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Introduction
A New WID[1] on enhancement of data collection for SON/MDT in NR for R17 was approved in RAN#88 meeting. One of the most important objectives is to support data collection for SON features.
R17 SON features include many use cases, some are new topics for SON and some are leftover from R16. 
	· 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]


Since most SON features are requested by RAN3 and have essential RAN3 requirement, in this contribution, we would like to analyze the RAN2 scope of each use case.
Discussion
[bookmark: OLE_LINK11][bookmark: OLE_LINK10]Scope classification
In current revised WID, there lists many use cases of SON features, some only impact RAN3 which need inter-node information exchange, including possible enhancements to S1/NG, X2/Xn, and F1/E1 interfaces; and others may also have RAN2 impacts which need necessary UE reporting.
In our opinion, the use cases only aim at RAN3 includes:
· inter-system inter-RAT energy saving
· inter-system load balancing
· energy efficiency (OAM requirements)
· PCI selection
· load balancing enhancement
· CCO
Other use cases may also have RAN2 impacts and needs to be further discussed in RAN2.
Consideration on individual RAN2 topics
The use cases which may have RAN2 impacts are listed as below, more detailed analysis are needed for them to identity the RAN2 work of R17 SON features.
2-step RACH optimization
2-step RACH optimization is an R16 work item which is already finished in RAN#88. The WI is about to simplify the RACH steps in Uu interface. For RAN2, only RRC and MAC are impacted and the stage 3 changes are included in specification of TS38.321 and TS 38.331. For RAN3, there is no discussion and no changes about it.
[bookmark: OLE_LINK3][bookmark: OLE_LINK6]For SON feature to introduce the 2-step RACH optimization, the most important thing is to distinguish the RACH types between the 2-step and the 4-step RACH configurations. The optimization could be performed based on current 4-step RLF Report/CEF Report/RACH Report. It is better to analyze which detailed parameters should be recorded and reported specific for 2-step RACH to the network. The possible reported content may include RACH type, the fallback time or the RACH resources for 2-step RACH. The parameters send from UE may be used by the network for:
· Adjust the 2/4-step RACH proportion, which may even include to open/close the 2/4-step RACH for some specific cases;
· Enhance the values of 2/4-step RACH configured parameters;
Proposal 1: For 2-step RACH optimization, the RACH type/2-step RACH specific resources/fallback from 2-step RACH to 4-step RACH impact can be considered in RLF /CEF /RACH Report.

[bookmark: OLE_LINK4][bookmark: OLE_LINK5]Mobility enhancement optimization
Mobility enhancement optimization is an R16 work item which is already finished in RAN#88. It generally includes two parts: DAPS and CHO/CPC.
· The UE will connect to both the target cell and the source cell. Only after the UE successfully access the target cell, the connection with the source cell could be released. If RLF occurs immediately in the target cell after UE HO or UE HO procedure is failed, and the RRC connection with the source cell has not been released yet, a fallback mechanism could be used. The UE will send the FailureInformation message to the source cell with a failure type of “daps-failure”, and then the RRC connection will be maintained for a while. Therefore DAPS is beneficial to reduce the delay of the handover procedure, and to give a chance for the UE to fallback to the source cell to maintain the RRC connection. 
· CHO/CPC is used to pre-configure a set of HO configurations to the UE side, each one is linked to a specific target cell. If the CHO triggered condition is fulfilled, the UE will directly perform RACH access to the corresponding target cell. CHO mechanism is beneficial for HO robustness, but the redundant signaling in S1/NG, X2/Xn may be increased by preparing more pre-configured target cells.
For SON feature to introduce the mobility enhancement optimization, the most important thing is to distinguish the different HO scenarios in our opinion. In R16 the DAPS and the CHO/CPC cannot be configured simultaneously, so for network side how to make the improvement for mobility enhancement could be separately discussed for DAPS and for CHO/CPC.
In R16, UE could only record one entry for RLF/HOF in one RAT. If another RLF/HOF occurs, the UE will clear the variable content and record the new one. For complex scenario such as DAPS/CHO/CPC, the relationship between each failure may be useful for network to judge the node and configured parameters needs to be improved:
· [bookmark: OLE_LINK1][bookmark: OLE_LINK2]For DAPS feature, the following scenarios may happen:
· DAPS HO failure with/without fallback to source
· DAPS HO successful with target RLF, and then fallback to source 
· Fallback successful
· Fallback failure
· For CHO/CPC feature, the following scenarios may happen:
· HO/CHO failure, and 2nd CHO successful/failure 
· PSCell change/CPC failure, and 2nd CPC successful/failure
· MCG RLF and CHO successful/failure
· SCG RLF and CPC successful/failure
The mobility enhancement introduced specific measurement event A3/A5. Besides the relationship of scenarios, how to configure the parameters for such events could also be considered based on enhanced UE reporting.
Proposal 2: For Mobility enhancement optimization, more than one RLF report entries could be considered to reflect the relationship of different scenarios, e.g. HO/CHO & fallbacked source cell & re-establishment cell.
Since CPC is the conditional change for PSCell, before we discuss the optimization, whether the SN related information reporting could be introduced for MRO should be discussed first. And then based on the SN information report, the optimization for CPC could be considered.
Proposal 3: For Mobility enhancement optimization, the conditional PSCell change relevant records can be considered in RLF report.

