423
L1 enhancements for inter-cell beam management
ZTE

R1-2302504
Discussion on L1 enhancements for L1/L2 mobility
vivo

R1-2302568
Discussions on Inter-cell beam management enhancement
OPPO

R1-2302619
Discussion on L1 enhancements for inter-cell beam management
Spreadtrum Communications

R1-2302730
L1 enhancements for inter-cell beam management
Lenovo

R1-2302752
Discussion on L1 enhancements for inter-cell beam management
NEC

R1-2302819
L1 Enhancements for Inter-cell Beam Management
Intel Corporation

R1-2302830
Layer-1 Enhancements for L1/L2-triggered Mobility
Nokia, Nokia Shanghai Bell

R1-2302860
Discussion on L1 enhancements for inter-cell beam management
Sony

R1-2302867
Discussion on L1 enhancements for L1L2-triggered mobility
Panasonic

R1-2302870
Discussion on L1 enhancements for inter-cell beam management
CATT

R1-2302914
Views on L1 enhancements for inter-cell beam management
Fujitsu

R1-2302966
Discussion on L1 enhancements for inter-cell beam management
Xiaomi

R1-2303082
Enhancements on inter-cell beam management for mobility
LG Electronics

R1-2303148
On L1 enhancements for inter-cell beam management
Samsung

R1-2303253
Discussion on L1 enhancements for inter-cell beam management
CMCC

R1-2303288
Discussion on L1 enhancements for inter-cell mobility
KDDI Corporation

R1-2303331
L1 enhancements for inter-cell beam management
MediaTek Inc.

R1-2303410
Discussion on L1 enhancements for inter-cell beam management
FGI

R1-2303455
Discussion on L1 enhancements for inter-cell beam management
InterDigital, Inc.

R1-2303503
L1 enhancements to inter-cell beam management
Apple

R1-2303518
Discussion on L1 enhancements for inter-cell beam management
Google

R1-2303610
L1 Enhancements for Inter-Cell Beam Management
Qualcomm Incorporated

R1-2303727
Discussion on L1 enhancements for inter-cell mobility
NTT DOCOMO, INC.
9.10.2 Timing advance management to reduce latency
[112bis-e-R18-Mobility-02] Email discussion on TA management by April 26 – Xin (CATT)

· Check points: April 21, April 26
Agreement
For PDCCH ordered-RACH, if reception of RAR is not configured, UE autonomous re-transmission of PRACH is not allowed, regardless of the configuration of PreambleTransMax.
Agreement
When reception of RAR is configured, support RAR is received from serving cell at least in intra-DU case. 
Agreement
When reception of RAR is configured, support RAR is received from serving cell in inter-DU case.
· FFS: RA response window related issues
Agreement 

For PDCCH ordered RACH mechanism in R18 LTM, when reception of RAR is configured, 

· the UE stores(remembers/maintains/handles) a TA for at least one candidate cell

· storing(remembering/maintaining/handling) corresponding TAs for more than one candidate cell is up to UE capability
· detailed number of candidate cell is up to UE capability 

Agreement
For PDCCH-order based PRACH for candidate cell study the following issues:
· whether/how prioritizations for transmission power reduction for a PRACH transmission to a LTM candidate cell is performed
· whether/how prioritizations for prioritization of a PARCH transmission to a LTM candidate cell compared to an overlapped (in time and frequency) serving cell UL transmission
Agreement
For PDCCH ordered-RACH, if reception of RAR is not configured
· Whether power ramping is performed or not is determined from PDCCH order

· If power ramping is performed, 
· whether PRACH is an initial transmission or retransmission is explicitly indicated in PDCCH order (FFS exact indication mechanism)

· power ramping-up value is configured 
· else, the power should be determined by open-loop power control
Agreement
Send LS to RAN4 with the following info 
· RAN1 discussed the time gap between a PDCCH order and the corresponding PRACH transmission for LTM. 

· RAN1 believes that this will require that the time gap is increased at least for the following scenario

· For PDCCH-order based PRACH on a candidate cell that is not a current serving cell with PUCCH/PUSCH or inter-frequency with the current serving cell

· RAN1 relies on RAN4 to verify the need for the above additional latency and, if so, the corresponding value is needed

· RAN1 relies on RAN4 to investigate any impact/interruption on UL Tx of serving cell due to the PRACH Tx on a candidate cell that is not a current serving cell with PUCCH/PUSCH

· RAN1 relies on RAN4 to verify the need for any update is required to ΔBWPSwitching, ΔDelay if so, the corresponding values and whether UE capability is needed

· Potential RAN1 spec update will be based on RAN4’s feedback.
R1-2304135 
Moderator summary on Timing advance management for LTM: Round 1
Moderator (CATT)
R1-2304069 
Moderator summary on Timing advance management for LTM: Round 1
Moderator (CATT)
R1-2304060
Moderator summary on Timing advance management for LTM: Round 1
Moderator (CATT)
R1-2303984
Moderator summary on Timing advance management for LTM: Round 1
Moderator (CATT)
R1-2302316
On TA acquisition schemes of UE based RACH-less and early RACH with RAR



FUTUREWEI

R1-2302369
Timing advance management to reduce latency
Huawei, HiSilicon

R1-2302414
Timing advance management for L1/L2 Mobility
Ericsson

R1-2302424
Enhancements on TA management to reduce latency
ZTE

R1-2302505
Discussion on TA management for L1/L2 mobility
vivo

R1-2302569
Discussions on Timing Advance Management
OPPO

R1-2302620
Discussion on timing advance management to reduce latency
Spreadtrum Communications

R1-2302731
Timing advancement management for L1L2 mobility
Lenovo

R1-2302814
On Timing Advance Management
Intel Corporation

R1-2302831
Timing Advance Management for L1/L2-triggered Mobility
Nokia, Nokia Shanghai Bell

R1-2302869
Discussion on time advance management to reduce latency
CATT

R1-2302967
Discussion on Timing advance management
xiaomi
R1-2303083
Enhancements on TA management for mobility
LG Electronics

R1-2303149
Candidate cell TA acquisition for NR L1/L2 mobility enhancement
Samsung

R1-2303254
Discussion on timing advance management to reduce latency
CMCC

R1-2303260
Discussion on Timing advance management to reduce latency
CAICT

R1-2303290
Discussion on Timing advance management to reduce latency
KDDI Corporation

R1-2303362
UL Timing management to reduce handover latency
MediaTek Inc.

R1-2303381
Discussion on TA management for L1/L2 mobility
Transsion Holdings

R1-2303456
Discussion on timing advance management to reduce latency
InterDigital, Inc.

R1-2303504
Timing advance management for L1/L2 Mobility
Apple

R1-2303519
Discussion on timing advance management to reduce latency
Google

R1-2303611
TA management to reduce latency for L1/L2 based mobility
Qualcomm Incorporated

R1-2303728
Timing advance enhancement for inter-cell mobility
NTT DOCOMO, INC.

R1-2303782
Discussion on TA management to reduce latency
ITRI

R1-2303875
Candidate cell TA acquisition for NR L1/L2 mobility enhancement
Samsung R&D Institute India

Withdrawn

