3GPP TSG RAN Meeting #101 																RP-232624
Bangalore, India, September 11-15, 2023

Agenda item:			8.5.2.10
Source:	Moderator (CMCC)
Title:	Moderator's summary of 8.5.2.10 SON/MDT	
Document for:	Discussion Only
General
As per RAN Chair’s summary of RAN Rel-19 Workshop (RWS-230488) in June, SON/MDT Enhancements was identified as the main topic for excellence in operation with strong interest and high priority. 
[bookmark: OLE_LINK20][bookmark: OLE_LINK18]Based on the contributions of RAN Meeting #101, there seems to be consensus to have a SON/MDT Enhancements WI in Rel-19 and it is proposed to focus on enhancements related to Rel-17/Rel-18 new features of commercial interest and technological maturity in the scope of potential Rel-19 SON/MDT Enhancements work item.
The contribution summarizes contributions of  8.5.2.10 SON/MDT, which can be used for further discussion on potential  R19 SONMDT WI scope. There are total 13 companies provide contributions on R19 SONMDT, where the proposals can be categorized into 4 categories:
Cat1: Mobility Robustness Optimization (MRO) enhancements  
Cat2: SONMDT enhancements for new features introduced in previous release. 
Cat3: R18 leftovers
Cat4: Others
First 3 categorizes are proposals proposed by majorities companies, which can be good candidates of R19 SONMDT packets discussion. The details will be further discussed in section 2, where  supportive companies will be given for each discussed topic. 
Cat 4 are proposals that has less interests, e.g., proposals from single or two companies. It is suggested to discuss if time allows and there are valid justifications.
Initial WID scopes discussion
Proposals from the Submitted Contributions
[bookmark: OLE_LINK24]The following Proposals in contributions from 13 companies submitted to the meeting.
	Company
	Proposals

	RP-231578, Nokia, Nokia Shanghai Bell
	The proposed objectives of the Work Item are as follows:
-	Leftovers from Rel-18: several objectives from the Rel-18 WI will most likely not be completed and should be considered for inclusion in Rel-19 [RAN3, RAN2]. 
-	MRO for new mobility mechanisms introduced in Rel-18: Lower layer triggered mobility (LTM), CHO with candidate SCGs and selective activation of SCG (SAS) [RAN3, RAN2].
-	Identify new failure and near-failure scenarios specific to each feature;
-	Identify and evaluate information collected from the UE and from the network if it is found beneficial for root cause analysis;
-	Define new KPIs and root cause analysis methods. 
-	Cross feature SON enhancements: MPE (Maximum Permissible Exposure), Multi-panel UE, slicing and energy saving [RAN2, RAN3].
-	SON/MDT for MBS [RAN3, RAN2].
-	Beam level MRO [RAN3, RAN2].
Proposal 1:	MRO for new mobility mechanisms introduced in Rel-18: Lower layer triggered mobility (LTM), CHO with candidate SCGs and selective activation of SCG (SAS).
Proposal 2:	Cross feature SON enhancements, addressing failures due to of MPE (Maximum Permissible Exposure), Multi-panel UE, slicing and energy saving.
Proposal 3:	SON/MDT for MBS.
[bookmark: OLE_LINK5]Proposal 4:	Beam-level MRO.
Proposal 5:	Rel-18 leftovers, to be determined at the conclusion of Rel-18.

	RP-231594, Deutsche Telekom
	Objective 1: Leftovers
[bookmark: OLE_LINK4]▪ SON/MDT support for NTN & NW Slicing
▪ Beam-level MRO support

Objective 2: For new features of Rel-18
▪ NW Energy Saving (NES)
▪ MRO extensions: L1/L2 Triggered Mobility (LTM), CHO + MR-DC
[bookmark: OLE_LINK9]▪ Measurement support: Measuring of UP interruption time at the UE for other reconfiguration with sync Procedures

Objective 3: New UCs
[bookmark: OLE_LINK21][bookmark: OLE_LINK10]▪ Coverage and Capacity Optimization (CCO) 
▪ Mobility optimization: DAPS, CHO, MR-DC, inter-frequency

	RP-231788, Qualcomm
	Further MRO enhancements for
▪ MRO for Rel-17 topics : SCG (de)activation
[bookmark: OLE_LINK27]▪ MRO for Rel-18 topics : LTM, CHO with multiple CPA/CPC configuration, and Selective SCG Activation

[bookmark: OLE_LINK2]Further SON/MDT enhancement for 
[bookmark: OLE_LINK3]▪ NTN
▪ SDT (MO-SDT and MT-SDT)
▪ Redcap (considering limited memory of Redcap UEs)
▪ Aerial UEs
▪ MBS

