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1 Introduction
A Rel-18 WI “Further Enhancement of Data Collection for SON_MDT in NR standalone and MR-DC WI” was first approved at RAN #94 meeting and updated at RAN #96 meeting in [1]. 

This contribution provides our initial consideration on the objective of SON MDT enhancement for CPA and CPC.
2 Discussion 
The objective of this work item is to specify data collection enhancement in NR for SON/MDT purpose, and one of the objectives is about MR-DC CPAC [RAN3, RAN2]:

- Support of data collection for SON features, including, MRO for MR-DC SCG failure scenario, and MRO enhancement for inter-system handover voice fallback,
· 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]:

· MR-DC CPAC

· Successful PScell change report

· Successful Handover Report (e.g. inter-RAT)
· NPN 

· RACH report

· fast MCG recovery

· NR-U (MRO and UL MLB)
- Support of signaling based logged MDT override protection to address the scenario where the signaling based MDT is configured in E-UTRAN when [RAN2, RAN3]:

· UE reselects to NR while logged measurements are collected 

· UE reselects to NR after logged measurements are collected and before uploading the logged MDT report.

If needed, co-operate with RAN1, SA2, SA5, CT4. 

2.1 MR-DC CPA
Conditional PSCell Addition (CPA) could only be initiated by MN, and following figure 1 shows the Conditional SN Addition procedure [2]:
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 Figure 1: Conditional Secondary Node Addition procedure
The main procedure consists of:
1) The MN decides to configure CPA for the UE. The MN requests the target candidate SN to allocate resources for one or more specific PDU Sessions/QoS Flows, indicating QoS Flows characteristics (QoS Flow Level QoS parameters, PDU session level TNL address information, and PDU session level Network Slice info), provides the upper limit for the number of PSCells to the candidate SN. In addition, for bearers requiring SCG radio resources, the MN indicates the requested SCG configuration information, including the entire UE capabilities and the UE capability coordination result. In this case, the MN also provides the candidate cells recommended by MN via the latest measurement results for the SN to choose and configure the SCG cell(s).
2) If the RRM entity in the SN is able to admit the resource request, it allocates respective radio resources and, dependent on the bearer type options, respective transport network resources, and provides the prepared PSCell ID(s) to the MN. For bearers requiring SCG radio resources the SN triggers UE Random Access so that synchronisation of the SN radio resource configuration can be performed. Within the list of cells as indicated within the measurement results indicated by the MN, the SN decides the list of PSCell(s) to prepare and, for each prepared PSCell, the SN decides other SCG SCells and provides the new corresponding SCG radio resource configuration to the MN in an NR RRC configuration message (RRCReconfiguration***), contained in the SN Addition Request Acknowledge message.
3) The MN sends to the UE an RRC reconfiguration message (RRC reconfiguration*) including the CPA configuration, (i.e. a list of RRC reconfiguration** messages) and associated execution conditions, in which a RRC reconfiguration** message contains a RRCReconfiguration*** received from the candidate SN and possibly an MCG configuration. Besides, the RRC reconfiguration message (RRC reconfiguration*) can also include the current MCG updated configuration. e.g. to configure the required conditional measurements.

4) The UE applies the RRC configuration (in RRC reconfiguration*) excluding the CPA configuration, stores the CPA configuration and replies to the MN with an RRC reconfiguration complete message (RRC reconfiguration complete*) without any NR SN RRC response message). 

4a.
The UE starts evaluating the execution conditions. If the execution condition of one candidate PSCell is satisfied, the UE applies RRC reconfiguration message (RRC reconfiguration**) corresponding to the selected candidate PSCell, and sends an MN RRC reconfiguration complete message (RRC reconfiguration complete**), including an NR RRC reconfiguration complete message (RRCReconfigurationComplete***) for the selected candidate PSCell, and the selected PSCell information to the MN.

5) The MN informs the SN that the UE has completed the reconfiguration procedure successfully via SN Reconfiguration Complete message, including the RRCReconfigurationComplete*** response message. The MN sends the SN Release Request message(s) to cancels CPA in the other target candidate SN(s), if configured.

6) The UE performs synchronisation towards the selected PSCell indicated in RRC reconfiguration** message.

It is observed that CPA could only configured by MN, and if connection failure happens for CPA, UE will not initiate RRC re-establishment since the connection to MCG still exists.
Similar to HO and CHO, connection failures of CPA could occur due to Too Early or Too Late CPA, and without Wrong PSCell Addition since UE will not initiate RRC re-establishment after CPA failure. These problems are defined as follows:

-
Too Late CPA Execution: an RLF occurs in MCG, or PCell handover happens before any CPA execution conditions is satisfied.

-
Too Early CPA Execution: an RLF occurs shortly after a successful PSCell addition or a PSCell addition failure occurs during the conditional PSCell addition.

Proposal 1: RAN3 is proposed to discuss following connection failures of CPA:
-
Too Late CPA Execution: an RLF occurs in MCG, or PCell handover happens before any CPA execution conditions is satisfied.

