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1	Introduction	
A Release 17 work item entitled “Enhancement of data collection for SON/MDT in NR and EN-DC” was approved in RAN#86 and was updated at RAN#88, which can be found in RP-201281 [1]. 
The workplan is updated to summarize the status of each feature, capture the agreements and provide the way forward from rapporteur point of view.
2 Background
2.1 Scope and objectives
The objective of this work item is to specify data collection enhancement in NR for SON/MDT purpose. The specific objectives of this work are:

· Support of data collection for SON features, including CCO, inter-system inter-RAT energy saving, inter-system load balancing, 2-step RACH optimization, mobility enhancement optimization, and leftovers of Rel-16 SON/MDT WI (PCI selection, energy efficiency (OAM requirements), Successful Handovers Reports, UE history information in EN-DC, load balancing enhancement, MRO for SN change failure, RACH Optimisation enhancements) [RAN3, RAN2] 
· Specification of the UE reporting necessary to enhance the network configuration [RAN2]. 
· Specification of the inter-node information exchange, including possible enhancements to S1/NG, X2/Xn, and F1/E1 interfaces [RAN3]

· Support of data collection for MDT features for identified use cases, including 2-step RACH optimization and leftovers of Rel-16 SON/MDT WI (MDT enhancements and MDT for MR-DC) [RAN2, RAN3, RAN4]
· Enhancement of logged and immediate MDT (including coexistence with IDC) [RAN2, RAN3]
· Enhancement of reporting e.g. RLF and accessibility measurements, Successful Handover reporting [RAN2, RAN3].
· Specification of MDT for MR-DC [RAN2, RAN3, RAN4]

· Specification of L2 measurements, if needed [RAN2, RAN3]

Depending on the progress of the work, the following objective may be discussed in the later part of the WI:
1. NR-U related SON/MDT optimization which aims to reuse e.g. the existing NR-U measurements [RAN3, RAN2]
If needed, co-operate with RAN1, SA2, SA5, CT4. SA5 changes on the MDT/trace configuration will be taken into account.


[bookmark: OLE_LINK1][bookmark: OLE_LINK2]2.2 	Time budget
RAN3 and RAN2/RAN4 are the primary and secondary responsible groups of the WI respectively. The time budget that was approved at RAN#89 meeting in [2] was shown as below, 
Table 1: Time budget allocation
	Date
	2020 Q4
	December 2020
	2021 Q1
	March 2021

	Meeting
	R3#110
	R2#112
	RAN#90
	R3#111
	R2#113
	R4#98
	RAN#91

	TUs
	3
	1
	
	2
	1
	0.25
	



	Date
	2021 Q2
	June 2021
	2021 Q3
	September 2021

	Meeting
	R3#112
	R2#113b
	R2#114
	RAN#92
	R3#113
	R2#115
	RAN#93

	TUs
	2
	1
	0.5
	
	2
	1
	



	Date
	2021 Q4
	December 2021
	2022 Q1
	March 2022

	Meeting
	R3#113b
	R2#115b
	R3#114
	R2#116
	RAN#94
	R3#115
	R2#116b
	R2#117
	RAN#95

	TUs
	2
	1
	1
	1
	
	1
	0.5
	0.5
	



Note: upcoming RAN plenary may make adjustments to the whole Rel-17 time frame, hence the time plan for this WI might be subject to such adjustments

2.3 Work split among WGs
It will follow the similar work split among the WGs as we did in Rel-16 SON/MDT for NR.
· RAN3: The first responsible working group of the WI and take the lead of specification enhancement of SON features and MDT for network signalling 
· RAN2: Take the lead of specification of enhancement of MDT, L2 measurements, and specific L2/L3 changes needed to fulfil new SON functionalities
· RAN4: Responsible for performance requirement for UE supporting MDT in RRC_IDLE and RRC_INACTIVE mode, if identified
All WGs will then have to involve the other WGs on some aspects when needed, e.g., 
· RAN3 will also have to involve RAN2 on the exchange of information over the Uu interface  
· RAN2 will have to trigger RAN3 on network aspects for MDT
· RAN2 will involve RAN4 as early as possible  on the conclusions of MDT for UE in RRC_IDLE and RRC_INACTIVE 