	RP-231797, vivo
	Proposal 1: Support SON enhancement for LTM, including RLF reporting and Successful Handover Report.
Proposal 2: Support SON enhancement for CHO with CPAC, at least considering the following scenarios:
-CHO execution condition is fulfilled but CPAC execution condition is not fulfilled;
-CHO execution condition is not fulfilled but CPAC execution condition is fulfilled;
-The time between CHO execution condition being fulfilled and CPAC execution condition being fulfilled is long.
Proposal 3: Support SON enhancement for subsequent CPAC, including Successful PSCell Addition/Change Report.
Proposal 4: Support SON enhancement for NTN, including RLF report and Successful Handover Report.
Proposal 5: WID TU allocation: RAN2 0.5TU, RAN3 1.5 TU

	RP-231875, NEC
	SON/MDT functions have been specified and enhanced in every release from Rel-16.
There are still a lot of aspects to be enhanced for the following use cases:
IRAT HO voice fallback
Rel-16 leftover features (NR V2X,IAB, etc)
Rel-17 leftover features (MBS, NR sidelink Relay, SDT, NTN)
Rel-18 new features (LTM, Further enhancement on SL relay)
other purposes (considering power saving/ Predictive QoS input by 5GAA)
It is proposed to introduce corresponding SON/MDT enhancements in Rel-19.

	[bookmark: OLE_LINK13]RP-232034, Samsung
	Support the data collection for SON enhancements for LTM. [RAN3, RAN2]
• Specification of the UE reporting to enhance the mobility parameter tuning [RAN2]
• Specification of the inter-node information exchange, including possible 
enhancements to interfaces [RAN3]
Specify SON/MDT enhancements for [RAN3, RAN2]
• NTN
• Sidelink
Specify the leftovers of Rel-18 SON/MDT WI, if any. [RAN3, RAN2]

	RP-232058, CATT
	Proposal1: Support of MRO for mobility enhancement
Proposal2: More use cases are to be considered 
MRO and MDT enhancement for Broadcast/Multicast service
[bookmark: OLE_LINK23]SON/MDT enhancement for Sidelink Relay
SON enhancements for NTN
Others, e.g. NES, IAB, XR, …
Note use cases should be limited to avoid overload in Rel-19

	[bookmark: OLE_LINK15]RP-232080, NTT DOCOMO, INC.
	Rel-19 SON/MDT objectives
• SON for RAN slicing
» It is preferable for operator to know slice coverage hole (i.e. area where slice requested by UE is not supported)
» Introduce slice group info in SON framework (e.g. ANR reporting, RLF report)
• SON for NTN
» Introduce NTN specific CHO failure info in RLF report and successful handover report
» Introduce NTN specific RACH failure info in RA report
• SON for (mobile) IAB
» Introduce (mobile) IAB migration failure info in RLF report
• SON for LTM
» Introduce LTM specific failure information in RLF report

	RP-232123, Huawei
	1.  Support leftover issues in Rel-18 of NR SON /MDT regarding voice fallback redirection case and successful inter-system voice fallback case.
1. Support SON enhancements for LTM, including RLF report, SHR report, RA report and UHI, and UHI enhancement for subsequent CPAC.
1. Support SON enhancements for Rel-16 and Rel-17 IAB regarding the cases of IAB backhaul RLF, IAB inter-CU backhaul RLF recovery and load balance inter-CU partial migration.
1. Support SON enhancements for Sidelink V2X in the aspects of sidelink measurement and resource allocation.
1. Support SON enhancements for Sidelink relay regarding the sidelink relay link RLF case and near RLF case.


	[bookmark: OLE_LINK16]RP-232142, Lenovo
	The following use cases should be considered in Rel-19 SON/MDT enhancements WI with higher priority:
o MRO for LTM;
o MRO for selective activation of SCG;
o MRO for CHO with candidate SCGs;
o MRO for inter-gNB path switching in U2N relay;
o Rel-18 leftovers, e.g., MRO for NR-U in MR-DC scenarios, MRO for (NG)EN-DC CPAC.
[bookmark: OLE_LINK29]▪ The following use cases can be considered in Rel-19 SON/MDT enhancements WI if time allowed:
o MDT enhancements for NR MBS in idle/inactive;
o MRO for NTN CHO;
o SON for multi-SIMs;
o MDT for SDT.

	RP-232166, ZTE
	1. Data collection for SDT failure and configuration optimization should be supported in Rel-19 as part of SON optimization.  
1. Further SON optimization, such as CHO, CCO, and LB for network energy saving, can be normative in Rel-19.
1. SON/MDT optimization for NTN can be normative in Rel-19.  
1. NR multicast and broadcast services for MDT can be normative in Rel-19. 
1. SON optimization for RedCap UE can be normative in Rel-19.
1. SON optimization for L1/L2 mobility optimization can be normative in Rel-19.  
1. [bookmark: OLE_LINK39]UE assistance information verification can be normative in Rel-19.
Leftover issues in Rel-18 of NR SON /MDT can be normative in Rel-18. 

