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1. Introduction
For NR CEF report, it’s still FFS whether RPLMN or selected PLMN should be used in the procedure text. In this contribution, we try to provide our analysis and give the suggestion for way forward.
1. CEF report
2.1 Background for LTE CEF Report
In LTE spec, the design of CEF report is quite simple including the following two parts:
Part1: CEF data collection triggering condition;
Part2: CEF data reporting triggering condition.
For part1, CEF data collection triggering condition is like the following [1]:
[bookmark: _Toc20486778][bookmark: _Toc29342070][bookmark: _Toc29343209][bookmark: _Toc36566458][bookmark: _Toc36809867][bookmark: _Toc36846231][bookmark: _Toc36938884][bookmark: _Toc37081863][bookmark: _Toc46480488][bookmark: _Toc46481722][bookmark: _Toc46482956]5.3.3.6	T300 expiry
Omit something here:
2>	except for NB-IoT, store the following connection establishment failure information in the VarConnEstFailReport by setting its fields as follows:
3>	clear the information included in VarConnEstFailReport, if any;
[bookmark: OLE_LINK7][bookmark: OLE_LINK8]3>	set the plmn-Identity to the PLMN selected by upper layers (see TS 23.122 [11], TS 24.301 [35]) from the PLMN(s) included in the plmn-IdentityList in SystemInformationBlockType1;
During UE initial registration procedure, this is no RPLMN at UE side as the registration procedure is still ongoing, so in this case only selected PLMN is available for UE AS layer. If the T300 timer expired during UE initial registration procedure, according to current LTE spec, the CEF data is still collected.
Observation1: In LTE spec, the PLMN selected by upper layers is stored in CEF report when T300 expiry no matter the UE has done registration successfully or not.
For part2, CEF data reporting principle is given below [1]:
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Omit something here:
4>	if the UE has connection establishment failure information available in VarConnEstFailReport and if the RPLMN is equal to plmn-Identity stored in VarConnEstFailReport:
5>	include connEstFailInfoAvailable;
According to the description above, UE should include the connEstFailInfoAvailable indicator only when its RPLMN is equal to plmn-Identity stored in VarConnEstFailReport. This principle is to guarantee that the CEF data is reported to the corresponding PLMN network for optimization, just like the principle we have for RLF reporting.
Observation2: In LTE spec, UE should include the connEstFailInfoAvailable indicator only when its RPLMN is equal to plmn-Identity stored in VarConnEstFailReport.
2.2 Controversial Scenario for NR CEF Report
For CEF data collection triggering condition:
Let’s assume four cases:
Case1: UE was just power on and the initial registration procedure failed due to T300 expiry;
Case2: UE was just power on and the initial registration procedure failed due to T300 expiry and then UE triggered registration procedure again but the T300 expired again;
Case3: The UE is in RRC inactive and has stored CEF report in VarConnEstFailReport for PLMN1, UE’s RPLMN is PLMN1. Due to OOC, the UE NAS manually selects PLMN2 and the PLMN2 is an EPLMN of PLMN1, now the UE is still in RRC inactive and then UE triggers registration procedure in the same cell, which means this cell is a shared cell by PLMN1 and PLMN2, then registration procedure fails due to T319 expiry;
Case4: The UE is in RRC idle and has stored CEF report in VarConnEstFailReport for PLMN1, UE’s RPLMN is PLMN1. Due to OOC, the UE NAS manually selects PLMN2 and the PLMN2 is an EPLMN of PLMN1, now the UE is still in RRC idle and then UE NAS triggers connection establishment procedure in the same cell, which means this cell is a shared cell by PLMN1 and PLMN2, then connection establishment procedure fails due to T300 expiry;
In current spec, the UE behaviors after T300 or T319 expiry are given below [2]:
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The UE shall:
1> if timer T300 expires:
Omit something here:
2>	if the UE has connection establishment failure informaton 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>	clear the content included in VarConnEstFailReport except for the numberOfConnFail, if any;
2>	store the following connection establishment failure information in the VarConnEstFailReport by setting its fields as follows:
3>	set the plmn-Identity to the PLMN selected by upper layers (see TS 24.501 [23]) from the PLMN(s) included in the plmn-IdentityList in SIB1;
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The UE shall:
1>	if timer T319 expires or upon receiving Integrity check failure indication from lower layers while T319 is running:
2>	if the UE has connection establishment failure information or connection resume failure informaton 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> 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:
3>	set the plmn-Identity to the PLMN selected by upper layers (see TS 24.501 [23]) from the PLMN(s) included in the plmn-IdentityList in SIB1;
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]For Case1 above, UE will execute the green part in 5.3.3.7 above, due to no RPLMN available for Case1, only the PLMN selected by upper layers can be used to set plmn-Identity in VarConnEstFailReport. So the current wording ‘PLMN selected by upper layers’ in green part in 5.3.3.7 above is suitable to cover Case1 when T300 expiry. More addition, this is aligned with LTE spec based on Observation1.
