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Introduction
In this paper we discuss the following:
· QoE session start/stop indications from the UE during CHO.
· QMC continuity upon intra-5GC inter-RAT mobility.
TPs for QoE BL CR for TS 38.413 and TS 38.423 are provided in Annexes A and B, respectively.

QoE session start/stop indications from the UE during CHO 
A UE for which a CHO configuration is being prepared, is given a configuration for each candidate target gNB, that it should apply when connecting to that gNB. In addition, the candidate target gNB(s) is (are) given the configurations that the UE has at the source gNB. The UE configuration at the source gNB received by the candidate target gNBs may also include the QMC Configuration Information IE, containing the QoE Measurement Status IEs, indicating whether QoE measurement collection has started for a QoE configuration. 
In case of a regular handover, the Handover Preparation procedure provides timely information to a target gNB about the ongoing QoE measurement sessions at a UE. However, in case of a CHO, the information concerning the QoE measurement status shared at the time at which the CHO preparation is made, may become outdated by the time the UE connects to a candidate target gNB. In fact, during the period between the CHO preparation and the HO execution, the UE’s QoE measurement session status may have changed several times, where the UE may be configured to signal to the source gNB the session start and stop indications for each session status change. 
Observation: The information about QoE measurement status shared at the time at which the CHO preparation is made may become outdated by the time the UE connects to a candidate target gNB.
It is important to provide the candidate target nodes with a correct QoE measurement session status information just before, or during, or just after handover execution. If the target node receives incorrect measurement status information it may decide to release the measurements that should be kept, or vice-versa. Incorrect QoE measurement session status information may also lead to incorrect alignment with MDT measurements. 
To solve the above issue, we consider two types of solutions: network-based and UE-based.
For the network-based solution, we consider two possibilities: 
· Solution A: Whenever the session status update is received, the source gNB that receives a session start, stop/end indications from the UE, forwards via the XnAP signalling the update to each of the candidate gNBs for which conditional handover configuration for the UE has been created. 
· Solution B: If the source gNB receives the session start, stop/end indications from the UE, it does not forward the updates to all candidate gNBs. The target gNB to which the UE connects to after successful evaluation of a CHO configuration, sends to the source gNB a HO success indication, and then the source gNB sends to the target gNB the QoE measurement session status in the SN STATUS TRANSFER message.
The drawback of Solution A is a large and unnecessary signalling overhead, due to the need to indicate to all candidate target gNBs when the QoE measurement status changes during the period when a CHO configuration is applied (but not executed). The situation may be exacerbated if the CHO configuration remains active for a long time and/or if the QoE measurement status changes several times during this period. Solution B does not incur extensive signalling, but, like Solution A, it incurs impact to legacy XnAP procedures. In addition, until the SN STATUS TRANSFER message is available at the target gNB it potentially might have an outdated indication of the QoE measurement status.
In a UE-based solution, the UE may directly indicate to the target gNB the QoE measurement session status at the time when, or shortly after, the CHO is executed. This exchange could be included in the CHO procedure towards the new gNB, and it avoids the need for network signalling. In other words, the source gNB need not signal to any of the target nodes any updates related to the QoE measurement session status. At the same time, the UE has the most up-to-date session status information.
Based on the above, we propose that RAN3 agrees the UE-based solution for the CHO scenario, and to send an LS asking RAN2 to consider it.
Proposal 1: Send a LS informing RAN2 that RAN3 prefers the UE-based solution for the scenario where a CHO configuration is active during the time in which a change in status of a QoE measurement session occurs. 

