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1	Decision/action requested
The group is asked to discuss and agree to this proposal.
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3	Rationale
3.1	Background
Tracing has long been a cornerstone for finding root causes of faults, and for supplying SON functions with data in order to optimize the network. Recently, AI/ML models are discussed in SA5, and Trace data may be one input for training and inference, on order to optimize the network.
Optimizing the Radio Access Network can be done for several optimisation aspects, for example coverage optimisation, capacity optimisation and RACH optimisation. To optimise those aspects, the network needs to know when faults and near-faults occur in the network. Reports sent from the UE to the gNB for such faults and near-faults have been developed for the RRC protocol [1]. Two of these reports are the Radio Link Failure (RLF) Report and the Radio Connection Establishment Failure (RCEF) Report. 
The RLF Report and the RCEF Report are generated in the UE when a RLF or RCEF occurs. When these reports are generated in a UE, their presence is reported to the gNB upon the UE reestablishing connection a gNB. The reports can then be fetched by the gNB using the RRC protocol. The RLF Report and the RCEF Report can be selected for Trace.
During the last couple of releases, up to Rel-18, RAN2 has added further reports to the RRC protocol:
1. Random Access (RA) Report
1. Successful Handover Report (SHR)
1. Successful PSCell Change Report (SPR)
1. Mobility History Information (MHI) Report
1. VisitedCellInfoList, as used in the Xn message UE History Information (UHI)
These reports are designed to help the network optimise RACH, to aid Mobility Robustness Optimization (MRO) and to optimise handover preparations, see TS 38.300 [5] clauses 15.5.2.7, 15.5.2.8, 15.5.3, and 15.5.4.
3.2	Use Cases
The RA Report can be ordered when the network wants to know the performance of the RA procedure. It can report how many RACH attempts was made before a connection was established, and whether contention was observed during the RA procedure. The RA report can therefore be used in a SON function or by AI/ML for optimizing the RA parameters, and in the case of much contention, be used for capacity optimisation.
The SHR can be ordered when the network wants to know if a handover was successful, but close to failure. It complements the RLF Report by reporting close-to-failed handovers. The SHR can therefore be used in a SON function or by AI/ML for coverage optimisation and for handover optimisation, detecting too early handovers.
The SPR can be ordered when the network wants to know if a PSCell change.  was successful, but close to failure. The SPR can therefore be used in a SON function or by AI/ML for PSCell coverage optimisation and for PSCell change optimisation, detecting too early PSCell changes.
The MHI Report can be ordered when the network wants to know the history of cells the UE has been close to and connected to, while IDLE, INACTIVE and CONNECTED. It can be used in a SON function or by AI/ML to help the network with handover optimisation and coverage optimisation. 
The VisitedCellInfoList can be ordered when the network wants to know the history of cells the UE has been connected to, i.e., when CONNECTED. It can be used in a SON function or by AI/ML to help the network with handover optimisation and coverage optimisation.
The paragraphs above in this clause contain overall use cases for five new reports. For some of these use cases, more than one of these reports are relevant. For example, handover optimisation can use SHR, MHI Report and the VisitedCellInfoList. A final use case if to combine more than one report to a single Trace session.
3.3	The attribute Job Type
To retrieve the RLF Report and the RCEF Report to the OAM system, the operator can use Trace [2,3,4]. Tracing these two reports can be done in three different, mutually exclusive ways, by selecting a proper Trace Job Type [3] when subscribing to a trace:
1. Tracing the RRC protocol [1] can be chosen using the Job Types "Trace only (2)" and "Immediate MDT and Trace", see TS 32.422 [3] clause 5.9a. In this case, all signalling on this interface is recorded.
2. Tracing RLF Report over RRC can be chosen using the Job Type RLF Report.
3. Tracing RCEF Report over RRC can be chosen using the Job Type RCEF Report.
Item 1 will result in all signalling on the RRC protocol to be recorded.
Item 2 will only trace the RLF Reports, while item 3 will only trace the RCEF Reports.
3.4	The problem(s)
There are several issues with the current specification of Job Type:
For the first item in clause 3.1, as all RRC traffic is recorded, the trace recording will be large and the interesting messages are only a very small part of the recording. This will be resource consuming and inefficient and might prohibit the trace of many UEs simultaneously, as the combined traffic will overwhelm the link from the gNB(s) to the trace collection entities.
Items 2 and 3 overcome the problem of overwhelming traffic by tracing only the RLF Report or the RCEF Report. Unfortunately, as the Job Type is designed today, only one of these two reports can be traced in the same session, but not both. This could be solved by having two sessions, one for RLF Report and one for RCEF Report. However, this will lead to more problems when we take into account that the RLF Report and the RCEF Report are not the only reports that are interesting. During the last couple of releases, up to Rel-18, RAN2 has added more reports to the RRC protocol:
1. Random Access (RA) Report
1. Successful Handover Report (SHR)
1. Successful PSCell Change Report (SPR)
1. Mobility History Information (MHI) Report
1. VisitedCellInfoList, as used in the Xn message UE History Information (UHI)
These reports could also be added to the Job Type. However, this will worsen the problem when the operator wants to select more than one report; a separate trace session would be needed for each report.
One way of looking at the problem is that the Job Type is an ENUM, that can take on only one value, out a small set of values. 
3.5	A solution
A solution to this problem would be to change or extend the Job Type so it is not an ENUM, but a Set. 
In other words, each of these reports could be switched on or off individually. This can be illustrated by having tick boxes for the reports:
	☒   RLF Report 
☐   RCEF Report
☐   RA Report
☒   SHR
☐   SPR
☐   MHI Report
☐   VisitedCellInfoList, as used in the Xn message UE History Information (UHI)


In the example above, the operator is interested in optimising handovers, and therefore selects trace information consisting of Radio Link Failure Reports and the Successful Handover Reports.
In addition to the set shown above, it would be advantageous if the solution becomes backwards compatible with the existing Job Type. 
A corresponding contribution S5-241442 [6] contains proposals for new requirements to satisfy the discussion above.

4	Detailed proposal
We propose that:
· The group accepts the requirements in contribution S5-241442 [6].