	RP-232215, CMCC
	• Support of data collection for SON features, including, MRO for L1/L2 Triggered Mobility, MRO
enhancement for CHO including target MCG and candidate SCGs for CPC CPA in NR-DC, MRO for NR-DC with
selective activation, and SCG Activation/Deactivation cell of groups
- Specification of the UE reporting necessary to enhance the mobility parameter tuning [RAN2]
- Specification of the inter-node information exchange, including possible enhancements to interfaces [RAN3]
• Support of SON/MDT enhancements for [RAN3, RAN2]:
- Network Slicing
- RedCap
- NTN
- MBS
- Sidelink Relay
• Support of the data collection mechanism(s) for AI/ML [RAN3, RAN2]:
[bookmark: OLE_LINK22]- SON/MDT enhancements based on the legacy framework
- RAN-initiated data collection
- New entity introduced for AI/ML
• Support of the leftovers in Rel-18 SON/MDT [RAN3, RAN2]
Note: Details of Rel-18 leftover are to be further refined before the Rel-19 SON/MDT WI starts

	[bookmark: OLE_LINK19]RP-232423, Ericsson
	Observation 1	Enhancements of SON/MDT will be needed to support optimization for mobility enhancements introduced in the Rel-18 WI “Further NR Mobility Enhancements” (NR_Mob_enh2).
Observation 2	User plane interruption time is specified (in Rel-17) to be measured by the UE only for DAPS HO.
Observation 3	Provisioning URLLC type of services requires fulfilling stringent QoS requirements.
Observation 4	Stringent QoS requirements of URLLC services need to be fulfilled by the NR RAN node and requires accurate observability.
Observation 5	The framework for the report of the UL PDCP average delay measurement is inherited from LTE and it might be enough for the traditional services like MBB, but not sufficient for URLLC and TCC observability.
Observation 6	Today, UE context retrieval is only supported over Xn, causing a need to setup a new UE context in case a UE re-establishes/resumes in a node with no Xn connection to the last serving node.

Based on the discussion in the previous sections we propose the following:
Proposal 1	Support SON/MDT enhancements for Rel-18 Further NR Mobility Enhancements (NR_Mob_enh2) such as LTM, conditional handover including SCG, etc.
Proposal 2	Consider Rel.18 leftovers related to RA-Report, such as inclusion of location information, SDT-related enhancements, MCG/SCG differentiation in the RA-Report.
Proposal 3	Introduce in the RA-Report support for coverage enhancements features specified in Rel.17/18.
Proposal 4	Enhance the layer-2 measurements to take into account the NR-U system characteristics.
Proposal 5	Consider Rel.18 leftovers related to NR-U, such as CU-awareness of UL LBT failures (RAN3), impact of UL/DL LBT failures in RLF/HOF/Successful HO (RAN2).
Proposal 6	Support measuring user plane interruption time at the UE for other reconfiguration with sync procedures e.g., normal Handover.
Proposal 7	Enhance the delay measurements provided by the UE to enable sufficient observability for the services with stringent QoS requirements.
Proposal 8	Support core network assisted UE context retrieval.



MRO enhancements 
All interested companies  propose to consider MRO enhancements for new mobility features as one of R19 SONMDT enhancements, where below candidates are proposed to consider for MRO:
· LTM [RAN3,RAN2] (13/13, Nokia/NEC/Samsung/Vivo/CATT/Huawei/Deutsche Telekom/Qualcomm/Lenovo/ NTT Docomo/CMCC/Ericsson/ZTE)
· CHO with candidate SCGs (i.e., selective SCG activation) [RAN3,RAN2] (8/13, Nokia/CATT/Deutsche Telekom/Qualcomm/Vivo/Lenovo/CMCC/Ericsson)
· Subsequent CPAC [RAN3,RAN2]:  (7/13, Nokia/Qualcomm/Vivo/CATT/Huawei/Lenovo/CMCC)
Based on majorities views, it is proposed to capture above objectives for REL-19 MRO enhancements. Since MRO is normally lead by RAN3 and RAN2 as supportive group to study necessary UE reports to assist this feature. Then it is proposed to take below objective for further discussion:
Objective 1: 
MRO enhancement for R18 mobility mechanisms, Lower layer triggered mobility (LTM), CHO with candidate SCGs, subsequent CPAC [RAN3, RAN2]:
- Specification of the inter-node information exchange, including possible enhancements to interfaces[RAN3];
- Identify and specify necessary UE reporting to enhance the mobility parameter tuning [RAN2]