For Case2 above, UE will execute the yellow part first in 5.3.3.7 above, due to no RPLMN available for Case2, only the PLMN selected by upper layers can be used to match with the plmn-identity stored in VarConnEstFailReport, so the current wording ‘RPLMN’ in yellow part in 5.3.3.7 above is not suitable to cover Case2 when T300 expiry. If the RPLMN is not available at UE, using ‘PLMN selected by upper layers’ is more correct than ‘RPLMN’.
For Case3 above, UE experienced T319 expiry again in the same cell but selected an EPLMN, in this case, the UE will execute the yellow part in 5.3.13.5 above. Basically, the numberOfConnFail shall not be reset to 0 as the T319 expired again in the same cell, due to RPLMN is always available for UE in RRC inactive, so UE shall use the RPLMN to match with the plmn-identity stored in VarConnEstFailReport instead of the EPLMN, if EPLMN is used in this case, numberOfConnFail will be reset to 0, so the current wording ‘RPLMN’ in yellow part in 5.3.13.5 above is suitable to cover Case3 when T319 expiry. For the green part in 5.3.13.5 above, the plmn-Identity stored in VarConnEstFailReport should be set to ‘PLMN selected by upper layers’ as the UE selects an EPLMN rather than the RPLMN when T319 expiry, which is also aligned with LTE spec based on Observation1.
For Case4 above, the analysis is quite similar with Case3, the UE should use RPLMN in yellow part in 5.3.3.7 above to match with the plmn-identity stored in VarConnEstFailReport to guarantee that numberOfConnFail will not be reset to 0 if the RPLMN is available at UE side.
In summary:
In T300 expiry case for the checking in yellow part in 5.3.3.7 above, if the RPLMN is not available at UE, using ‘PLMN selected by upper layers’ is more correct than ‘RPLMN’; while if the RPLMN is available at UE, using ‘RPLMN’ is more suitable.
In T319 expiry case for the checking in yellow part in 5.3.13.5 above, due to RPLMN is always available for UE in RRC inactive, ‘RPLMN’ should be always used for checking.
As for Part2: CEF data reporting triggering condition
We think the LTE principle in Observation2 can be simply reused without any changes.
Based on the analysis above, change is only needed for the yellow part in 5.3.3.7 above, so we propose:
Proposal 1: Change the wording in 5.3.3.7 of TS38.331 from
‘2>if the UE has connection establishment failure informaton or connection resume failure information available in VarConnEstFailReport and if the RPLMN is not equal to plmn-identity stored in VarConnEstFailReport; or’
to
‘2>	if the UE has connection establishment failure informaton or connection resume failure information available in VarConnEstFailReport and if the RPLMN is available and is not equal to plmn-identity stored in VarConnEstFailReport; or
2>	if the UE has connection establishment failure informaton or connection resume failure information available in VarConnEstFailReport and if the RPLMN is not available and the PLMN selected by upper layers (see TS 24.501 [23]) from the PLMN(s) included in the plmn-IdentityList in SIB1is not equal to plmn-identity stored in VarConnEstFailReport; or’
Proposal 2: RAN2 to agree the corresponding CR [3].
1. Conclusion
In conclusion, we propose the followings:
Observation1: In LTE spec, the PLMN selected by upper layers is stored in CEF report when T300 expiry no matter the UE has done registration successfully or not.
Observation2: In LTE spec, UE should include the connEstFailInfoAvailable indicator only when its RPLMN is equal to plmn-Identity stored in VarConnEstFailReport.
Proposal 1: Change the wording in 5.3.3.7 of TS38.331 from
‘2>if the UE has connection establishment failure informaton or connection resume failure information available in VarConnEstFailReport and if the RPLMN is not equal to plmn-identity stored in VarConnEstFailReport; or’
to
‘2>	if the UE has connection establishment failure informaton or connection resume failure information available in VarConnEstFailReport and if the RPLMN is available and is not equal to plmn-identity stored in VarConnEstFailReport; or
2>	if the UE has connection establishment failure informaton or connection resume failure information available in VarConnEstFailReport and if the RPLMN is not available and the PLMN selected by upper layers (see TS 24.501 [23]) from the PLMN(s) included in the plmn-IdentityList in SIB1is not equal to plmn-identity stored in VarConnEstFailReport; or’
Proposal 2: RAN2 to agree the corresponding CR [3].
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