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1.	General
This document provides the moderator's summary from the offline discussion on Rel-19 Mobility Enhancements at RAN#101.
The RAN chair's summary from the Rel-19 workshop in June [RWS-230488] captured the following regarding mobility enhancements:
· Strong desire to further enhance mobility management in Rel-19
· One area raised by many companies is to further evolve Layer 1/2 triggered mobility (LTM), e.g., inter-CU (central unit) LTM
· Need to focus on the critical needs for commercial deployments and maintain a reasonable workload
· Especially considering it’s a continuation from previous releases
RAN chair's input at the start of this meeting [RP-231540] made a tentative proposal that the Rel-19 Mobility Enhancements WI would consume approximately 2 TUs in RAN2.
For the Rel-19 offline discussions at RAN#101 the RAN chair provided guidance that the moderator should provide a high-level summary of the related contributions and then hold offline sessions "to help the group understand each other better so as to be better prepared for December" focussing on "potential scopes (along with justification)". There is no plan to endorse moderator's summary.
2	Potential Justification/Scope Based on Submitted Contributions
2.1	Potential Justification
The following summary provides a number of the motivating factors from the contributions. This is not an exhaustive list of the detailed justification for every proposed enhancement.
Layer 2 Mobility (LTM) enhancements
LTM introduced in Rel-18 can offer improvements in handover latency and interruption time compared to Layer 3 based mobility. However, LTM as introduced in Rel-18 also has a number of limitations as to when it can be used. The following types of enhancements are proposed for Rel-19:
1. 	To extend the benefits of LTM to additional scenarios such as:
a.  inter-CU mobility,
b. NR-DC (e.g. support LTM for PCell when there is an SCG configured), etc
2. 	To improve LTM operation in some way, for example:
a. To combine latency benefits of LTM with reliability benefits of CHO by introducing conditional triggering for LTM
b. Reduce the signalling overhead associated with L1 measurements for LTM, for example with the introduction of even based reporting.
c. Increase the scope of the L1 measurements that can be used LTM, for example by enabling CSI-RS measurements to be used. 
d. Reduce data loss at LTM, for example by continuing HARQ operation during LTM
Mobility enhancements not related to LTM
The enhancements not related to LTM are quite varied. These are motivated by the typical motivations for mobility enhancements such as reliability/robustness, reduction in interruption time, reduction in procedure latency, reduction in signalling overhead, minimising data rate impact during mobility procedures, etc
2.2	Summary of objectives from submitted contributions
The following summary attempts to capture all the proposed mobility enhancements as submitted into RAN#101 along with the names of companies that made the proposed (company names are listed in the order to the tdocs submitted in the agenda item). Clearly, it will not be possible for all these objectives to be included in the WI scope.
This summary is to be used as a starting point for the offline discussion at RAN#101. For this discussion the enhancements have been kept quite high level and next level sub objectives that were provides in some contributions have been omitted (for example, quite many companies provided next level details for inter-CU LTM).
1. LTM Enhancements
a. Inter-CU LTM support [DT, OPPO, vivo, Qcom, NEC, Spreadtrum, Nokia, InterDigital, Samsung, LGE, CATT, DOCOMO, Fujitsu (open), Xiaomi, Lenovo, ZTE, CMCC, MediaTek, Huawei, China Unicom, Apple, Ericsson, Intel, CEWiT, Sharp, Panasonic]
No views expressed that this should not be part of R19.
Next level questions:
-	Whether to support for cases where the CU is MN and SN. 
-	For SN case, should it be supported for EN-DC and NR-DR
-	(focus on cases for practical deployments)
b. Conditional LTM, at least for intra-CU case, where LTM procedure is triggered by the UE based on network-configured conditions [DT, OPPO, vivo, Qcom, Spreadtrum, InterDigital, Samsung, LGE, CATT, Fujitsu, Xiaomi, Lenovo, CMCC, MediaTek, China Unicom, Apple, Ericsson, Intel, Sharp]
Need further discussion to concluded whether this should be in scope, with need for companies to clarify what they have in mind for conditional LTM
Next level questions if the objective progresses
-	Whether the conditional trigger is based on L1 or L3 measurements
-	Whether to have subsequent LTM procedures within a candidate set.
-	Need some clarification of the differences between conditional LTM and RACHless conditional HO. Potentially RAN2 study could evaluate the approach to take.
-	Can inter-CU also be supported
-	Can the conditional LTM be RACHless
c. Coexistence of LTM and CHO/CPAC [DT, Xiaomi, ZTE]
Related to b. Some aspects could be covered even within Rel-18 depending om the stage 3 details. Further discussion needed to conclude how LTM and conditional triggering of mobility procedures fit together. 
d. Expanded support for NR-DC cases e.g. (MCG) LTM with configuration of SCG and SCG is not released [Qcom, NEC, DOCOMO, Fujitsu (open), Xiaomi, Lenovo, Intel]
Common understanding that LTM is important for standalone with MCG only. In case of NR-DC then LTM on the SCG is the important case (e.g. in FR2), and then LTM in MCG with SCG configured (SCG unchanged by MCG LTM)
Based on this understanding then based on the Rel-18 outcome it should be more clear what aspects of NR-DC still need to be addressed in R19.

