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1. Introduction
This paper discusses the reporting of the CEF Report in the VarConnEstFailReportList. 

2. Discussion
Currently, for legacy R16 UE, it stores the connection establishment failure information or connection resume failure information into the VarConnEstFailReport-r16. If the UE supports multiple CEF report, e.g., R17 UE, the UE will only be allowed to set the connection establishment failure information or connection resume failure information as an entry of VarConnEstFailReport in the VarConnEstFailReportList introduced in R17.
When the UE has connection establishment failure or connection resume failure information available in VarConnEstFailReport-r16 or VarConnEstFailReportList, both the R16 and R17 UEs will use the existing connEstFailInfoAvailable-r16 to inform the network. It is noticed that the network has no idea on whether the UE is a R16 or R17 one. Subsequently, the network will send the connEstFailReportReq-r16 in the UEInformationRequest message. Here, the UE cannot know the version of the network either. 
Observation 1: The network cannot know the release of the UE due to reusing the connEstFailInfoAvailable-r16 by the R17 UE.
Upon receiving the request, for legacy R16 UE, it includes the connEstFailReport-r16 while R17 UE includes the connEstFailReportList-r17. As said in the above section, the R17 UE cannot realize that the network is a legacy one and will continue the reporting of the CEF report. The potential issue is that if the network is a legacy one, e.g., R16 gNB, it can identify the connEstFailInfoAvailable-r16 but only get the CEF report included in the connEstFailReport-r16. When the R17 UE sends the CEF report in the connEstFailReportList-r17 in the UEInformationRequest message, the legacy network definitely fails to identify the CEF report list. The problem occurs even if there is only one CEF report in the connEstFailReportList-r17. It is also worth noting that upon successful delivery of the UEInformationResponse message confirmed by lower layers, the R17 UE clears the VarConnEstFailReportList-r17. This brings the waste of UE storage for CEF reports. It is not beneficial for the network to perform optimization on the connection establishment or resume related parameters.

Observation 2: If the R17 UE sends the connEstFailReportList-r17 to the R16 network even if there is one CEF report, the R16 network fails to get the CEF report.
Here, to solve the above problem, we consider the following solutions:

Solution 1: introduce separate available indicator for R17 CEF report(s)
One potential solution is to introduce a separate available indicator, e.g., connEstFailInfoAvailable-r17. In this way, only if the network supports multiple CEF report, it can identify the new indicator. Technically speaking, the network can reuse the legacy connEstFailReportReq-r16 to request the CEF report list. When the R17 UE receives the legacy connEstFailReportReq-r16, it can understand that the network has identified the new indicator and the network is a R17 one.

With the introduction of the new available indicator, the aforesaid problem can be solved. The main issue is that this will require the ASN.1 update. As we all know, the ASN.1 change has been frozen and we prefer not to update the ASN.1 part. 
Solution 2: update UE actions when sending R17 CEF report(s)
If we don’t want any ASN.1 correction, one compromised solution is to allow the R17 UE to report the CEF report via connEstFailReport-r16 the in case that there is only one entry in the VarConnEstFailReportList-r17. This solves the problematic issues for the case that there is one CEF report stored in the VarConnEstFailReportList-r17. 
In our understanding, this case with one CEF report may be the main one. As we all know, the potential reason of CEF is due to the abnormal deployment, including coverage hole, UL/DL imbalance and so on. It seems to be small probability to face the deployment issues for several neighbour cells. 
With this solution, it can solve the issue for the reporting of CEF report between R17 UE and legacy R16 network  in case of one CEF report. Besides, this will not request any ASN.1 update but the correction on the UE behaviour. As for the clarification of UE behaviour, we can introduce clear decision at UE side or leave it to UE implementation.
Based on the discussion in the previous sections, it is preferred to consider the following solutions:
Proposal: To avoid the issued that the R16 network wrongly requests the R17 UE to report the CEF report, the following solutions are considered:

· Solution 1: introduce separate available indicator, e.g., connEstFailInfoAvailable-r17
· Solution 2a: Clarify the R17 UE behaviour to report the CEF report in the VarConnEstFailReportList:

· if there is one entry of CEF report, the R17 UE reports the CEF report into the connEstFailReport-r16;