3 Work plan
3.1 Status of the features to be developed by RAN3
	SON Features
	Specific Tasks

	>Rel16 Leftovers
	PCI selection:
· Feature studied during the Rel-16 RAN-centric DCU SI. 
Status：
· RAN3 work almost finished, wait for the feedback from SA5 on whether OAM sends the reassigned new PCI to DU or to CU
· RAN3 agreement on Rel-17 work:
For centralized PCI assignment, in non-split gNB architecture, the OAM assigns a single PCI for each NR cell in the gNB, and the gNB selects this value as the PCI of the NR cell.
For distributed PCI assignment, in non-split gNB architecture, the OAM assigns a list of PCIs for each NR cell in the gNB. To resolve PCI conflict the gNB may select a PCI value from the list of PCIs.
For distributed PCI assignment, in split architecture case, PCI conflict detection and reassignment are located at gNB-CU. It is FFS whether the list of available PCIs is configured in CU or DU.
For centralized PCI assignment in split architecture, CU detects PCI conflict and indicates to OAM directly. OAM reassigns a new PCI.
For distributed PCI assignment in split architecture, OAM configures a PCI list for each NR cell to the CU. CU detects PCI conflict and re selects a new PCI for the cell subject to PCI conflict. CU signals the new PCI to the DU by existing F1AP signaling without further enhancement.

	
	Energy efficiency (OAM requirements):
· Feature studied during the Rel-16 RAN-centric DCU SI. 
Status：
· The task is finished
· RAN3 agreement on Rel-17 work:
In split gNB architecture Energy Efficiency measurements are calculated based on RLC SDU Data Volume measurements; non-split architecture is FFS.
Measurement of EE at gNB level is sufficient and no further enhancements to the standard is needed to achieve per gNB EE measurements
Close discussions on Energy Efficiency in the Enhancement of Data Collection for SON/MDT in this release and to LS back to SA5 the decisions taken by RAN3

	
	Successful Handovers Reports:
· Feature studied during the Rel-16 RAN-centric DCU SI. Initial discussion are also carried out in Rel-16 SON/MDT WI.
Status：
· Send out LS of  RAN3 views on the content of successful report from UE
· Agreement on the Xn and F1 signalling
· Not much open issues from RAN3 point of view.
· RAN3 agreement on Rel-17 work:
Define “Successful HO Report” as RRC container in XnAP
Xn Signaling to transmit Successful HO Report from the target to the source: ACCESS AND MOBILITY INDICATION message
NG Signaling to transmit Successful HO Report from the target to the source: UPLINK RAN CONFIGURATION TRANSFER and DOWNLINK RAN CONFIGURATION TRANSFER
F1 Signaling to transmit Successful Report from CU to DU: ACCESS AND MOBILITY INDICATION
We do not consider new successful handover scenarios: too early success handover, too late success handover and success handover to wrong cell in this release
“Successful HO Report” is defined as a list
RAN3 considers a UE Identifier (e.g. AP ID) for SHR in F1AP beneficial if there is no RAN2/RRC UE identifier inside the SHR; RAN3 needs to wait RAN2 progress before final decision.

	
	UE history information in EN-DC
Status：
· Which node collects the SN UHI is the main divergence point
· RAN3 agreement on Rel-17 work:
Enhancement of UE History Information for Secondary Node applies to all MR-DC scenario
UE history information of secondary node includes: PSCell list, time UE stayed in the cell
It is beneficial if the MR-DC based UHI and the legacy UHI are correlated when received. Whether this is feasible and the details of the solution are FFS
UE History Information (UHI) of SN does not include HO Cause 
Wait for RAN2 agreements before discussing UE History Information from UE
Enhancement of UE History Information for Secondary Node does not apply to LTE DC scenarios
Include SN UHI in the SN addition and change messages (modification FFS); information flow in both directions is not precluded at this stage
MN and SN UHI shall be included in inter-MN handover message i.e. Handover Request message. It is FFS whether MN UHI and SN UHI will be separated IEs or a list of MN UHI containing a list of SN UHI.

