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1	Introduction
This contribution discusses some issues on PSCell MHI storage and RLF report content determination.  
2	Discussion on PSCell MHI storage
2.1	visitedPSCellInfoList vs. visitedPSCellInfoListReport
According to the current procedure text in [1], the field name "visitedPSCellInfoList" refers to the field in the UE variable VarMobilityHistoryReport while another field name "visitedPSCellInfoListReport" intends to indicate the field in visitedCellInfoList (see only relevent procedure texts as below). 
	1>	If the UE supports PSCell mobility history information and upon addition of a PSCell:
2>	include an entry in visitedPSCellInfoList in variable VarMobilityHistoryReport possibly after performing the following, if necessary:
3>	if visitedPSCellInfoListReport is available in the visitedCellInfoList in variable VarMobilityHistoryReport:


Observation 1: Current procedure text uses "visitedPSCellInfoList" to indicate the field in variable VarMobilityHistoryReport while "visitedPSCellInfoListReport" refers to the field in visitedCellInfoList. 
However, current ASN.1 is not aligned with above intent. That is, visitedPCellInfoListReport is defined in the variable VarMobilityHistoryReport, which should be visitedPCellInfoList. 
VarMobilityHistoryReport-r16 ::= VisitedCellInfoList-r16

VarMobilityHistoryReport-r17 ::= SEQUENCE {
    visitedCellInfoList-r16          VisitedCellInfoList-r16,
    visitedPSCellInfoListReport-r17  VisitedPSCellInfoList-r17         OPTIONAL
} 
Proposal 1: Change the field name "visitedPSCellInfoListReport" to "visitedPCellInfoList" in the UE variable VarMobilityHistoryReport i.e. 
VarMobilityHistoryReport-r17 ::= SEQUENCE {
    visitedCellInfoList-r16          VisitedCellInfoList-r16,
    visitedPSCellInfoListReport-r17  VisitedPSCellInfoList-r17         OPTIONAL
} 
2.2	Support of MHI for PCell change with PSCell release 
According to Annex B in [2], PCell change with PSCell release is supported. In this case, the UE needs to log both the global cell identity (or physical cell identity and carrier frequency) of the previous PCell and the time spent in the previous PCell and the global cell identity (or physical cell identity and carrier frequency) of the previous PSCell and the time spent in the previous PSCell. However, there is no procedure text to describe such UE behavior.  
Observation 2: When PCell is changed and PSCell is released simultaneously, the UE needs to log both previous PCell and PSCell MHI. 
Proposal 2: Update the procedure text as in the TP1 in Annex to describe the storage of PSCell MHI for PCell change with PSCell release.
2.3	Handling of visitedPSCellInfoList in VarMobilityHistoryReport  
According to ASN.1 of the UE variable VarMobilityHistoryReport, the UE manages single PSCell mobility information list e.g. visitedPSCellInfoList. Hence, whenever the current PCell becomes the previous PCell, the UE supporting PSCell mobility history information includes it, if available, within the entry of the visitedCellInfoList associated to the latest PCell entry and removes it from the VarMobilityHistoryReport as clarified in the below procedure text:
	1>	Upon change of suitable cell, consisting of PCell in RRC_CONNECTED (for NR or E-UTRA cell) or serving cell in RRC_INACTIVE (for NR cell) or in RRC_IDLE (for NR or E-UTRA cell), to another NR or E-UTRA cell, or when entering any cell selection' state from 'camped normally' state in NR or LTE or when entering 'any cell selection' state from a suitable cell in RRC_CONNECTED state in NR or LTE:
(skipped)
3>	if the UE supports PSCell mobility history information and if visitedPSCellInfoList exists in VarMobilityHistoryReport:
4>	include visitedPSCellInfoList in VarMobilityHistoryReport in the visitedPSCellInfoListReport within the entry of the visitedCellInfoList associated to the latest PCell entry;
4>	remove visitedPSCellInfoList from the variable VarMobilityHistoryReport;


Observation 3: Whenever the current PCell becomes the previous PCell, the UE supporting PSCell mobility history information includes visitedPSCellInfoList in VarMobilityHistoryReport, if available, within the entry of the visitedCellInfoList associated to the latest PCell entry and removes it from the VarMobilityHistoryReport. 
Note that above yellow part procedure text 1> covers "upon entering 'camped normally' state in NR (in RRC_IDLE or RRC_INACTIVE) or E-UTRA (in RRC_IDLE) while previously in RRC_CONNECTED state NR or LTE while not connected to a PSCell". Thus, in order to apply observation 3 as well in this case, we think that there is no need to specify the following separate procedure text (note that the term 'current' should be 'previous') i.e. it should be specified within the existing condition of above yellow part. 