Successful Handovers Reports
In R16, the intention of successful handover report is agreed in RAN3 and an LS is sent to RAN2 for corresponding Uu interface enhancement. But RAN2 decides that the successful HO Report is not supported in R16 and could be further discussed in future release e.g. Release17.
Before R17, we mostly focus on reporting failure scenario which could help to optimize the configured parameters to improve the coverage, but this scenario request by RAN3 is for successful scenario. Reporting the parameters of successful HO may lead to more UE memory consumption and additional UE action, therefore whether to support this mechanism should be discussed in RAN2 firstly.
We see the Successful HO report may assist the network to detect the “critical too-late HO”. But for other “critical” state such as “critical too-early HO” or “critical HO to wrong cell” may also exists. Therefore if RAN2 decided to consider this issue, it is better to discuss whether to enhance all of the 3 MRO scenarios.
Proposal 4: If RAN2 decided to consider Successful Handovers Reports, the following three scenarios could all be considered:
· critical too-late HO
· critical too-early HO
· critical HO to wrong cell

UE history information in EN-DC
UE history could be recorded by RAN or recorded by UE for UE path prediction. Whether RAN could record the UE history of SN node is in RAN3 scope. Since UE history information is beneficial for UE mobility decision at network side, we think PSCell relevant records should be collected in UE history information.
Proposal 5: PSCell relevant records can be collected in UE history information.

MRO for SN change failure
SN change failure is to indicate the network about the failure occurred in SN node via SCG failure information message. Then the network could ask the UE to establish another connection with a new PSCell quickly based on the measurement result included in the message. But the failure cause may not be deduced based on existing content in the message, and subsequent optimization cannot be performed. 
For SON purpose only the location information is introduced in SN change failure message in R16, which includes common location, WLAN/BT location and sensor location. Whether other parameters could also be reported and used for SN change optimization needs to be discussed in R17. The scope for this topic may include the scenarios as below:
· PSCell change failure;
· SCG RLF;
· SN addition failure.
[bookmark: OLE_LINK12][bookmark: OLE_LINK9]The RACH related information and the Source cell information could be considered for the reported content. In standalone scenario, the RACH failure/successful related information could be included in CEF report and RLF report. But for MR-DC scenario, there is no RACH related information about SN. Therefore to optimization the RACH configuration of SN, it is necessary to report the RACH related information of SN. If the RACH report of SN is not urgent, the RACH failure record about the SN could be considered first, which may include the similar parameters of RACH failure information in RLF/CEF report. For source cell information, similar to RLF report, previousPSCellId, failedPSCellId, timeConnFailure, connectionFailureType could be introduced. After the MN node receives the message, it could be used to optimize the configuration parameters in MN if it is MN triggers the SN change, or further forward it to the SN node if it is SN triggers the SN change.
Proposal 6: RACH related records and the Source cell information for SN change failure can be considered in SN failure information.

RACH Optimization enhancements
In RAN3 scope the RACH optimization involve the RACH parameters interactive between network nodes in original, and the power coordination could be performed. But in RAN2, RACH optimization could be considered for the RACH information report for SCG. This has been mentioned in “MRO for SN change failure”, but the difference is that:
· “MRO for SN change failure” only focus on the failure cases, but the RACH successful information such as “RACH Report” in MN node could be extended to the SN node. This could help for the SN node to improve the RACH configuration;
· Which message could be used for transferring the RACH related information? Maybe in SCG failure message or in UE information message, or even in UE history. The RACH failure、successful cases could be discussed respectively and to used different messages.
[bookmark: _GoBack]Proposal 7: The RACH records during SN successful RACH procedure can be considered to be added into RACH Report.
Conclusion
[bookmark: OLE_LINK58][bookmark: OLE_LINK59][bookmark: OLE_LINK60][bookmark: OLE_LINK47][bookmark: OLE_LINK48]According to the analysis in section 2, we propose:
Proposal 1: For 2-step RACH optimization, the RACH type/2-step RACH specific resources/fallback from 2-step RACH to 4-step RACH impact can be considered in RLF /CEF /RACH Report.
Proposal 2: For Mobility enhancement optimization, more than one RLF report entries could be considered to reflect the relationship of different scenarios, e.g. HO/CHO & fallbacked source cell & re-establishment cell.
Proposal 3: For Mobility enhancement optimization, the conditional PSCell change relevant records can be considered in RLF report.
Proposal 4: If RAN2 decided to consider Successful Handovers Reports, the following three scenarios could all be considered:
· critical too-late HO
· critical too-early HO
· critical HO to wrong cell
Proposal 5: PSCell relevant records can be collected in UE history information.
Proposal 6: RACH related records and the Source cell information for SN change failure can be considered in SN failure information.
Proposal 7: The RACH records during SN successful RACH procedure can be considered to be added into RACH Report.
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