QMC continuity upon intra-5GC inter-RAT mobility 
RAN3 discussed the continuity of QoE measurements during intra-5GC inter-RAT HO, based on LS from RAN2 in R3-231110. The relevant RAN3 agreements and TBCs are:
QoE measurement continuity from NR to LTE/5GC and vice versa can be supported by the current Area Scope for QMC IE. 
Discuss whether and how a source NR node for handover from NR to LTE/5GC can determine for which service type(s) the UE supports QoE measurements in LTE/5GC.
The scenario where a UE is handed over from NR to LTE/5GC and then back to NR is not considered in the context of continuity of QoE measurements during intra-5GC inter-RAT HO.
HO from LTE/5GC to NR can be supported without introducing any new IEs.
Turn WA to agreement: For HO from LTE/5GC to NR, there is no impacts to RAN3.
Turn WA to agreement and update as: From NR to LTE, the source node decides which one of the QoE configuration to keep. 
The stage3 impact needs to be further checked, e.g., clarify in the semantics description of UE Application Layer Measurement Information List IE in TS 38.423 that, in case of intra-system inter-RAT HO, there can be only one item in the list? clarify in the semantics description of Container for Application Layer Measurement Configuration IE in TS 38.423 that, for intra-system inter-RAT HO, the maximum size of the container is 1000 bytes?
As the last TBC states, certain clarifications in the semantics descriptions of XnAP IEs are needed, namely:
· A clarification in the semantics description of UE Application Layer Measurement Information List IE in TS 38.413 stating that, in case of intra-system inter-RAT HO, there can be only one item in the list.
· A clarification in the semantics description of Container for Application Layer Measurement Configuration IE in TS 38.413 stating that, if the NG-RAN node receiving the QMC configuration is an ng-eNB, the maximum size of the container is 1000 bytes.
· A clarification in the semantics description of UE Application Layer Measurement Information List IE in TS 38.423 stating that, in case of intra-system inter-RAT HO, there can be only one item in the list.
· A clarification in the semantics description of Container for Application Layer Measurement Configuration IE in TS 38.423 that, for intra-system inter-RAT HO, the maximum size of the container is 1000 bytes.
Accordingly, TPs for QoE BL CRs for TS 38.413 and TS 38.423 are provided in Annexes A and B, respectively.
Proposal 2: Agree the TPs for QoE BL CR for TS 38.413 and TS 38.423, provided in Annexes A and B, respectively.

Conclusion
[bookmark: _In-sequence_SDU_delivery]In this paper we discuss the enhancements of Rel-17 features. The following is observed and proposed:
Observation: The information concerning the QoE measurement status shared at the time at which the CHO preparation is made, may become outdated by the time the UE connects to a candidate target gNB.
Proposal 1: Send a LS informing RAN2 that RAN3 prefers the UE-based solution for the scenario where a CHO configuration is active during the time in which a change in status of a QoE measurement session occurs. 
Proposal 2: Agree the TPs for QoE BL CR for TS 38.413 and TS 38.423, provided in Annexes A and B, respectively.

Annex A: TP for QoE BL CR for TS 38.413

-------------------------------------------Start of changes-------------------------------------------
[bookmark: _Toc99123623][bookmark: _Toc99662428][bookmark: _Toc105152495][bookmark: _Toc105174301][bookmark: _Toc106109299][bookmark: _Toc107409757][bookmark: _Toc112756946][bookmark: _Toc146271098]9.3.1.223	QMC Configuration Information
This IE contains the configuration information for the QMC functionality.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	UE Application Layer Measurement Information List
	
	1
	
	In case of intra-system inter-RAT handover, the list contains only one item.

	>UE Application Layer Measurement Information Item
	
	1..<maxnoofUEAppLayerMeas>
	
	

	>>UE Application Layer Measurement Configuration Information
	M
	
	9.3.1.224
	



	Range bound
	Explanation

	maxnoofUEAppLayerMeas
	Maximum no. of UE application layer measurements. Value is 16.




[bookmark: _Toc99662429][bookmark: _Toc107409758][bookmark: _Toc105174302][bookmark: _Toc106109300][bookmark: _Toc112756947][bookmark: _Toc105152496][bookmark: _Toc120537441][bookmark: _Toc99123624]9.3.1.224	UE Application Layer Measurement Configuration Information
This IE defines configuration information for the QMC functionality.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	QoE Reference 
	M
	
	OCTET STRING (SIZE(6))
	QoE Reference, as defined in clause 5.2 of TS 28.405 [45]. It consists of MCC+MNC+QMC ID, where the MCC and MNC are coming with the QMC activation request from the management system to identify one PLMN containing the management system, and QMC ID is a 3-bytes Octet String.
	-
	

	Service Type
	M
	
	ENUMERATED
(QMC for DASH streaming, QMC for MTSI, QMC for VR, ...)

	This IE indicates the service type of QoE measurements.