· if there are more than one entry of CEF reports, the R17 UE reports the CEF reports into connEstFailReportList-r17.
· Solution 2b: Clarify the R17 UE behaviour to support the reporting of the CEF report into the connEstFailReport-r16 or connEstFailReportList-r17 in the VarConnEstFailReportList.
3. Conclusion
In this paper, we discuss the potential solutions on the reporting of CEF report list. The following proposals are provided:
Observation 1: The network cannot know the release of the UE due to reusing the connEstFailInfoAvailable-r16 by the R17 UE.
Observation 2: If the R17 UE sends the connEstFailReportList-r17 to the R16 network even if there is one CEF report, the R16 network fails to get the CEF report.

Proposal: To avoid the issued that the R16 network wrongly requests the R17 UE to report the CEF report, the following solutions are considered:

· Solution 1: introduce separate available indicator, e.g., connEstFailInfoAvailable-r17
· Solution 2a: Clarify the R17 UE behaviour to report the CEF report in the VarConnEstFailReportList:

· if there is one entry of CEF report, the R17 UE reports the CEF report into the connEstFailReport-r16;

· if there are more than one entry of CEF reports, the R17 UE reports the CEF reports into connEstFailReportList-r17.
· Solution 2b: Clarify the R17 UE behaviour to support the reporting of the CEF report into the connEstFailReport-r16 or connEstFailReportList-r17 in the VarConnEstFailReportList.
For solution 1/2a/2b in the above proposal, the draft changes have been provided in section 4.
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Impact analysis

Impacted functionality:

CEF report reporting

Inter-operability analysis:
1. If the network is implemented according to the CR and the UE is not, the reported CEF report list cannot be identified.
If the UE is implemented according to the CR and the network is not, the network cannot identify the new indicator and miss the CEF report.

	
	

	Consequences if not approved:
	The UE reports the CEF report list to the legacy network, but the network fails to identify the CEF report.

	
	

	Clauses affected:
	5.3.3.4, 5.3.5.3, 5.3.7.5, 5.3.13.4, 6.3.4

	
	

	
	Y
	N
	
	

	Other specs
	
	X
	 Other core specifications

	

	affected:
	
	X
	 Test specifications
	

	(show related CRs)
	
	X
	 O&M Specifications
	

	
	

	Other comments:
	

	
	

	This CR's revision history:
	


Start of the change
5.3.3.4
Reception of the RRCSetup by the UE

The UE shall perform the following actions upon reception of the RRCSetup:

<partially omitted>
1>
set the content of RRCSetupComplete message as follows:

<partially omitted>
2>
if the UE has connection establishment failure or connection resume failure information available in VarConnEstFailReport and if the RPLMN is equal to plmn-Identity stored in VarConnEstFailReport:

3>
include connEstFailInfoAvailable in the RRCSetupComplete message;
2>
if the UE has connection establishment failure or connection resume failure information available in VarConnEstFailReportList and if the RPLMN is equal to plmn-Identity stored in at least one of the entries of VarConnEstFailReportList:

3>
include connEstFailInfoListAvailable in the RRCSetupComplete message;
Start of next change
5.3.5.3
Reception of an RRCReconfiguration by the UE

The UE shall perform the following actions upon reception of the RRCReconfiguration, or upon execution of the conditional reconfiguration (CHO, CPA or CPC):

<partially omitted>
1>
set the content of the RRCReconfigurationComplete message as follows:

<partially omitted>
2>
if the RRCReconfiguration includes the reconfigurationWithSync in spCellConfig of an MCG:

<partially omitted>
3>
if the UE has connection establishment failure or connection resume failure information available in VarConnEstFailReport and if the RPLMN is equal to plmn-Identity stored in VarConnEstFailReport:

4>
include connEstFailInfoAvailable in the RRCReconfigurationComplete message;

3>
if the UE has connection establishment failure or connection resume failure information available in VarConnEstFailReportList and if the RPLMN is equal to plmn-Identity stored in at least one of the entries of VarConnEstFailReportList:

4>
include connEstFailInfoListAvailable in the RRCReconfigurationComplete message;