	
	Load balancing enhancement
Status：
· Agree on the clarification of TNL capacity Indicator
· Agree on PRB usage per-slice, the number of allocated PRBs is reported per slice
· Other new metrics are not converged and needs more discussion
· RAN3 agreement on Rel-17 work:
Clarify the definition of TNL capacity Indicator IE.
The received TNL Capacity Indicator IE represents the lowest TNL capacity available for the cell
RAN3 acknowledges usefulness of load reporting from the MN to the SN. 
Load information from the MN to the SN is enabled. 
-	If decided to be enabled starting from Rel.16, a CR proposed as part of CB # 101 in R3-207110 is agreed (and R3-205960 is noted);
-	If decided to be enabled starting from Rel.17, a TP proposed in R3-205960 is endorsed (and the CR in R3-207110 is noted).

PRB related load metric will be enabled to be reported per slice on F1 and Xn; FFS on details.
The number of allocated (utilized % with respect to cell capacity) PRBs is reported per slice (FFS whether to split into GBR and nGBR)
The currently reported UL information convers “both normal UL and SUL”
TNL Load information is the minimum available TNL capacity between NG and F1

	
	MRO for SN change failure
Status：
· Agree on the MRO issues related to PScell change failure
· Further discussion on signalling over network interface
· RAN3 agreements on Rel-17 work:
In case of a PSCell change failure, when the MN is responsible for SCG mobility, the MN corrects own configuration (no new signaling towards the SN is needed).
In case of a PSCell change failure, when the SN is responsible for SCG mobility, the MN forwards the SCGFailureInformation to the SN initiating the last PSCell change (or the last serving SN, in case of too late SN change).
In case of an SCG failure that is a result of an SN-initiated PSCell change, the SN initiating the last PSCell change (or the last serving SN, in case of too late SN change) is responsible to derive the needed correction for its SCG mobility configuration.

The definitions of SCG MRO failure events formulated in the TR 37.816 will be used, but it is FFS:
- if they shall apply to inter-SN change only or also to intra-SN PSCell change;
- If MN’s action is needed to declare SCG MRO failure event;
To support pre-Rel-17 UE, in case of SCG failure, the MN shall be able to identify if the last PSCell change was initiated by itself or an SN, and which SN it was. Further enhancements may be based on enhanced SCG failure information provided from the UE.
“PSCell change” shall be mentioned in the definitions
WA: No need to transmit Time threshold (i.e. the Tstore_UE_cntxt) over network interface.
Prioritize NR-NR DC only
MRO issues for PSCell change failure are defined as below:
-	Too late PSCell change: an SCG failure occurs after the UE has stayed for a long period of time in the PSCell; a suitable different PSCell is found based on the measurements reported from the UE.
-	Too early PSCell change: an SCG failure occurs shortly after a successful PSCell change from a source PSCell to a target PSCell or a PSCell change failure occurs during the PSCell change procedure; source PSCell is still the suitable PSCell based on the measurements reported from the UE.
-	Triggering PSCell change to wrong PSCell: an SCG failure occurs shortly after a successful PSCell change from a source PSCell to a target PSCell or a PSCell change failure occurs during the PSCell change procedure; a suitable PSCell different with source PSCell or target PSCell is found based on the measurements reported from the UE.
MN performs initial analysis to identify the node that caused the failure. The node that caused the failure performs root cause analysis.
Define new message from MN to the initiating SN to forward SCGfailureinformation.
Additional information related to SCG failure reported from UE may be beneficial; details FFS.

	
	RACH Optimisation enhancements:
Status：
· Calrify E-UTRA/NR PRACH coordiantion is not in the scope of SON, to be continued in TEI-17
· Some progress about PRACH configuration conflict detection, further dicussion on whether the request from DU to CU is needed
· RAN3 agreements on Rel-17 work:
Not included Root Sequence Index BFR for PRACH Optimization in Rel-16. Due to lack of time in Rel-16 whether to introduce Root Sequence Index BFR is proposed to be discussed in Rel-17.
PRACH conflict detection in CU-DU split case is postponed to rel-17
X2AP signalling of PRACH configurations of neighbour cells is postponed to Rel-17
Support of inter-en-gNB RACH coordination in Rel-17 is beneficial, feasibility to be further evaluated in light of the NG-RAN solution to be defined.
Include neighbor PRACH Configuration in GNB-CU CONFIGURATION UPDATE, GNB-DU CONFIGURATION UPDATE ACKNOWLEDGE messages
FFS whether to include neighbor PRACH Configuration in F1 SETUP RESPONSE message
DU resolves PRACH configuration conflicts locally 
Send a high number of Neighbour PRACH Configurations from CU to DU. Maximum value is FFS. The request from DU to CU is FFS.