	-
	

	CHOICE Area Scope of QMC
	O
	
	
	
	-
	

	>Cell based
	
	
	
	
	-
	

	>>Cell ID List for QMC
	
	1..<maxnoofCellIDforQMC>
	
	
	-
	

	>>>NG-RAN CGI
	M
	
	9.3.1.73
	This IE can only indicate the NR CGI.
	-
	

	>TA based
	
	
	
	
	-
	

	>>TA List for QMC
	
	1..<maxnoofTAforQMC>
	
	
	-
	

	>>>TAC
	M
	
	9.3.3.10
	The TAI is derived using the current serving PLMN.
	-
	

	>TAI based
	
	
	
	
	-
	

	>>TAI List for QMC
	
	1..<maxnoofTAforQMC>
	
	
	-
	

	>>>TAI
	M
	
	9.3.3.11
	
	-
	

	>PLMN area based
	
	
	
	
	-
	

	>>PLMN List for QMC
	
	1..<maxnoofPLMNforQMC>
	
	
	-
	

	>>>PLMN Identity
	M
	
	9.3.3.5
	
	-
	

	Measurement Collection Entity IP Address
	M
	
	Transport Layer Address
9.3.2.4
	The IP address of the entity receiving the QoE measurement report.
	-
	

	QoE Measurement Status
	O
	
	ENUMERATED
(ongoing, …)
	Indicates whether the QoE measurement has been started. Present in case of NG-based handover.
	-
	

	[bookmark: _Hlk99460402]Container for Application Layer Measurement Configuration
	O
	
	OCTET STRING (SIZE(1.. 8000))
	Contains application layer measurement configuration, see Annex L in 26.247 [46], clause 16.5 in TS 26.114 [51] and clause 9 in TS 26.118 [52]. Present in case of initial QoE configuration, and shall be included in Source to Target Transparent Container IE for signalling-based QMC during NG-based handover. The maximum size of this IE is 1000 bytes if the NG-RAN node receiving the IE is an ng-eNB. 
	-
	

	Measurement Configuration Application Layer ID
	O
	
	INTEGER (0..15, …)
	This IE is present only when the message containing it is NG-based handover related. 
The IE indicates the identity of the application layer measurement configuration, as defined in TS 38.331 [18].
	-
	

	Slice Support List for QMC
	
	0..1
	
	
	-
	

	>Slice Support QMC Item
	
	1..<maxnoofSNSSAIforQMC>
	
	
	-
	

	>>S-NSSAI
	M
	
	9.3.1.24
	
	-
	

	CHOICE MDT Alignment Information
	O
	
	
	Indicates the MDT measurements with which alignment is required.
	-
	

	>S-based MDT
	
	
	
	
	-
	

	>>NG-RAN Trace ID
	M
	
	OCTET STRING (SIZE(8))
	This IE is composed of the following: Trace Reference defined in TS 32.422 [11] (leftmost 6 octets, with PLMN information encoded as in 9.3.3.5), and Trace Recording Session Reference defined in TS 32.422 [11] (last 2 octets).
	-
	

	Available RAN Visible QoE Metrics 
	O
	
	9.3.1.225
	Present in case of initial QoE configuration and in case of NG-based handover for signalling-based QoE measurement.
	-
	

	Assistance Information of QoE Measurement (FFS)
	O
	
	INTEGER (1..16, …)
	[bookmark: _Hlk148048042]This IE indicates the suggested priority of the application layer measurement configuration. Values are ordered in decreasing order of priority, i.e. with 1 as the highest priority and 16 as the lowest priority.
	YES
	ignore

	MBS Communication Service Type
	O
	
	ENUMERATED (broadcast, multicast, ...)
	This IE indicates for which type of MBS communication service the QoE measurement configuration pertains to.
	MBS Communication Service Type
	O



	Range bound
	Explanation

	maxnoofCellIDforQMC
	Maximum no. of Cell ID subject for QMC scope. Value is 32.

	maxnoofTAforQMC
	Maximum no. of TA subject for QMC scope. Value is 8.

	maxnoofPLMNforQMC
	Maximum no. of PLMNs in the PLMN list for QMC scope. Value is 16.

	maxnoofSNSSAIforQMC
	Maximum no. of S-NSSAIs in the S-NSSAI list for QMC scope. Value is 16.




-------------------------------------------End of changes-------------------------------------------
Annex B: TP for QoE BL CR for TS 38.423

-------------------------------------------Start of changes-------------------------------------------
[bookmark: _Toc146228129]9.2.3.156	QMC Configuration Information
This IE contains the information about the QoE Measurement Collection (QMC) configuration.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	UE Application Layer Measurement Information List
	
	
	
	In case of intra-system inter-RAT handover, the list contains only one item.

	>UE Application Layer Measurement Information Item
	
	1..<maxnoofUEAppLayerMeas>
	
	

	>>UE Application Layer Measurement Configuration Information
	M
	
	9.2.3.157
	



	Range bound
	Explanation

	maxnoofUEAppLayerMeas
	Maximum no. of simultaneous QoE measurement configurations at a UE. In this version of the specification, the value is 16.




