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Introduction

After the RAN2#108 meeting, the following agreements were reached for CEF report. 

	Agreements on RLF report so far
RAN2#105bis
For NR CEF Report is enhanced with further information elements expressing the number of failed connection setup attempts after RLF at least including the number and available location information.

RAN2#106
For NR CEF Report is extended with “Number of connection failures per cell” field. The UE counts the number of CEFs that it has experienced within the last 48 hours. 

RACH failure information, if available, shall be included in both RLF report and CEF report.

Attempted SSB index can be indicated as part of RACH failure information.
RAN2#107

Add in TS37.320 NR CEFreport content required for MDT:

-
NR CEFreport includes failed cell id, its radio measurement results and neighbouring cells, including SSB index of the downlink beams of both serving cell and neighbour cells, tagged with location information, if available

-
RACH failure information: SSB index, number of sent preambles on each tried SSB and a flag on detected contention. Whether the flag is per cell, RACH attempt, or SSB is FFS.

-
latest WLAN and Bluetooth measurement results, if available

-
"Number of connection failures per cell" field on the number of failed connection setup attempts per cell after RLF.

RAN2#108
Introduce NR neighbour cell measurements in logged measurements for logged MDT, RLF report, and CEF report. The UE should log the measurements if available.

CEF reporting and RLF reporting are mandatory supported without UE capability, same as LTE.


There are still some unsettled issues on RLF report, and in this contribution, we will further discuss it. 

Discussion

As highlighted in the summarized agreements above, the NR CEF report is agreed to include the number of connection failure that UE has experienced within 48 hours. In order to capture the agreements, current running CR will set CEF per cell before NW fetches the whole CEF report stored in variable VarConnEstFailReport. Current running CR implies for one CEF report there could be multiple entries (maximum to 8) to store information related to maximum 8 connection failure event. As we comment in the running CR, there is some ambiguous on how to set the CEF info per cell. Since there could be multiple CEF for one cell, there could be two understanding of setting the CEF per cell:

Alt 1: Multiple CEF related to the same cell will be included in one entry
Atl 2: Multiple CEF related to the same cell will be included in separated entry
To include multiple CEF related to the same cell in one entry will make the ASN.1 a little mess as there will be too much info included in one CEF report entry and it’s difficult to differentiate the information stored within one entry belongs to which CEF event related to this cell. Therefore we have a slight preference to use alt 2 for storing the CEF per cell information, which is more simple and has less spec impact. 

Proposal 1: It’s proposed to confirm the understanding that multiple CEF related to the same cell will be included in separated CEF entry of a CEF report.
According to current running CR, several CEF entry can be included in one CEF report, and the NW might deduce the number of CEF per cell according to the entries stored in the CEF report as well as the CGI stored in each entry, but due to the maximum number of entry is limited to 8, it might not able to meet the requirement on storing the number of CEF per cell within 48 hours. But to extend the CEF entry will consumes significant storage at UE’s side. Therefore it is proposed to explicitly indicate the number of CEF per cell within 48 hours in CEF report. e.g. UE will maintain a list of numOfCEFperCell to indicate the number of CEF per cell it has been experienced for the last 48 hours. 

Considering multiple entry within one CEF report can brings more information for NW, it is proposed that one CEF report still can include multiple entries of CEF report before it is fetched as captured in current running CR. To keep to information reported up-to-date, UE will keep update the oldest CEF entry with new entry carrying information related to latest CEF event when all entries are completed and the CEF report haven’t been fetched yet.

Proposal 2: To explicitly indicate the number of CEF per cell within 48 hours in CEF report. e.g. UE will maintain a list of numOfCEFperCell to indicate the number of CEF per cell it has been experienced for the last 48 hours.  

Proposal 3: UE will keep update the oldest CEF entry with new entry carrying information related to latest CEF event when all entries are completed and the CEF report haven’t been fetched yet.
---------------------------------------------------------- running 38331 CR ----------------------------------------------------------

5.7.x1.3
Reception of the UEInformationRequest message

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

1>
if the logMeasReportReq is present and if the RPLMN is included in plmn-IdentityList stored in VarLogMeasReport:
*/unrelated part omitted/*
1>
if connEstFailReportReq is set to true and the UE has connection establishment failure information in VarConnEstFailReport 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 in NR;

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

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

*/unrelated part omitted/*
---------------------------------------------------------- running 38331 CR ----------------------------------------------------------

According to the highlighted part as below, the whole NR CEF report will be deleted after it is fetched by network, which can allow UE to report the number of CEF per cell up to the reporting timing, not within 48 hours, as part of the information might be missed after the deletion of CEF report upon reporting to NW. Therefore to avoid loss of information on the number of CEF per cell within 48 hours, after successful deliver of the UEInformationResponse carrying the CEF report, UE will discard the CEF report stored in VarConnEstFailReport except for the list of numOfCEFperCell.
Proposal 4: After successful deliver of the UEInformationResponse carrying the CEF report, UE will discard the CEF report stored in VarConnEstFailReport except for the list of numOfCEFperCell.
Conclusion and proposals

RAN2 is kindly asked to discuss and adopt the following proposals:

Proposal 1: It’s proposed to confirm the understanding that multiple CEF related to the same cell will be included in separated CEF entry of a CEF report.
Proposal 2: To explicitly indicate the number of CEF per cell within 48 hours in CEF report. e.g. UE will maintain a list of numOfCEFperCell to indicate the number of CEF per cell it has been experienced for the last 48 hours. 

Proposal 3: UE will keep update the oldest CEF entry with new entry carrying information related to latest CEF event when all entries are completed and the CEF report haven’t been fetched yet.
Proposal 4: After successful deliver of the UEInformationResponse carrying the CEF report, UE will discard the CEF report stored in VarConnEstFailReport except for the list of numOfCEFperCell.
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