	>Rel17 New SON Features
	CCO:
· Agree on basic Xn signalling
· Slow progress pon F1 interface
· RAN3 agreements on Rel-17 work:
E-UTRAN CCO function should be considered as baseline for NG-RAN CCO solution for dynamic coverage changes with an index-based solution for coverage switching among deployment options
In NG-RAN scenario, a NG-RAN node may send to a neighbor NG-RAN node a coverage modification list which includes deployment related information concerning the serving cells. 
Exchange at least NG-RAN CGI, Cell Coverage State, Cell Deployment Status Indicator, Cell Replacing Info in NG-RAN NODE CONFIGURATION UPDATE message over Xn for coverage modification
DU signals to CU coverage related configuration information. Whether to include SSB beam information (on top of cell info) is FFS.
CSI-RS based beam coverage tuning is an optimization and is not covered as part of NR CCO for Rel-17
- The CCO signaling over Xn supports SSB beam coverage optimizations. 
- EN-DC CCO Support over X2 should be deprioritized w.r.t CCO support in NR SA scenarios

	
	Inter-system inter-RAT energy saving:
· Good progress and RAN3 work almost finished, including stage 2 and stage 3 CRs. Left stage 3 details on minimum activation time.
· RAN3 agreements on Rel-17 work:
A cell state indication, triggered at change of cell status, should be sent from the NG-RAN node to the eNB to indicate the status of the concerned cell for energy saving purpose.
A cell activation request should be sent from eNB to NG-RAN node to request a previously switched-off cell/s to be re-activated. 
A cell activation response should be sent from NG-RAN node to eNB to indicate that one or more cell(s) previously switched-off has (have) been activated.
Enhance Inter-System SON Information message on S1AP and NGAP to support inter-system Energy Savings.
Inter-system SON Information Request/Rely IEs are carried at the top-level Inter-system SON Information IE and Cell State Indication IE is carried in the sub-level IE Inter-system SON Information Report for NG and S1 signalling.
An Activation ID should be included in cell activation request and reply messages.
A list of cells that the eNB wants to activate should be added in the cell activation request IE.
Activated cell list should be added in cell activation reply IE as a response to the cell activation request.
Minimum activation time to reduce ping-pong is beneficial; details (e.g. stage-2 or stage-3 are to be discussed).
No need to specify that re-activated NR cell shall prevent new user from camping or accessing services during the minimum activation period to avoid ping-pong switching on/off.

	
	Inter-system load balancing
· Agrees on the procedure to use
· Agree to intorduce CAC, other metrics are still under discussion.
· RAN3 agreements on Rel-17 work:

Introduce Inter System Load Balancing mechanisms on the basis of the solution available in E-UTRAN
Introduce Inter System Load Balancing by means of mechanisms that resemble or reuse the SON Configuration Transfer IE for the purpose of configuring load balancing metrics and reporting load balancing measurements 
Use S1: eNB CONFIGURATION TRANSFER, S1: MME CONFIGURATION TRANSFER, NG: UL RAN CONFIGURATION TRANSFER and  NG: DL RAN CONFIGURATION TRANSFER for the transfer of inter system load balancing via means of mechanisms that resemble or reuse the SON Configuration Transfer IEs. It is FFS whether further details on the signalling part need to be introduced.
Adopt signalling of the Composite Available Capacity (Cell Capacity Class value and Capacity Value) for inter system MLB. Adoption of further MLB metrics is FFS. 
Event Based Reporting and Periodic Reporting (only in case specific conditions are met), are agreed to be supported for inter system MLB. The mechanism should avoid excessive signaling. 
Introduce a new mechanism for Inter System Status Request/Response/Update over NG: UL RAN CONFIGURATION TRANSFER and  NG: DL RAN CONFIGURATION TRANSFER, via modification of the Inter-System SON Information IE
Introduce a new mechanism for Inter System Status Request/Response/Update over S1: UL RAN CONFIGURATION TRANSFER and  S1: DL RAN CONFIGURATION TRANSFER, via reuse of the Inter-System SON Configuration Transfer IE
Support periodic inter system load reporting with periodicity not lower than 1000ms and threshold-based load reporting, subject to confirmation from CT
We do not support per slice load information for inter system load balancing in the current release 
Support an explicitly signaled threshold configuration for inter system load information reporting; details are FFS
Agree to CAC encoding as defined in LTE, e.g. in TS36.413, as a starting point. Whether CAC is encoded according to the sender’s rules is FFS
Whether to support the Number of active UEs for inter system load balancing is FFS
Signaling of load information as part of HO messages is not supported in Rel17
By signaling of the CAC for inter system load balancing, the specifications can achieve description of a working solution

	
	2-step RACH optimization
· Good progress on the UE RACH report and 2-step PRACH configuration between neighbors and CU-DU
· Send out LS of RAN3 views on the content of 2-step RACH from UE and received the LS from RAN2
· RAN3 agreements on Rel-17 work:
PRACH parameters coordination for 2-step RA should be supported.
WA: reuse the existing NR PRACH Configuration structure for PRACH coordination for 2-step RA.
Not to exchange PUSCH configuration between neighbors.
To reuse the existing structure “9.3.1.139 NR PRACH Configuration” defined in TS 38.473 to carry the PRACH configuration for 2-step RA.
Not to add two choice extensions L571 and L1151 b into the choice field FreqDomainLength IE.It could be discussed in a separate topic.
Update the semantic description on NR PRACH Configuration List IE to cover the PRACH for 2-step RA.

	
	Mobility enhancement optimization:
· Send out LS of RAN3 preliminary views on the content of UE reporting for CHO and DAPS optimisation
· Further discussion on the scenarios and solutions, coordination with RAN2
· RAN3 agreements on Rel-17 work:
SON Enhancements for CHO (i.e MRO for CHO) will be supported.
SON Enhancements for DAPS handover will be supported.
Postpone SON Enhancements for CPC with waiting for the progress of R17 CPC enhancements and SON enhancements for CHO. It is FFS whether SON enhancements for conditional PSCell change should be supported.
Study resource optimization for CHO, based on contributions
Decide if the problem of data forwarding in case of a HO to wrong cell is part of the SON WI (SON for Mobility Enhancements) or is to be treated as TEI-17. 

· CHO optimsation
FFS whether CHO specific failure types are needed. The existing definitions of too late handover /too early handover/ handover to wrong cell are the starting point for further study. 
From RAN3 point of view, in order to support MRO for CHO, more information is needed from UE. (FFS on the details).
Study the contents of the RLF INDICATION or HANDOVER REPORT message to support MRO enhancements for CHO. In order to progress in this area it is necessary to converge on the CHO failure case definition.
CHO recovery procedure is considered in the definition of failure types and/or failure types detection.
At least the following CHO failure scenarios need to be considered: Too Late CHO Execution, Too early CHO Execution, and CHO to Wrong Cell.  FFS on how CHO recovery applies to legacy HOs. FFS on other failure scenarios.
UE reports the time elapsed since CHO execution until connection failure to network (LS to RAN2).
the source node needs to know the candidate cell list and CHO execution condition(s). It is FFS on how the source node knows these information
if UE has experienced failure twice, UE reports information related with the two failures (LS to RAN2 for confirmation).
Cover CHO failure scenarios; whether to define CHO specific failure types or reuse the existing failure types with some necessary update is FFS.
For too late CHO, case 1, 2 and 3 will be considered, and case 4 and 6 will not be considered. FFS on case 5.
For too early CHO, case 1 and 2 will be considered. FFS on case 3 and 4.
For CHO to wrong cell, case 1-5 will be considered.
Resource optimization for CHO is deprioritized.
Data forwarding enhancements for CHO is deprioritized.
· DAPS optimisation
Reporting of failure information of the source link from UE may be needed for DAPS handover (FFS: Need further discussion).
From RAN3 point of view, in order to support SON enhancements for DAPS handover, more information is needed from UE. (FFS on the details).
Study the contents of the RLF INDICATION or HANDOVER REPORT message for the failure scenarios in DAPS HO. In order to progress in this area it is necessary to converge on the DAPS failure case definition.
Try to capture DAPS handover failure cases as part of current definitions of handover failure types first. If not feasible, define a set of specific DAPS handover failure types.
Consider DAPS handover failure cases 1, 2, 4, 5, 6, and 7 for further study. It is FFS on case 3 and case 8.
UE reports DAPS HO Failure Indication to Network (LS to RAN2).
Use cases for MRO of DAPS handover:
-	It is FFS whether case 3 and case 8 should be deprioritized
-	It is FFS whether case 9 and case 10, case 11 (successful DAPS HO without RLF@source) should be considered