[bookmark: _Hlk99630975][bookmark: _Toc98868583][bookmark: _Toc105174868][bookmark: _Toc106109705][bookmark: _Toc113825526][bookmark: _Toc146228130]9.2.3.157	UE Application Layer Measurement Configuration Information
This IE defines the information about the QoE Measurement Collection (QMC) configuration.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	QoE Reference
	M
	
	OCTET STRING (SIZE(6))
	QoE Reference, as defined in clause 5.2 of TS 28.405 [55]. It consists of MCC+MNC+QMC ID, where the MCC and MNC are coming with the QMC activation request from the management system to identify one PLMN containing the management system, and QMC ID is a 3 bytes Octet String.

	[bookmark: _Hlk99778236]Measurement Configuration Application Layer ID
	O
	
	INTEGER 
(0..15, ...)
	[bookmark: _Hlk130992573]This IE indicates the identity of the application layer measurement configuration, and corresponds to information provided in the MeasConfigAppLayerId IE as defined in TS 38.331 [10].

	Service Type
	M
	
	ENUMERATED
(QMC for DASH streaming, QMC for MTSI, QMC for VR, ...)
	This IE indicates the service type of QoE measurements.

	QoE Measurement Status
	O
	
	ENUMERATED
(ongoing, ...)
	Indicates whether the QoE measurement has started.

	Container for Application Layer Measurement Configuration
	O
	
	OCTET STRING (SIZE(1..8000))
	Contains the signalling based QoE measurement configuration, see Annex L in TS 26.247 [47], clause 16.5 in TS 26.114 [53] and clause 9 in TS 26.118 [54]. In case of intra-system inter-RAT handover, the list contains only one item.

	CHOICE MDT Alignment Information
	O
	
	
	Indicates the MDT measurements with which alignment is required.

	>S-based MDT
	
	
	
	

	>>NG-RAN Trace ID
	M
	
	9.2.3.97
	Indicates the signalling-based MDT measurements with which alignment is required.

	Measurement Collection Entity IP Address
	O
	
	Transport Layer Address
9.2.3.29
	The IP address of the entity receiving the QoE measurement report. 

	CHOICE Area Scope of QMC
	O
	
	
	

	>Cell based
	
	
	
	

	>>Cell ID List for QMC
	
	1 .. <maxnoofCellIDforQMC>
	
	

	>>>Global NG-RAN Cell Identity
	M
	
	9.2.2.27
	The included NG-RAN Cell Identity IE can only indicate the NR Cell Identity.

	>TA based
	
	
	
	

	>>TA List for QMC
	
	1 .. <maxnoofTAforQMC>
	
	

	>>>TAC
	M
	
	9.2.2.5
	The TAI is derived using the current serving PLMN.

	>TAI based
	
	
	
	

	>>TAI List for QMC
	
	1 .. <maxnoofTAforQMC>
	
	

	>>>PLMN Identity
	M
	
	9.2.2.4
	

	>>>TAC
	M
	
	9.2.2.5
	

	>PLMN based
	
	
	
	

	>>PLMN List for QMC
	
	1 .. <maxnoofPLMNforQMC>
	
	

	>>>PLMN Identity
	M
	
	9.2.2.4
	

	S-NSSAI List
	O
	0..1
	
	

	>S-NSSAI Item
	
	1 .. <maxnoofSNSSAIforQMC>
	
	

	>>S-NSSAI
	M
	
	S-NSSAI 9.2.3.21
	

	Available RAN Visible QoE Metrics
	O
	
	9.2.3.158
	Present in case of signalling-based QoE.

	MBS Communication Service Type
	O
	
	ENUMERATED
(multicast, broadcast, …)
	This IE indicates for which type of MBS communication service the QoE measurement configuration pertains to.



	Range bound
	Explanation

	maxnoofCellIDforQMC
	Maximum no. of Cell IDs comprising the QMC scope. Value is 32.

	maxnoofTAforQMC
	Maximum no. of TA comprising the QMC scope. Value is 8.

	maxnoofPLMNforQMC
	Maximum no. of PLMNs in the PLMN list for QMC scope. Value is 16.

	maxnoofSNSSAIforQMC
	Maximum no. of S-NSSAIs comprising the QMC scope. Value is 16.



-------------------------------------------End of changes-------------------------------------------
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