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Introduction

The contribution intends to discuss multiple CEF report related procedure as commented in [401][413].
Discussion
RAN2 has agreed to store multiple connection failure information in CEF report if UE has the capability, however there has not been discussed in RAN2 how UE deal with the multiple CEF report in case maximum entries have been reached. 

---------------------------------------------------------  38331-h00  ---------------------------------------------------------
5.3.13.5
Handling of failure to resume RRC Connection

The UE shall:

1>
if timer T319 expires:

2>
if the UE has connection establishment failure information or connection resume failure information available in VarConnEstFailReport and if the RPLMN is not equal to plmn-identity stored in VarConnEstFailReport; or

2>
if the cell identity of current cell is not equal to the cell identity stored in measResultFailedCell in VarConnEstFailReport:

3>
reset the numberOfConnFail to 0;

2>
if the UE has connection establishment failure informaton or connection resume failure information available in VarConnEstFailReportList and if the RPLMN is not equal to plmn-identity stored in VarConnEstFailReportList:

3>
clear the content included in VarConnEstFailReportList;

2> clear the content included in VarConnEstFailReport except for the numberOfConnFail, if any;
2>
store the following connection resume failure information in the VarConnEstFailReport by setting its fields as follows:

<omitted>

2>
if the UE supports multiple CEF report:

3>
if the cgi-Info in the measResultFailedCell in the newly added VarConnEstFailReport is the same as the cgi-Info in the measResultFailedCell in the last entry in the VarConnEstFailReportList:

4>
except for the numberOfConnFail, replace all information elements for the enty with the VarConnEstFailReport:

3>
else:

4>
if the maxCEFReport-r17 has not been reached:
5>
append the VarConnEstFailReport as a new entry in the VarConnEstFailReportList;

---------------------------------------------------------  38331-h00  ---------------------------------------------------------
According to above information, it can be seen that once a connection failure information has occurred, UE will always store the latest failure information in VarConnEstFailReport regardless UE supports multiple CEF report or not. In case UE supports multiple CEF report, if the RPLMN is the same while failed cell is different, UE will append the latest connection failure information into VarConnEstFailReportList only when maxCEFReport-r17 has not been reached, which means VarConnEstFailReportList could include the outdated failure information while some information happens between latest failure and the time VarConnEstFailReportList is full can be lost.

Observation 1: UE will append the latest connection failure information into VarConnEstFailReportList only when maxCEFReport-r17 has not been reached, which means VarConnEstFailReportList could include the outdated failure information.

Typically there are two different ways to store multiple entries information:

Alt1: To replace the oldest entry with latest entry
Alt2: Stop append when maximum allowed number is reached
In current MDT specs, alt1 is used for MHI storing while alt2 is used for RA-report storing. The reason RA-report can adopt alt2 is that RA optimization is based on multiple RA report received from multiple UE, thus it is not time or user specific critical. However, for failure information, it is important the latest failure information is reported so that NW can know the latest radio condition. Also, the failure connection could also due to UE specific reasoning, therefore NW might not be able to know about the failure information by fetching failure information from other UE. 

Observation 2: Different for RA optimization, failure information is time critical and user-specific sensitive, thus it is important to guarantee the failure information is up-to-date.

Based on above analysis, it is proposed UE replaces the oldest entry by the newest entry if supports multiple CEF report.

Proposal 1: For UE supports multiple CEF report, UE UE replaces the oldest entry by the newest entry in VarConnEstFailReportList. 

---------------------------------------------------------  38331-h00  ---------------------------------------------------------
1>
if connEstFailReportReq is set to true and the UE has connection establishment failure or connection resume failure information in VarConnEstFailReport or VarConnEstFailReportList and if the RPLMN is equal to plmn-Identity stored in VarConnEstFailReport:

2>
set timeSinceFailure in VarConnEstFailReport to the time that elapsed since the last connection establishment failure or connection resume failure in NR;

2>
set the connEstFailReport in the UEInformationResponse message to the value of connEstFailReport in VarConnEstFailReport;

2>
for each connEstFailReport in the connEstFailReportList in the UEInformationResponse message, set the value to the value of connEstFailReport in VarConnEstFailReport in VarConnEstFailReportList;

2>
discard the connEstFailReport from VarConnEstFailReport and VarConnEstFailReportList upon successful delivery of the UEInformationResponse message confirmed by lower layers;

---------------------------------------------------------  38331-h00  ---------------------------------------------------------
Based on description as shown above, for a UE supports multiple CEF report, it will always set the timeSinceFailure in both VarConnEstFailReport and VarConnEstFailReportList and report include both information in UEInformationResponse for reporting. However, according the the procedure part defined in subclause 5.3.13.5, the failure information stored in VarConnEstFailReport and VarConnEstFailReportList might be the redundant if UE always replace the oldest entry with the latest entry.

