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1
Introduction
At RAN2#113b-e meeting, for other SON features, RAN2 had the following guideline:

8.13.2.3
Other WID related SON features 

Including RAN3 input features, successful handover report, MRO for SN change failure, RACH optimization enhancements, UL-DL coverage mismatch, …
-
All the documents in 8.13.2.3 will not be treated in this meeting. 

-
Encourage companies to provide joint contributions for the new topics (except NR-U related enhancements, successful handover report, MRO for SN change failure, RACH optimization enhancements, UL-DL coverage mismatch) to show common interest.
In this paper, we are to provide technical analysis on some other SON features, such as UL-DL coverage mismatch, SON for UE history information in EN-DC.

2
Discussion
2.1
UL-DL coverage mismatch
Figure 1 shows the UL-DL coverage mismatch problem, and  there were some discussion [1]. One solution is to introduce a list of CEF reports to identify and solve the problem about UL/DL coverage imbalance. 
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Figure 1: RLF and CEF reports during outage period reports during outage period
If CEF is detected, the UE will initiate a new connection establishment immediately or shortly after the CEF. When CEF happens, the coverage situation may not change a lot, so it seems unnecessary for the UE to store all of the CEFs information. In order to reduce the overhead for multiple CEF reports, one solution is to introduce a periodic/prohibit timer, and thus the UE only stores only CEF report when the timer is ongoing.
Proposal 1: Introduce a list of CEF reports.

Proposal 2: Introduce a timer for the UE to decide whether the UE is required to store the CEF information into the CEF report list.
2.2
SON for UE history information in EN-DC
According to the email discussion [Post113e][852], most of companies had the following opinions:

· PSCell MHI should be nested within the PCell MHI

· PSCell MHI is reported only to PCell

· At least introduce PSCell ID (may include CGI or frequency+PCI) and the time UE stayed in each PSCell into PSCell MHI.  

We think the PSCell MHI or Pcell MHI+PSCell MHI can help estimate UE mobility in SN. In figure 2, the network may release SN for the UE in some areas, and thus the  continuous information for Pscell is beneficial. Otherwise, the mobility  estimation is not correct because the network may estimate the UE mobility based on two PSCells which are not continuous in the mobility history.
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Figure 2: a typical scenario where SN is released 
Our idea is to consider the time spent without SCG to indicate: the time spent in any cell selection state and/or camped on any cell state in the Pcell MHI, e.g. shown in the red circle in figure 2.. Therefore we think the time spent without SCG can be included in the PSCell MHI. The specification impact due to the new information is minimal.
Proposal 3: Introduce the time spent without SCG in PSCell MHI.

2.3
MRO for SN change failure
At RAN2#113b-e, LS [2] was received and treated. The list of the information are shown below: 
1) CGI of the Source PSCell: the source PSCell of the last SN change. The source PSCell could be E-UTRA cell or NR cell. 
2) CGI of the Failed PSCell: the PSCell in which SCG failure is detected or the target PSCell of the failed PScell change. The Failed PSCell could be E-UTRA cell or NR cell.
3) timeSCGFailure: the time elapsed since the last PSCell change initialization until SCG failure.

4) connectionFailureType: radio link failure or SN change failure.
5)    random-access related information set by the PSCell

In the email discussion[1], most of the companies preferred to take the content of RAN3 LS[2] as baseline.
Currently, when the UE detects SCG failure, it will send the SCGFailureInformation(EUTRA) to the MN. Upon SCG change failure, the MN can know the cell information of the source PScell and the failed PScell if the SCG change was initiated by the MN. If the SCG change was initiated by the SN, the MN can also know the source SN node and the source SN node can know the above information.

Besides, the PScell change initialization was sent by the MN, upon receiving the SCGFailureInformation(EUTRA), it is also expected that the MN can know this kind of time information. For the SN initiated SCG change, it can also derive the time information in the same way.

