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1	Introduction
This contribution first re-caps how existing CEF (connection establishment/resume failure) has been supported in Rel-16. Then we discuss how to specify intended UE behavior on multiple CEF based on previous RAN2 agreement with draft TPs. 
2	Discussion
2.1	Recap of single CEF in Rel-16
In Rel-16, the UE stores the connection establishment/resume failure (CEF) information in the VarConnEstFailReport upon T300 expiry or upon T319 expiry. Since the feature of single CEF is mandatory supported without UE capability, the UE blindly indicates connEstFailInfoAvailable in the RRCxxxComplete message without any prior knowledge whether current network (e.g. Rel-15 or Rel-16) can understand it or not. 
Observation 1: As the feature of single CEF is mandatory supported without UE capability reporting, Rel-16 UE blindly indicates connEstFailInfoAvailable in the RRCxxxComplete message without any prior knowledge whether current network (e.g. Rel-15 or Rel-16) can understand it or not. 
There is one single entry in VarConnEstFailReport. Thus, the UE only logs the latest CEF information i.e. the UE clears old stored CEF information and updates the new CEF whenever T300 or T319 expires. 
Observation 2: Rel-16 UE always logs the latest CEF information i.e. the UE clears old stored CEF information and updates the new CEF whenever T300 or T319 expires. 
2.2	Multiple CEF in Rel-17
So far, the following agreements on multiple CEF have been made in RAN2: 
· New capability bit is introduced to indicate if UE supports multiple CEF. 
· Existing availability bit and request bit is reused for multiple CEF reports. 
· Only one PLMN is allowed in multiple CEF reports and UE clears stored connection establishment/resume failure information upon logging a CEF in a cell with a different RPLMN Another identity 
· PerRAInfoList is included in CEF report when multiple CEF is stored
· When the UE occurs a new CEF, if the failed cell id of the CEF is the same as the failed cell id in the last entry in VarConnEstFailReportList, the UE replaces the last CEF report with the new CEF report and the numberOfConnFail is summed. Otherwise (two cell ids are different), the UE appends the new CEF into VarConnEstFailReportList

With the yellow-highlighted agreement, Rel-17 UE supporting feature of multiple CEF does not know whether current network supports it or not. It means that Rel-17 UE supporting feature of multiple CEF blindly reports both existing single CEF and multiple CEF information. Given that there is no way of selectively reporting either single CEF or multiple CEF information, it seems several aspects to be further discussed based on current MDT/SON RRC agreed CR [1]. 
Observation 3: As existing availability bit and request bit is reused for multiple CEF reports, Rel-17 UE supporting multiple CEF reports needs to report both existing single CEF and multiple CEF information together.
First issue is how to define VarConnEstFailReportList in ASN.1. Same as in Rel-16, it was agreed that only one PLMN is allowed in multiple CEF reports (see green-highlighted agreement). Thus, the UE supporting multiple CEF reports does not need to keep PLMN identity in VarConnEstFailReportList as it can compare whether the failed cell is within a different RPLMN identity or not via existing VarConnEstFailReport. 
Observation 4: The UE supporting multiple CEF reports can compare whether the failed cell is within a different RPLMN identity or not via existing VarConnEstFailReport. 
VarConnEstFailReport UE variable
-- ASN1START
-- TAG-VARCONNESTFAILREPORT-START

VarConnEstFailReport-r16 ::= SEQUENCE {
    connEstFailReport-r16        ConnEstFailReport-r16,
    plmn-Identity-r16            PLMN-Identity
}

-- TAG-VARCONNESTFAILREPORT-STOP
-- ASN1STOP

VarConnEstFailReportList UE variable
-- ASN1START
-- TAG-VARCONNESTFAILREPORTLIST-START

VarConnEstFailReportLIST-r17 ::= SEQUENCE {
    connEstFailReportList-r17        SEQUENCE (SIZE (1..maxCEFReport-r17)) OF VarConnEstFailReport-r16
}

-- TAG-VARCONNESTFAILREPORTLIST-STOP
-- ASN1STOP

Proposal 1: Update VarConnEstFailReportList in ASN.1 such that multiple CEF reports are stored without PLMN identity. 
Proposal 2: Update procedure text such that RPLMN checking on multiple CEF is based on existing VarConnEstFailReport.