e. LTM with reduced data loss, e.g. by HARQ continuation [vivo, MediaTek, Intel, KDDI]
Limited support
f. Measurement related enhancements targeted at LTM
i. Event triggered L1 measurement reporting [DT, OPPO, Qcom, InterDigital, DOCOMO, Fujitsu, ZTE, CMCC, MediaTek, Ericsson, Nokia, vivo, Apple]
Strong interest to do this work
ii. Expand scope of L1 measurements that can be used for LTM (e.g. CSI-RS, L1 SINR(DOCOMO, Fujistu)) [CATT, DOCOMO, Fujitsu, ZTE, Huawei, MediaTek, Ericsson]
Strong interest to support CSI-RS
iii. L1 measurements filtering enhancement for LTM [CATT, ZTE]
iv. Enable CSI-RS based beam management and/or other physical layer operations on candidate cells before LTM (e.g. CSI, TRS tracking, etc) [vivo, Qcom, InterDigital, CMCC, Huawei, Ericsson, DOCOMO, ZTE]
Strong interest noting the focus is related to support of CSI-RS for the L1 measurements
v. Dynamic L1 meas/reporting configuration update (e.g. via MAC CEs, or UE autonomous based on configured criteria) [Qcom, InterDigital, LGE, CATT]
vi. L3 measurement enhancements to support LTM [Samsung, Ericsson]
g. Others
i. Support LTM, CHO enhancements for other features, e.g. UAV (height-dependent CHO), NTN, IAB, NES, etc. [ZTE]
ii. UL measurement based LTM [vivo]
iii. Failure handling enhancements [CMCC]
iv. Group LTM (expanding group HO principles to LTM) [Fujitsu]
v. Activation/deactivation of LTM candidates [LGE]
vi. Enhancements of unified TCI state activation/indication and TA indication for the LTM candidate cell in scenarios where the UE is configured with ICBM/inter-cell mTRP at the same time [Huawei]
vii. Latency/interruption improvements when source and target cells are both serving cells (for CA) [Apple]
viii. Integrity of MAC CE control message [Apple]

2. L3 HO enhancements
a. Selective activation of MCG [NEC, Nokia, DOCOMO, Intel, ZTE]
b. Early TA (as defined for LTM applied to L3 HO/CHO) [Nokia, Intel, Ericsson (study)]
c. RACHless (as defined for LTM applied to L3 HO/CHO) [Nokia, DOCOMO, Ericsson (study), Intel]
a/b/c/f and conditional LTM all seem to be related
-	Could be phrased as an performance improvement objective and let RAN2 study the best approach to address it.
-	Key question to be answered is whether we continue to enhance the traditional HO path or the LTM path. Maybe both can reach the same performance target. How to decide between the tracks?
d. Make Before Break (baseline LTE MBB) [Apple]
e. Group HO (for UEs with the same mobility properties) [DT]
f. Subsequent CHO without reconfiguration for MCG, with/without SCG change/addition, with candidate CSGs for subsequent CPAC [Xiaomi]
g. HO with CPAC configured for in source and target [Apple]
h. Avoid data rate degradation during DAPS handover (e.g. DAPS with CA/DC) [Huawei,China Unicom]
i. DAPs for FR2 [China Unicom]