There are some failure types including detailed RLF and SCG change failure, so we think the connectionFailureType in the LS [3] is useful.
In the context of the above section, we can find that most of the requirement in the RAN3 LS [3] can be supported or derived based on reuse the legacy SCGFailureInformation(EUTRA) message. If a new message is to be introduced, we are afraid that some duplication of information elements will occur but we want to avoid it.
Observation 1: The CGI of the source/failed PScell, timeSCGFailure and connectionFailureType have been supported or can be derived based on legacy SCGFailureInformation(EUTRA) message.
In addition, for SN change failure, the UE still has the connection to MN, so it is reasonable to report such failure information immediately via MCG rather than storing them in the RLF report. So we think it is good to reuse SCGFailureInformation(EUTRA) message for reporting SN change failure.
Proposal 4: Reuse the SCGFailureInformation(EUTRA) message to report the SN change failure information.

For the random-access related information set by the PSCell, it is beneficial for the PSCell to optimize the related RACH configuration in case of RACH failure with the target PSCell. One potential solution is to introduce the RA related information in the SCGFailureInformation and SCGFailureInformationgEUTRA messages.

Proposal 5: Introduce RA-related inforamtion into both the SCGFailureInformation and SCGFailureInformationgEUTRA messages to support the required information from RAN3 LS[3].
Finally, for the requirements in the RAN3 LS [3], we can conclude that

Proposal 6: Send a reply LS to RAN3, that RAN2 has agreed:
· reuse the SCGFailureInformation and SCGFailureInformationgEUTRA messages to report SN change failure information

· the MN or the SN can know the CGI of the source PSCell and the failed PSCell based on the stored UE context;

· the MN or the SN can derive the timeConnSCGFailure based on the time when it sent the SCG change configuration and the one when it receives the SCGFailureInformation(EUTRA) message;

· The connectionFailureType has been supported by the IE failureType in SCGFailureInformation and SCGFailureInformationgEUTRA messages
· Introduce RA-related inforamtion into both the SCGFailureInformation and SCGFailureInformationgEUTRA messages.

2.4
MRO for fast failure recovery
In R16, T312 was introduced for MCG. For example, when T310 in the PCell is running, the UE starts T312 which is configured when the measurement report is triggered, and when T312 expires the UE would perform RRC re-establishment rather than waiting for T310 expiry. 

Also, T312 was introduced for SCG. For example, when T310 in PSCell is running the UE starts T312 which is configured when the measurement report is triggered, and when T312 expires the UE would initiate SCG failure information rather than waiting for T310 expiry. 

Based on the above analysis, T312 expiry is one type of RLF cause, thus the cause value t312-Expiry can be included in the RLF report. 
Proposal 7: Add the cause value t312-Expiry in the RLF report.
3
Conclusions
In this paper, we discuss other SON features, and it is proposed:
Proposal 1: Introduce a list of CEF reports.

Proposal 2: Introduce a timer for the UE to decide whether the UE is required to store the CEF information into the CEF report list.
Proposal 3: Introduce the time spent without SCG in PSCell MHI.

Proposal 4: Reuse the SCGFailureInformation(EUTRA) message to report the SN change failure information.

Proposal 5: Introduce RA-related inforamtion into both the SCGFailureInformation and SCGFailureInformationgEUTRA messages to support the required information from RAN3 LS[3].
Proposal 6: Send a reply LS to RAN3, that RAN2 has agreed:
· reuse the SCGFailureInformation and SCGFailureInformationgEUTRA messages to report SN change failure information

· the MN or the SN can know the CGI of the source PSCell and the failed PSCell based on the stored UE context;

· the MN or the SN can derive the timeConnSCGFailure based on the time when it sent the SCG change configuration and the one when it receives the SCGFailureInformation(EUTRA) message;

· The connectionFailureType has been supported by the IE failureType in SCGFailureInformation and SCGFailureInformationgEUTRA messages
· Introduce RA-related inforamtion into both the SCGFailureInformation and SCGFailureInformationgEUTRA messages.

Proposal 7: Add the cause value t312-Expiry in the RLF report.
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