Another issue is that the UE supporting multiple CEF reports may end up with storing/reporting duplicated CEF information i.e. the existing single CEF information in the VarConnEstFailReport and the last entry in the VarConnEstFailReportList. Let's consider that the UE occurred CEF problems consecutively i.e. 
· Cell 1 (RPLMN)  Cell 2 (RPLMN)  Cell 2 (RPLMN)  Cell 3 (RPLMN) 

According to the current procedure text in [1] (see relevant text only), 

2> clear the content included in VarConnEstFailReport except for the numberOfConnFail, if any;
…
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;
the stored CEF information will be as follows:
	
	Cell 1 within RPLMN
	Cell 2 within RPLMN
	Cell 2 within RPLMN
	Cell 3 within RPLMN

	Rel-16 field
	CEF info in cell 1
	CEF info in cell 2
	CEF info in cell 2
	CEF info in cell 3

	Rel-17 field
	CEF info in cell 1
	CEF info in cell 1 and cell 2
	CEF info in cell 1 and cell 2
	CEF info in cell 1, cell 2 and cell 3



Observation 5: The UE supporting multiple CEF reports may store/report duplicated CEF information i.e. existing information in the VarConnEstFailReport and the last entry in the VarConnEstFailReportList. 
We believe that it is unnecessary signalling overhead from a UE side. As mentioned in observation 2 and observation 3, the UE supporting multiple CEF reports will always log the latest CEF information in the VarConnEstFailReport. Thus, the intended UE behavior should be as follows:
	
	Cell 1 within RPLMN
	Cell 2 within RPLMN
	Cell 2 within RPLMN
	Cell 3 within RPLMN

	Rel-16 field
	CEF info in cell 1
	CEF info in cell 2
	CEF info in cell 2
	CEF info in cell 3

	Rel-17 field
	X
	CEF info in cell 1 
	CEF info in cell 2
	CEF info in cell 1 and cell 2 


Proposal 3: Update the procedure text such that the UE supporting multiple CEF reports does not store duplicated CEF information in the VarConnEstFailReport and in the VarConnEstFailReportList.
Note that draft TPs for above proposals are provided in the Annex. 
3	Conclusion
In section 2, the following observations are made: 
Observation 1: As the feature of single CEF is mandatory supported without UE capability reporting, Rel-16 UE blindly indicates connEstFailInfoAvailable in the RRCxxxComplete message without any prior knowledge whether current network (e.g. Rel-15 or Rel-16) can understand it or not. 
Observation 2: Rel-16 UE always logs the latest CEF information i.e. the UE clears old stored CEF information and updates the new CEF whenever T300 or T319 expires. 
Observation 3: As existing availability bit and request bit is reused for multiple CEF reports, Rel-17 UE supporting multiple CEF reports needs to report both existing single CEF and multiple CEF information together.
Observation 4: The UE supporting multiple CEF reports can compare whether the failed cell is within a different RPLMN identity or not via existing VarConnEstFailReport. 
Observation 5: The UE supporting multiple CEF reports may store/report duplicated CEF information i.e. existing information in the VarConnEstFailReport and the last entry in the VarConnEstFailReportList. 