	1>	if the UE supports PSCell mobility history information and upon entering 'camped normally' state in NR (in RRC_IDLE or RRC_INACTIVE) or E-UTRA (in RRC_IDLE) while previously in RRC_CONNECTED state NR or LTE while not connected to a PSCell:
(skipped)
2>	for the included entry:
3>	set the field timeSpent of the entry as the time without PSCell according to the following:
4>	if the UE experienced a PSCell release since entering the current PCell in RRC_CONNECTED:
5>	include the time spent with no PSCell since last PSCell release after entering the current PCell in RRC_CONNECTED;
4>	else:
5>	include the time spent with no PSCell since entering the current PCell in RRC_CONNECTED;


Proposal 3: Restructure the procedure text as in the TP1 in Annex to handle visitedPSCellInfoList in VarMobilityHistoryReport upon entering 'camped normally' state in NR (in RRC_IDLE or RRC_INACTIVE) or E-UTRA (in RRC_IDLE) while previously in RRC_CONNECTED state NR or LTE while not connected to a PSCell.
3	Discussion on RLF report content determination
At RAN2#119-e meeting, the following agreement was made: 
	Agreements:
1    When the UE experiences an RLF in the CHO recovery cell, the UE does not include in the RLF-Report, the previousPCellID, the timeConnFailure, and the lastHO-Type.


In order to capture above agreement, the cyan part in clause 5.3.10.5 was added as per below: 
	[bookmark: _Toc60776827][bookmark: _Toc124712688] 5.3.10.5	RLF report content determination
The UE shall determine the content in the VarRLF-Report as follows:
 (skipped)
1>	else if the failure is detected due to radio link failure as described in 5.3.10.3, set the fields in VarRLF-report as follows:
(skipped)
2>	if an RRCReconfiguration message including the reconfigurationWithSync was received before the connection failure:
3>	if the last executed RRCReconfiguration message including the reconfigurationWithSync concerned an intra NR handover and it was received while connected to the previous PCell to which the UE was connected before connecting to the PCell where radio link failure is detected; and
3>	if the PCell in which the radio link failure was detected was a result of cell selection and the T311 was not running at the time of PCell selection:
4>	include the nrPreviousCell in previousPCellId and set it to the global cell identity and the tracking area code of the PCell where the last executed RRCReconfiguration message including reconfigurationWithSync was received;
4>	if the last executed RRCReconfiguration message including reconfigurationWithSync was concerning a DAPS handover:
5>	set lastHO-Type to daps;
4>	else if the last executed RRCReconfiguration message including reconfigurationWithSync was concerning a conditional handover:
5>	set lastHO-Type to cho;
4>	set the timeConnFailure to the elapsed time since the execution of the last RRCReconfiguration message including the reconfigurationWithSync;


We think that the sentence "as a result of cell selection" does not reflect successful (C)HO or DAPS as the UE does not perform cell selection at all while performing (C)HO or DAPS. Hence, the consequece would be that the UE does not include in the RLF-Report, the previousPCellID, the timeConnFailure, and the lastHO-Type if RLF in the current PCell is detected after successful (C)HO or DAPS. 
Observation 4: According to the current procedure text, the UE does not include in the RLF-Report, the previousPCellID, the timeConnFailure, and the lastHO-Type if RLF in the current PCell is detected after successful (C)HO or DAPS.
Proposal 4: Update the procedure text as in the TP2 in the Annex to include the previousPCellID, the timeConnFailure, and the lastHO-Type in the RLF-Report if RLF in the current PCell is detected after successful (C)HO or DAPS. 
4	Conclusion
In section 2, the following observations are made: 
Observation 1: Current procedure text uses "visitedPSCellInfoList" to indicate the field in variable VarMobilityHistoryReport while "visitedPSCellInfoListReport" refers to the field in visitedCellInfoList. 
Observation 2: When PCell is changed and PSCell is released simultaneously, the UE needs to log both previous PCell and PSCell MHI. 
Observation 3: Whenever the current PCell becomes the previous PCell, the UE supporting PSCell mobility history information includes visitedPSCellInfoList in VarMobilityHistoryReport, if available, within the entry of the visitedCellInfoList associated to the latest PCell entry and removes it from the VarMobilityHistoryReport. 