3. General measurement enhancements (not specific to LTM)
a. RRM measurement based on network-configured weighting (RAN4 RRM objective?) [DT, MediaTek]
b. Conditional L1 and L3 measurements based on network configured criteria [DT, MediaTek]
c. Inter-frequency measurement priority [Ericsson]
d. Beam specific parameters for handover measurements (e.g. TTT, CIO) [Nokia]

4. Other
a. Further enhancements to Early Measurement  and Reporting [Nokia]
b. CA enhancements for FR2 (e.g. fast activation fast failure detection and recovery)[China Unicom]

In addition to the above proposal, it was pointed out by some companies that on completion of the R18 WI, any incomplete aspects should be reviewed for possible inclusion in the Rel-19 WI. 
3	Summary
Based on the RAN#101 offline discussion the following objectives should be agreeable:
· Specify support for inter -CU Layer 2 Mobility (LTM)
· Next level questions still to be discussed/decided:
· Whether to support cases where CU is acting as MN, and when CU is acting SN?
· For case where CU is acting as SN, whether it is support for EN-DC and/or NR-DC?
· In answering the above questions, focus should be practical deployments.
· Measurements related enhancements for purpose of supporting LTM:
· Specify event triggered L1 measurement reporting for triggering LTM
· Specify support for CSI-RS measurements for LTM procedures and enable CSI-RS based beam management and/or other physical layer operations on candidate cells before LTM

During the RAN#101 offline discussion there was strong interest in the following
· Support of conditional mobility (including set of candidate cells, UE evaluated mobility conditions, ability for UE to perform subsequent mobility procedures without need for RRC configuration) along with short mobility interruption time (similar to that achievable with LTM).
· 	Next Step question to consider the most appropriate approach to achieve this aim. For example, by specifying conditional triggering of LTM, or specifying support of Early TA or RACHless (as defined for LTM) to be used as part of layer 3 CHO, or possibly other approaches. If this questions cannot be concluded during the Rel-19 scoping discussion then it may be possible to start with a RAN2 study phase.

During RAN#101 offline discussion the following were agreed to be reviewed again at RAN#102 with consideration to the outcome of the Rel-18 work item.
· NR-DC cases supported by LTM. Note the following common understanding from the offline: LTM is important for MCG only case. In case of NR-DC then LTM on the SCG is the important case (e.g. in FR2), followed by LTM in MCG with SCG configured (SCG unchanged by MCG LTM)

During on the RAN#101 offline discussion the following were not discussed
· LTM related:
· L1 measurements filtering enhancement for LTM [CATT, ZTE]
· Dynamic L1 meas/reporting configuration update (e.g. via MAC CEs, or UE autonomous based on configured criteria) [Qcom, InterDigital, LGE, CATT]
· L3 measurement enhancements to support LTM [Samsung, Ericsson]
· Support LTM, CHO enhancements for other features, e.g. UAV (height-dependent CHO), NTN, IAB, NES, etc. [ZTE]
· UL measurement based LTM [vivo]
· Failure handling enhancements [CMCC]
· Group LTM (expanding group HO principles to LTM) [Fujitsu]
· Activation/deactivation of LTM candidates [LGE]
· Enhancements of unified TCI state activation/indication and TA indication for the LTM candidate cell in scenarios where the UE is configured with ICBM/inter-cell mTRP at the same time [Huawei]
· Latency/interruption improvements when source and target cells are both serving cells (for CA) [Apple]
· Integrity of MAC CE control message [Apple]
· L3 HO enhancements
· Make Before Break (baseline LTE MBB) [Apple]
· Group HO (for UEs with the same mobility properties) [DT]
· HO with CPAC configured for in source and target [Apple]
· Avoid data rate degradation during DAPS handover (e.g. DAPS with CA/DC) [Huawei,China Unicom]
· DAPs for FR2 [China Unicom]
· General measurement enhancements (not specific to LTM)
· RRM measurement based on network-configured weighting (RAN4 RRM objective?) [DT, MediaTek]
· Conditional L1 and L3 measurements based on network configured criteria [DT, MediaTek]
· Inter-frequency measurement priority [Ericsson]
· Beam specific parameters for handover measurements (e.g. TTT, CIO) [Nokia]
· Other
· Further enhancements to Early Measurement  and Reporting [Nokia]
· CA enhancements for FR2 (e.g. fast activation fast failure detection and recovery)[China Unicom]
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