Based on the above, RAN2 is requested to discuss and agree on the following proposals.
Proposal 1: Update VarConnEstFailReportList in ASN.1 such that multiple CEF reports are stored without PLMN identity. 
Proposal 2: Update procedure text such that RPLMN checking on multiple CEF is based on existing VarConnEstFailReport.
Proposal 3: Update the procedure text such that the UE supporting multiple CEF reports does not store duplicated CEF information in the VarConnEstFailReport and in the VarConnEstFailReportList.
Note that draft TP for above proposals are provided in the Annex.
4	Reference
[1] R2-2204209,	Introducing Enhancement of Data Collection for SON and MDT 
5	Annex: Text Proposals 
START OF CHANGE
[bookmark: _Toc60776743][bookmark: _Toc100843779]5.3.3	RRC connection establishment
<Text Omitted>
[bookmark: _Toc60776751][bookmark: _Toc100929549]5.3.3.7	T300 expiry
The UE shall:
1>	if timer T300 expires:
2>	reset MAC, release the MAC configuration and re-establish RLC for all RBs that are established;
2>	if the UE supports RRC Connection Establishment failure with temporary offset and the T300 has expired a consecutive connEstFailCount times on the same cell for which connEstFailureControl is included in SIB1:
3>	for a period as indicated by connEstFailOffsetValidity:
4>	use connEstFailOffset for the parameter Qoffsettemp for the concerned cell when performing cell selection and reselection according to TS 38.304 [20] and TS 36.304 [27];
NOTE 1:	When performing cell selection, if no suitable or acceptable cell can be found, it is up to UE implementation whether to stop using connEstFailOffset for the parameter Qoffsettemp during connEstFailOffsetValidity for the concerned cell.
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 supports multiple CEF report:
3>	if the UE has connection establishment failure information or connection resume failure information available in VarConnEstFailReportList and if the RPLMN is not equal to plmn-Identity stored in VarConnEstFailReport: 
4>	clear the content included in VarConnEstFailReportList;
3>	if the cell identity of current cell is not equal to the cell identity stored in measResultFailedCell in VarConnEstFailReport: 
4> if the maxCEF-Report-r17 has not been reached:
5>	append the VarConnEstFailReport except for the plmn-Identity as a new entry in the VarConnEstFailReportList;
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-IdentityInfoList in SIB1;
3>	set the measResultFailedCell to include the global cell identity, tracking area code, the cell level and SS/PBCH block level RSRP, and RSRQ, and SS/PBCH block indexes, of the failed cell based on the available SSB measurements collected up to the moment the UE detected connection establishment failure;
3>	if available, set the measResultNeighCells, in order of decreasing ranking-criterion as used for cell re-selection, to include neighbouring cell measurements for at most the following number of neighbouring cells: 6 intra-frequency and 3 inter-frequency neighbours per frequency as well as 3 inter-RAT neighbours, per frequency/ set of frequencies per RAT and according to the following:
4>	for each neighbour cell included, include the optional fields that are available;
NOTE 2:	The UE includes the latest results of the available measurements as used for cell reselection evaluation, which are performed in accordance with the performance requirements as specified in TS 38.133 [14].
3>	if available, set the locationInfo as follows:
4>	if available, set the commonLocationInfo to include the detailed location information;
4>	if available, set the bt-LocationInfo to include the Bluetooth measurement results, in order of decreasing RSSI for Bluetooth beacons;
4>	if available, set the wlan-LocationInfo to include the WLAN measurement results, in order of decreasing RSSI for WLAN APs;
4>	if available, set the sensor-LocationInfo to include the sensor measurement results as follows;
5>	if available, include the sensor-MeasurementInformation;
5>	if available, include the sensor-MotionInformation;
NOTE 3:	Which location information related configuration is used by the UE to make the locationInfo available for inclusion in the VarConnEstFailReport is left to UE implementation.
3>	set perRAInfoList to indicate the performed random access procedure related information as specified in 5.7.10.5;
3>	if the numberOfConnFail is smaller than 8:
4>	increment the numberOfConnFail by 1;
2>	inform upper layers about the failure to establish the RRC connection, upon which the procedure ends;
The UE may discard the connection establishment failure or connection resume failure information, i.e. release the UE variable VarConnEstFailReport, 48 hours after the last connection establishment failure is detected.
The L2 U2N Relay UE either triggers PC5-S release or sends Notification message to the connected L2 U2N Remote UE(s) in accordance with 5.8.9.10.
NEXT CHANGE
[bookmark: _Toc60776830][bookmark: _Toc100929645]5.3.13	RRC connection resume
<Text Omitted>
[bookmark: _Toc60776836][bookmark: _Toc100929652]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 supports multiple CEF report:
23>	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:
34>	clear the content included in VarConnEstFailReportList;
3>	if the cell identity of current cell is not equal to the cell identity stored in measResultFailedCell in VarConnEstFailReport: 
4> if the maxCEF-Report-r17 has not been reached:
5>	append the VarConnEstFailReport except for the plmn-Identity as a new entry in the 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:
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-IdentityInfoList in SIB1;
3>	set the measResultFailedCell to include the global cell identity, tracking area code, the cell level and SS/PBCH block level RSRP, and RSRQ, and SS/PBCH block indexes, of the failed cell based on the available SSB measurements collected up to the moment the UE detected connection resume failure;
3>	if available, set the measResultNeighCells, in order of decreasing ranking-criterion as used for cell re-selection, to include neighbouring cell measurements for at most the following number of neighbouring cells: 6 intra-frequency and 3 inter-frequency neighbours per frequency as well as 3 inter-RAT neighbours, per frequency/ set of frequencies per RAT and according to the following:
4>	for each neighbour cell included, include the optional fields that are available;
NOTE:	The UE includes the latest results of the available measurements as used for cell reselection evaluation, which are performed in accordance with the performance requirements as specified in TS 38.133 [14].
3>	if available, set the locationInfo as in 5.3.3.7;
3>	set perRAInfoList to indicate the performed random access procedure related information as specified in 5.7.10.5;
3>	if numberOfConnFail is smaller than 8:
4>	increment the numberOfConnFail by 1;
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;
2>	perform the actions upon going to RRC_IDLE as specified in 5.3.11 with release cause 'RRC Resume failure'.
1>	else if upon receiving Integrity check failure indication from lower layers while T319 or T319a is running:
2>	perform the actions upon going to RRC_IDLE as specified in 5.3.11 with release cause 'RRC Resume failure'.
1>	else if indication from the MCG RLC that the maximum number of retransmissions has been reached is received while T319a is running; or
1>	if random access problem indication is received from MCG MAC while T319a is running; or
[bookmark: _Hlk97191875]1>	if the lower layers indicate that cg-SDT-TimeAlignmentTimer expired before receiving network response for the UL CG-SDT transmission with CCCH message while T319a is running; or
1>	if T319a expires:
2>	perform the actions upon going to RRC_IDLE as specified in 5.3.11 with release cause 'RRC Resume failure'.
The UE may discard the connection resume failure or connection establishment failure information, i.e. release the UE variable VarConnEstFailReport, 48 hours after the last connection resume failure is detected.
The L2 U2N Relay UE either triggers PC5-S release or sends Notification message to the connected L2 U2N Remote UE(s) in accordance with 5.8.9.10.
NEXT CHANGE
[bookmark: _Toc60777581][bookmark: _Toc100930547]7.4	UE variables
[bookmark: _Toc100930551]–	VarConnEstFailReportList
The UE variable VarConnEstFailReportList includes a list of the connection establishment failure and/or connection resume failure information.
VarConnEstFailReportList UE variable
-- ASN1START
-- TAG-VARCONNESTFAILREPORTLIST-START

VarConnEstFailReportListIST-r17 ::= SEQUENCE {
    connEstFailReportList-r17        SEQUENCE (SIZE (1..maxCEFReport-r17)) OF VarConnEstFailReport-r16
}

-- TAG-VARCONNESTFAILREPORTLIST-STOP
-- ASN1STOP
END OF CHANGE