Observation 4: According to the current procedure text, the UE does not include in the RLF-Report, the previousPCellID, the timeConnFailure, and the lastHO-Type if RLF in the current PCell is detected after successful (C)HO or DAPS.
Based on the above, RAN2 is requested to discuss and agree on the following proposals:
Proposal 1: Change the field name "visitedPSCellInfoListReport" to "visitedPCellInfoList" in the UE variable VarMobilityHistoryReport i.e. 
VarMobilityHistoryReport-r17 ::= SEQUENCE {
    visitedCellInfoList-r16          VisitedCellInfoList-r16,
    visitedPSCellInfoListReport-r17  VisitedPSCellInfoList-r17         OPTIONAL
} 
Proposal 2: Update the procedure text as in the TP1 in Annex to describe the storage of PSCell MHI for PCell change with PSCell release.
Proposal 3: To restructure the procedure text as in the TP1 in Annex to handle visitedPSCellInfoList in VarMobilityHistoryReport upon entering 'camped normally' state in NR (in RRC_IDLE or RRC_INACTIVE) or E-UTRA (in RRC_IDLE) while previously in RRC_CONNECTED state NR or LTE while not connected to a PSCell.
Proposal 4: Update the procedure text as in the TP2 in the Annex to include the previousPCellID, the timeConnFailure, and the lastHO-Type in the RLF-Report if RLF in the current PCell is detected after successful (C)HO or DAPS. 
4	Reference
[1] 3GPP TS 38.331 v17.3.0 Radio Resource Control (RRC) protocol specification
5	Annex
5.1	Text Proposal 1 
[bookmark: _Toc60776992][bookmark: _Toc124712862]5.7.9.2	Initiation
If the UE supports storage of mobility history information, the UE shall:
(skipped)
1>	Upon change of suitable cell, consisting of PCell in RRC_CONNECTED (for NR or E-UTRA cell) or serving cell in RRC_INACTIVE (for NR cell) or in RRC_IDLE (for NR or E-UTRA cell), to another NR or E-UTRA cell, or when entering any cell selection' state from 'camped normally' state in NR or LTE or when entering 'any cell selection' state from a suitable cell in RRC_CONNECTED state in NR or LTE:
(skipped)
3>	if the UE supports PSCell mobility history information and if the UE continues to be connected to the same PSCell during the change of the PCell in RRC_CONNECTED; or
3>	if the UE supports PSCell mobility history information and if the UE changes PSCell, or attempts to change PSCell but fails, at the same time as the change of the PCell in RRC_CONNECTED:; or
3>	if the UE supports PSCell mobility history information and if the PSCell is released at the same time as the change of the Pcell in RRC_CONNECTED;
4>	include an entry in visitedPSCellInfoList of the variable VarMobilityHistoryReport possibly after performing the following, if necessary:
5>	if visitedPSCellInfoListReport is available in the visitedCellInfoList in variable VarMobilityHistoryReport:
6>	for the oldest PCell entry in visitedCellInfoList including visitedPSCellInfoListReport;
7>	remove the oldest entry in the visitedPSCellInfoListReport;
5>	else:
6>	remove the oldest entry in visitedPSCellInfoList in variable VarMobilityHistoryReport;
4>	for the included entry:
5>	if the global cell identity of the PSCell (in case the UE continues to be connected to the same PSCell) or the previous PSCell (in case the UE changes PSCell, or attempts to change PSCell but fails, or in case PSCell is released) is available:
6>	include the global cell identity of that cell in the field visitedCellId of the entry;
5>	else:
6>	include the physical cell identity and carrier frequency of that cell in the field visitedCellId of the entry;
5>	set the field timeSpent of the entry as the time spent in the PSCell, while being connected to previous PCell;
3>	if the UE supports PSCell mobility history information and if the UE was not configured with a PSCell at the time of change of PCell in RRC_CONNECTED:; or
3>	if the UE supports PSCell mobility history information and upon entering 'camped normally' state in NR (in RRC_IDLE or RRC_INACTIVE) or E-UTRA (in RRC_IDLE) while previously in RRC_CONNECTED state NR or LTE while not connected to a PSCell:
4>	include an entry in visitedPSCellInfoList after performing the following, if necessary;
5>	if visitedPSCellInfoListReport is available in the visitedCellInfoList in variable VarMobilityHistoryReport:
6>	for the oldest PCell entry in visitedCellInfoList including visitedPSCellInfoListReport;
7>	remove the oldest entry in the visitedPSCellInfoListReport;
5>	else:
6>	remove the oldest entry in visitedPSCellInfoList in variable VarMobilityHistoryReport;
4>	for the included entry:
5>	set the field timeSpent of the entry as the time without PSCell according to the following:
6>	if the UE experienced a PSCell release since entering the previous PCell in RRC_CONNECTED:
7>	include the time spent with no PSCell since last PSCell release since entering the previous PCell in RRC_CONNECTED;
6>	else:
7>	include the time spent with no PSCell since entering the previous PCell in RRC_CONNECTED;
3>	if the UE supports PSCell mobility history information and if visitedPSCellInfoList exists in VarMobilityHistoryReport:
4>	include visitedPSCellInfoList in VarMobilityHistoryReport in the visitedPSCellInfoListReport within the entry of the visitedCellInfoList associated to the latest PCell entry;
4>	remove visitedPSCellInfoList from the variable VarMobilityHistoryReport;
1>	if the UE supports PSCell mobility history information and upon entering 'camped normally' state in NR (in RRC_IDLE or RRC_INACTIVE) or E-UTRA (in RRC_IDLE) while previously in RRC_CONNECTED state NR or LTE while not connected to a PSCell:
2>	include an entry in visitedPSCellInfoList after performing the following, if necessary;
3>	if visitedPSCellInfoListReport is available in the visitedCellInfoList in variable VarMobilityHistoryReport:
4>	for the oldest PCell entry in visitedCellInfoList including visitedPSCellInfoListReport;
5>	remove the oldest entry in the visitedPSCellInfoListReport;
3>	else:
4>	remove the oldest entry in visitedPSCellInfoList in variable VarMobilityHistoryReport;
2>	for the included entry:
3>	set the field timeSpent of the entry as the time without PSCell according to the following:
4>	if the UE experienced a PSCell release since entering the current PCell in RRC_CONNECTED:
5>	include the time spent with no PSCell since last PSCell release after entering the current PCell in RRC_CONNECTED;
4>	else:
5>	include the time spent with no PSCell since entering the current PCell in RRC_CONNECTED;
5.2	Text Proposal 2
5.3.10.5	RLF report content determination
The UE shall determine the content in the VarRLF-Report as follows:
(skipped)
1>	else if the failure is detected due to radio link failure as described in 5.3.10.3, set the fields in VarRLF-report as follows:
2>	set the connectionFailureType to rlf;
2>	set the rlf-Cause to the trigger for detecting radio link failure in accordance with clause 5.3.10.4;
2>	set the nrFailedPCellId in failedPCellId to the global cell identity and the tracking area code, if available, and otherwise to the physical cell identity and carrier frequency of the PCell where radio link failure is detected;
2>	if an RRCReconfiguration message including the reconfigurationWithSync was received before the connection failure:
3>	if the last executed RRCReconfiguration message including the reconfigurationWithSync concerned an intra NR handover and it was received while connected to the previous PCell to which the UE was connected before connecting to the PCell where radio link failure is detected; and
3>	if the PCell in which the radio link failure was detected was a result of cell selection and the T311 was not a result of a conditional reconfiguration execution upon cell selection performed while T311 is not running as defined in 5.3.7.3running at the time of PCell selection:
4>	include the nrPreviousCell in previousPCellId and set it to the global cell identity and the tracking area code of the PCell where the last executed RRCReconfiguration message including reconfigurationWithSync was received;
4>	if the last executed RRCReconfiguration message including reconfigurationWithSync was concerning a DAPS handover:
5>	set lastHO-Type to daps;
4>	else if the last executed RRCReconfiguration message including reconfigurationWithSync was concerning a conditional handover:
5>	set lastHO-Type to cho;
4>	set the timeConnFailure to the elapsed time since the execution of the last RRCReconfiguration message including the reconfigurationWithSync;
3>	else if the last RRCReconfiguration message including the reconfigurationWithSync concerned a handover to NR from E-UTRA and if the UE supports Radio Link Failure Report for Inter-RAT MRO EUTRA:
4>	include the eutraPreviousCell in previousPCellId and set it to the global cell identity and the tracking area code of the E-UTRA PCell where the last RRCReconfiguration message including reconfigurationWithSync was received embedded in E-UTRA RRC message MobilityFromEUTRACommand message as specified in TS 36.331 [10] clause 5.4.3.3;
4>	set the timeConnFailure to the elapsed time since reception of the last RRCReconfiguration message including the reconfigurationWithSync embedded in E-UTRA RRC message MobilityFromEUTRACommand message as specified in TS 36.331 [10] clause 5.4.3.3;