-
Too Early CPA Execution: an RLF occurs shortly after a successful PSCell addition or a PSCell addition failure occurs during the conditional PSCell addition.
To help the network side to root cause the CHO failure, following information is reported by UE in Rel-17 SON MDT:

· Time between the first CHO execution and the corresponding CHO command received at UE
· Time elapsed since CHO execution until connection failure

· The target cell towards which the CHO was executed

· The latest radio measurement results. Reuse the measResultNeighCells in the RLF-Report, and include an indication on whether a measured neighbour cell was configured as a CHO candidate or not 

· List of candidate cells IDs 

· Configured CHO execution condition(s) (A3 and/or A5 event configuration, TTT values)

· The first satisfied event or condition
· Time between fulfillment of triggering conditions

For CPA, since only single CondEvent (e.g., CondEvent A4, CondEvent B1) could be configured for a potential target PSCell, the information related two events, such as the first satisfied event or condition, Time between fulfillment of triggering conditions is not necessary to be reported.
Furthermore, in existing mechanism, upon SCG failure, if MCG transmissions of radio bearers are not suspended, the UE suspends SCG transmissions for all radio bearers and reports the SCGFailureInformation to the MN, instead of triggering re-establishment. The UE includes in the SCGFailureInformation message the measurement results available according to current measurement configuration of both the MN and the SN. But no indication on whether a measured neighbor cell is a CPA candidate cell in the existing SCGFailureInformation.
For other information of CHO, it is reasonable for UE to report for the similar optimization of CPA. The information reported by UE can be checked with RAN2.
Proposal 2: For CPA, UE reports following information for SON MDT optimization:

· Time between the first CPA execution and the corresponding CPA configuration received at UE
· Time elapsed since CPA execution until SCG failure

· The target cell towards which the CPA was executed

· The latest radio measurement results, and include an indication on whether a measured neighbour cell was configured as a CPA candidate or not 

· List of candidate CPA cells IDs 

2.2 MR-DC CPC
Similar to HO and CHO, connection failures of CPC could occur due to Too Early or Too Late CPC, or Handover to Wrong PSCell. These problems are defined as follows:

-
Too Late CPC: an RLF occurs after the UE has stayed for a long period of time in the PSCell.
-
Too Early CPC: an RLF occurs shortly after a successful handover from a source PSCell to a target PSCell or a CPC failure occurs during the PSCell handover procedure.
Proposal 3: RAN3 is proposed to discuss following connection failures of CPC:

· Too Late CPC: an RLF occurs after the UE has stayed for a long period of time in the PSCell.

-
Too Early CPC: an RLF occurs shortly after a successful handover from a source PSCell to a target PSCell or a CPC failure occurs during the PSCell handover procedure.

Furthermore, the procedure of CPC is quite similar with that of CPA, with following difference: 

· CPC could be initiated by both the MN and SN.
· PSCell changes from source PSCell to target PSCell, so two CondEvents (e.g., CondEvent A3 and CondEvent A5) could be configured simultaneously for one potential target PSCell. 
Therefore, besides the similar UE report information of CPA proposed in P2, additional information similar to CHO is also proposed to be reported by UE for CPC for the similar optimization, as well as the node (i.e., MN or SN) that initiates the CPC: 
· The node (i.e., MN or SN) that initiates the CPC; 

· Time between the first CPC execution and the corresponding CPC command received at UE
· Time elapsed since CPC execution until connection failure

· The target cell towards which the CPC was executed

· The latest radio measurement results, and include an indication on whether a measured neighbour cell was configured as a CPC candidate or not 

· List of candidate PSCells IDs 

· Configured CPC execution condition(s) 

· The first satisfied event or condition

· Time between fulfillment of triggering conditions

Proposal 4: For CPC, UE reports following information for SON MDT optimization:

· The node (i.e., MN or SN) that initiates the CPC; 

· Time between the first CPC execution and the corresponding CPC command received at UE

· Time elapsed since CPC execution until connection failure

· The target cell towards which the CPC was executed

· The latest radio measurement results, and include an indication on whether a measured neighbour cell was configured as a CPC candidate or not 

· List of candidate PSCells IDs 

· Configured CPC execution condition(s) 

· The first satisfied event or condition

· Time between fulfillment of triggering conditions

For the impact on the network interface to support SON enhancement for MR-DC CPAC, MN could store CPAC candidate PSCell list and execution conditions and send them to SN.
3 Conclusions
This contribution addresses the SON MDT enhancement for CPA and CPC, and following proposals are made:

Proposal 1: RAN3 is proposed to discuss following connection failures of CPA:

-
Too Late CPA Execution: an RLF occurs in MCG, or PCell handover happens before any CPA execution conditions is satisfied.

-
Too Early CPA Execution: an RLF occurs shortly after a successful PSCell addition or a PSCell addition failure occurs during the conditional PSCell addition.

Proposal 2: For CPA, UE reports following information for SON MDT optimization:

· Time between the first CPA execution and the corresponding CPA configuration received at UE
· Time elapsed since CPA execution until SCG failure

· The target cell towards which the CPA was executed

· The latest radio measurement results, and include an indication on whether a measured neighbour cell was configured as a CPA candidate or not 

· List of candidate CPA cells IDs 

Proposal 3: RAN3 is proposed to discuss following connection failures of CPC:

· Too Late CPC: an RLF occurs after the UE has stayed for a long period of time in the PSCell.

-
Too Early CPC: an RLF occurs shortly after a successful handover from a source PSCell to a target PSCell or a CPC failure occurs during the PSCell handover procedure.

Proposal 4: For CPC, UE reports following information for SON MDT optimization:

· The node (i.e., MN or SN) that initiates the CPC; 

· Time between the first CPC execution and the corresponding CPC command received at UE

· Time elapsed since CPC execution until connection failure

· The target cell towards which the CPC was executed

· The latest radio measurement results, and include an indication on whether a measured neighbour cell was configured as a CPC candidate or not 

· List of candidate PSCells IDs 

· Configured CPC execution condition(s) 

· The first satisfied event or condition

· Time between fulfillment of triggering conditions
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