SONMDT for new features 
In addition to MRO, several Rel-17/Rel-18 features got supportive and need also need consider whether to be enhanced with SON and MDT. Below table summarized the proposed features and supportive companies. 
	Feature to be considered
	Supportive companies

	NTN(10/13)
	Deutsche Telekom/NEC/Samsung/Qualcomm/Vivo/CMCC/ZTE/CATT/NTT Docomo/Lenovo

	MBS (7/13)
	Nokia/NEC/CATT/Qualcomm/CMCC/ZTE/Lenovo

	Sidelink (5/13)
	Samsung/CATT/CMCC/NEC/Huawei

	IAB (5/13)
	NEC/NTT Docomo/Lenovo/CATT/Huawei

	SDT (4/13)
	Qualcomm/ZTE /NEC/Lenovo

	NW energy saving (5/13)
	Deutsche Telekom/NEC/CATT/ZTE/Nokia

	NW slicing (4/13)
	Deutsche Telekom/NTTDocomo/CMCC/Nokia  

	RedCap (3/13)
	Qualcomm/CMCC/ZTE



It can be observed that there is majorities to support intra NTN mobility and MBS. Also NW slicing related SON/MDT enhancements are supported by three operators. Therefore it is proposed to discuss below draft objective: 
Potential Objective 2: 
Only SON/MDT enhancements for intra NTN mobility , Network slicing and NW energy saving are for further consideration. For next meeting, details of these aspects (e.g., spec changes) should be provided by companies for further discussion. Other new features listed above are ruled out…
For NW energy saving, we should avoid duplication with AI NGRAN.
For this objectives, the involved WGs are still RAN2 and RAN3, and SA3/5 maybe consulted if necessary.  
R18 leftovers
 Majorities companies ( 7/13, CMCC/Nokia/Deutsche Telekom/Samsung/ZTE/Lenovo/Ericsson) propose to consider R18 leftovers, which is straightforward to continue unfinished works in next release.  There are some potential aspects on leftover issues of R18:
a) MRO for voice fallback redirection case and successful inter-system voice fallback case (1)
b) [bookmark: OLE_LINK36]MRO for NR-U in MR-DC scenarios, MRO for (NG)EN-DC CPAC (1)
c) MRO for MR-DC SCG failure, including the (NG)EN-DC and NR-DC scenarios (1)
d) [bookmark: OLE_LINK30]For CHO/DAPS, SON related Data forwarding enhancements on HO to wrong cell (1)
Since R18 is still on-going, it may be too early to decide which parts needs to be consider in R19, Rapporteur would suggest to agree that R18 leftover as one of the objectives, while the details can be ffs, which wait for further RAN2/3 progress.
Objective 3：
R18 leftovers, ffs details, which can be decided based on further progress in RAN2/3 [RAN3, RAN2]
Others
Below are proposals that has less interests, e.g., proposals from single or two companies. Consider the level of support, it is proposed to be discussed if time allows.  But companies of interests can still propose to discuss if there are valid justifications.
Postponed until next release (R20)
	Topics
	Supportive companies

	UP interruption time for different HO types
	Deutsche Telekom/Ericsson

	SON-MDT for UAV
	Qualcomm

	SON/MDT for XR
	CATT

	SON for multi-SIM
	Lenovo

	Cross feature SON enhancements for MPE, multi-panel UE, slicing and energy saving
	Nokia

	Mobility optimization (CHO/DAPS, MR-DC, inter-frequency)
	Deutsche Telekom

	UAI verification
	ZTE

	AI/ML based MDT
	CMCC

	RA report enhancements for CE
	Ericsson

	L2 measurement for delay measurement and NR-U
	Ericsson

	co-relation mechanism for inter-RAT SHR and intra-RAT SHR
	NEC

	Preditive QoS input by 5GAA
	NEC

	Coverage and Capacity Optimization 
	Deutsche Telekom/ZTE

	CN assisted UE context retrieval
	Ericsson


Summary
We achieve consensus on the following aspects:
For further scoping activity, we will only focus on:

Objective 1: 
MRO enhancement for R18 mobility mechanisms, Lower layer triggered mobility (LTM), CHO with candidate SCGs, subsequent CPAC [RAN3, RAN2]:
- Specification of the inter-node information exchange, including possible enhancements to interfaces[RAN3];
- Identify and specify necessary UE reporting to enhance the mobility parameter tuning [RAN2]
Potential Objective 2: 
Only SON/MDT enhancements for intra NTN mobility , Network slicing and NW energy saving are for further consideration. For next meeting, details of these aspects (e.g., spec changes, assessment of workload) should be provided by companies for further discussion. Other new features are ruled out…
For NW energy saving, we should avoid duplication with AI for NG-RAN.
Objective 3： 
R18 leftovers, FFS details, which can be decided based on further progress in RAN2/3 [RAN3, RAN2]
[bookmark: _GoBack]
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