Start of next change
5.3.7.5
Reception of the RRCReestablishment by the UE

The UE shall:
<partially omitted>
1>
set the content of RRCReestablishmentComplete message as follows:

<partially omitted>
2>
if the UE has connection establishment failure or connection resume failure information available in VarConnEstFailReport and if the RPLMN is equal to plmn-Identity stored in VarConnEstFailReport:

3>
include connEstFailInfoAvailable in the RRCReestablishmentComplete message;

2>
if the UE has connection establishment failure or connection resume failure information available in VarConnEstFailReportList and if the RPLMN is equal to plmn-Identity stored in at least one of the entries of VarConnEstFailReportList:

3>
include connEstFailInfoListAvailable in the RRCReestablishmentComplete message;

Start of next change
5.3.13.4
Reception of the RRCResume by the UE

The UE shall:

<partially omitted>
1>
set the content of the of RRCResumeComplete message as follows:

<partially omitted>
2>
if the UE has connection establishment failure or connection resume failure information available in VarConnEstFailReport and if the RPLMN is equal to plmn-Identity stored in VarConnEstFailReport:

3>
include connEstFailInfoAvailable in the RRCResumeComplete message;

2>
if the UE has connection establishment failure or connection resume failure information available in VarConnEstFailReportList and if the RPLMN is equal to plmn-Identity stored in at least one of the entries of VarConnEstFailReportList:

3>
include connEstFailInfoListAvailable in the RRCResumeComplete message;

Start of next change
6.3.4
Other information elements

<partially omitted>
–
UE-MeasurementsAvailable

The IE UE-MeasurementsAvailable is used to indicate all relevant available indicators for UE measurements.

UE-MeasurementsAvailable information element

-- ASN1START

-- TAG-UE-MeasurementsAvailable-START

UE-MeasurementsAvailable-r16 ::=              SEQUENCE {

    logMeasAvailable-r16                         ENUMERATED {true}               OPTIONAL,

    logMeasAvailableBT-r16                       ENUMERATED {true}               OPTIONAL,

    logMeasAvailableWLAN-r16                     ENUMERATED {true}               OPTIONAL,

    connEstFailInfoAvailable-r16                 ENUMERATED {true}               OPTIONAL,

    rlf-InfoAvailable-r16                        ENUMERATED {true}               OPTIONAL,

    ...,

    [[

    successHO-InfoAvailable-r17                  ENUMERATED {true}               OPTIONAL,

    sigLogMeasConfigAvailable-r17                BOOLEAN                         OPTIONAL,
    ]]

[[


connEstFailInfoListAvailable-r17                 ENUMERATED {true}               OPTIONAL

]]
}
-- TAG-UE-MeasurementsAvailable-STOP

-- ASN1STOP

End of the last change
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Impact analysis
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<Option 2a>

Start of the first change
5.7.10.3
Reception of the UEInformationRequest message

Upon receiving the UEInformationRequest message, the UE shall, only after successful security activation:
<Partially 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 or in at least one of the entries of VarConnEstFailReportList:

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>
if the UE supports multiple CEF report:

3>
for each connEstFailReport in the connEstFailReportList in VarConnEstFailReportList:

4>
set timeSinceFailure to the time that elapsed since the associated connection establishment failure or connection resume failure in NR;

3>
if there is only one connEstFailReport in the connEstFailReportList in VarConnEstFailReportList:

4>
set the connEstFailReport in the UEInformationResponse message to the value of connEstFailReport in VarConnEstFailReportList;

3>
else:

4> 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;

End of the last change
<Option 2b>

Start of the first change
5.7.10.3
Reception of the UEInformationRequest message

Upon receiving the UEInformationRequest message, the UE shall, only after successful security activation:
<Partially 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 or in at least one of the entries of VarConnEstFailReportList:

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>
if the UE supports multiple CEF report:

3>
for each connEstFailReport in the connEstFailReportList in VarConnEstFailReportList:

4>
set timeSinceFailure to the time that elapsed since the associated connection establishment failure or connection resume failure in NR;

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

NOTE:
It is left to UE implementation how to behave when there is only one connEstFailReport in the connEstFailReportList in VarConnEstFailReportList.

End of the last change
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