Observation 3: Current specs require UE to report all failure information stored in both VarConnEstFailReport and VarConnEstFailReportList, which could lead to report redundant information to NW.

To avoid duplicated report, it shall be clearly specified that for UE support multiple CEF report, UE includes only the failure information stored in VarConnEstFailReportList in UEInformationResponse.

Proposal 2: To clearly specified in specs that UE includes only failure information stored in in VarConnEstFailReportList in UEInformationResponse if supporting multiple CEF report.

An TP is attached in the annex for reference, it is proposed that RAN2 discuss and adopt the TP.

Proposal 3: It is proposed that RAN2 discuss and adopt the TP in the annex.
Conclusion and proposals

Based on above analysis, we have the following observations and proposals: 

Observation 1: UE will append the latest connection failure information into VarConnEstFailReportList only when maxCEFReport-r17 has not been reached, which means VarConnEstFailReportList could include the outdated failure information.

Observation 2: Different for RA optimization, failure information is time critical and user-specific sensitive, thus it is important to guarantee the failure information is up-to-date.

Observation 3: Current specs require UE to report all failure information stored in both VarConnEstFailReport and VarConnEstFailReportList, which could lead to report redundant information to NW.

Proposal 1: For UE supports multiple CEF report, UE UE replaces the oldest entry by the newest entry in VarConnEstFailReportList. 
Proposal 2: To clearly specified in specs that UE includes only failure information stored in in VarConnEstFailReportList in UEInformationResponse if supporting multiple CEF report.

Proposal 3: It is proposed that RAN2 discuss and adopt the TP in the annex.
Annex TP to 38331 for CEF report

Change 1:

5.3.13.5
Handling of failure to resume RRC Connection

The UE shall:

1>
if timer T319 expires:

2>
if the UE has connection establishment failure information or connection resume failure information available in VarConnEstFailReport and if the RPLMN is not equal to plmn-identity stored in VarConnEstFailReport; or

2>
if the cell identity of current cell is not equal to the cell identity stored in measResultFailedCell in VarConnEstFailReport:

3>
reset the numberOfConnFail to 0;

2>
if the UE has connection establishment failure informaton or connection resume failure information available in VarConnEstFailReportList and if the RPLMN is not equal to plmn-identity stored in VarConnEstFailReportList:

3>
clear the content included in VarConnEstFailReportList;

2> clear the content included in VarConnEstFailReport except for the numberOfConnFail, if any;
2>
store the following connection resume failure information in the VarConnEstFailReport by setting its fields as follows:

<omitted>

2>
if the UE supports multiple CEF report:

3>
if the cgi-Info in the measResultFailedCell in the newly added VarConnEstFailReport is the same as the cgi-Info in the measResultFailedCell in the last entry in the VarConnEstFailReportList:

4>
except for the numberOfConnFail, replace all information elements for the enty with the VarConnEstFailReport:

3>
else:


4>
include the VarConnEstFailReport as a new entry in the VarConnEstFailReportList possibly after removing the oldest entry, if necessary.
Change 2:

5.7.10.3
Reception of the UEInformationRequest message

Upon receiving the UEInformationRequest message, the UE shall, only after successful security activation:
<Omitted>

1>
if connEstFailReportReq is set to true and the UE has connection establishment failure or connection resume failure information in VarConnEstFailReport or VarConnEstFailReportList and if the RPLMN is equal to plmn-Identity stored in VarConnEstFailReport:

2>
set timeSinceFailure in VarConnEstFailReport and in VarConnEstFailReportList to the time that elapsed since the last connection establishment failure or connection resume failure in NR;
2>
if the UE doesn’t support multiple CEF report:
3>
set the connEstFailReport in the UEInformationResponse message to the value of connEstFailReport in VarConnEstFailReport;
2>
else:
3>
for each connEstFailReport in the connEstFailReportList in the UEInformationResponse message, set the value to the value of connEstFailReport in VarConnEstFailReportList;

2>
discard the connEstFailReport from VarConnEstFailReport and VarConnEstFailReportList upon successful delivery of the UEInformationResponse message confirmed by lower layers;
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