	
	NR-U related SON/MDT optimization:
· Down prioritised

	MDT Features
	Specific Tasks

	
	MDT enhancement:
· Progress on network aspects of IDC issues
· RAN3 agreements on Rel-17 work:
Beam related UE configurations (including rs type, number of beam to average, the absolute threshold for the consolidation of measurement results) are out of RAN3 scope
RAN3 confirms the MDT coexistence with IDC issue for split architecture need to be solved. Solution is FFS.
· Solutions for the agreement “management based MDT should not overwrite signalling based MDT” will be treated in TEI16. Dedicated agenda has been allocated 
RAN3 confirms the MDT coexistence with IDC issue for split architecture need to be solved. Solution is FFS.
RAN3 ‘s understanding is TCE can choose to filter/process RAN side measurements when UE suffer due to e.g. IDC.
Introduce IDC related IE for E1AP in BEARER CONTEXT SETUP and BEARER CONTEXT MODIFICATION procedure.
Introduce IDC related IE for F1AP in UE CONTEXT SETUP and UE CONTEXT MODIFICATION procedure.

	
	MDT for MR-DC
· RAN3 agreements on Rel-17 work:
MDT enhancement in MR-DC in rel-17 should consider the following scenarios:
-	EN-DC (Rel-16 leftovers)
-	NGEN-DC
-	NE-DC
-	NR-DC

Immediate MDT:
For management based immediate MDT in NR-DC, OAM provides the MDT configuration to MN and SN independently.
For MDT in NGEN-DC and NE-DC, the SN receiving the management based immediate MDT and the signalling based immediate MDT in EN-DC is taken as baseline.
M1/M2/M8/M9 can be supported by immediate MDT without further coordination between MN and SN in all MR-DC cases. 
Support of M4-M7 are pending RAN2 progress.
to add Management Based MDT PLMN List IE in S-NODE ADDITION REQUEST message. It could be discussed in phase 2 on the IE details and whether/how to add editor's note.
to add Cell Traffic Trace procedure in Xn AP.


Logged MDT:
Whether log MDT can be configured either from MN or SN is pending to RAN2 progress.
Issue 4, MDT data Anonymization in MR-DC, propose to agree on:
The MDT anonymization process in EN-DC can be applied to all MR-DC use cases.



3.2 Way forward
In light of the current progress of each task, at RAN3#111e meeting, it is proposed to focus and spend more online time on the following topics:
· UE history information in EN-DC
· Load balancing enhancement
· MRO for SN change failure
· RACH Optimisation enhancements
· CCO
· Inter-system load balancing
· 2-Step RACH Optimisation
· Mobility enhancement optimization (CHO and DAPS are new features for NR, more technical discussions are needed)

Considering we have made good progress on some topics, e.g., PCI, successful HO, inter-system EE, 2-step RACH, we could consider tackling the de-prioritized NR-U feature as “best effort”.

Proposal 1: It is proposed to endorse the proposed Work Plan.
4	Summary
Proposal 1: It is proposed to endorse the proposed Work Plan.
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