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1. Introduction
In the last meetings, RAN3 made many agreements on the QoE measurement. In this contribution, we further discuss the remaining open issues and the corrections based on the previous agreements.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]2. Discussion
2.1 Open issues
In NR QoE, RAN2 introduced the UE capabilities of QoE measurement, RAN visible QoE measurement and RRC segmentation of the QoE measurement reporting respectively. The segmentation capability of the QoE measurement configuration uses the R16 segmentation capability of the DL RRC messages.
In the last meeting, RAN3 has agreed to add the UE capabilities of QoE measurement and RAN visible QoE measurement in the UE RADIO CAPABILITY INFO INDICATION message. The motivation is that the CN can decide whether to configure the signalling based QoE measurement based on these capabilities. In the last meeting, some companies proposed to add the segmentation capabilities of the QoE measurement configuration and the QoE report in the UE RADIO CAPABILITY INFO INDICATION message. 

For the segmentation capability of the QoE report, ul-MeasurmentReortAppLayer-Seq-r17, this allows UE to segment an uplink report exceeding the maximum size of an UL RRC message. If this capability is known by the CN, CN might not configure a QoE measurement to RAN if CN thinks that the corresponding report might be big while the UE doesn’t support segmentation, so that unnecessary NG and Uu signalling are avoided. However, how the CN would know that if the size of the corresponding QoE results would exceed the size limitation of one RRC message or not requires additional CN behaviour, e.g., CN needs to open the XML file to check the detailed measurement request, and CN also needs to understand the content; or,  even if the CN knows the UE does not support the segmentation capability of the QoE reporting, the CN still sends the QoE measurement configuration to the NG-RAN.
It should be noted that actually the UE capability for segmenting downlink RRC message, dl-dedicatedmessagesegmentaiton-r16, were already introduced in R16. If following the logic of reporting the capability of uplink report segmentation, then shall we also consider to report this DL capability to CN, since the configuration message may also exceed the maximum size.
With the analysis above, we think there is no need for RAN to report such radio level capability to CN, and the suggest the following proposal.
No need to introduce the segmentation capabilities in the UE RADIO CAPABILITY INFO INDICATION message. 
2.2 Corrections on TS 38.413
RAN3 and SA5 have agreed to decouple the QMC framework from the trace framework, but the semantics description of QoE Reference in TS 38.413 still descripts that the QoE measurement uses the trace framework.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	QoE Reference List
	
	1 .. < maxnoofUEAppLayerMeas >
	
	

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


Also, SA5 has modified the definition of the QoE reference in TS 28.405. Therefore, we need to modify the semantics description of QoE reference.
	[bookmark: _Toc42758786][bookmark: _Toc42759193][bookmark: _Toc97816847]5.2	QoE reference (M)
The QoE reference parameter specify the network request session. The QoE reference shall be globally unique therefore it is composed as follows:
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 byte Octet String.
The QMC ID is generated by the management system or the operator.
It is used to identify the QoE measurement collection job in the traffic nodes and in the measurement collection centre.



In TS 38.413, modify the semantics description of the IE QoE reference to indicate the QMC activation framework, i.e. no relation with trace function. 
In the last meeting, RAN3 has agreed that the source NG-RAN will send some QoE measurement information to the target NG-RAN regardless of the type of QoE measurement.
	A UE should continue an ongoing measurement once it leaves the Area, unless the network indicates to the UE to release the QoE configuration.
The following information about an m-based measurement configuration should be explicitly passed to the target during handover:
The Measurement Configuration Application Layer ID corresponding to the QoE Reference.
MDT Alignment info.
MCE IP address.
WA: Measurement status. 
For m-based QoE, the QoE configuration container (XML file) is not included in NGAP and XnAP handover messages. FFS for s-based QoE. 
The following information is explicitly passed to the target at handover:
QoE reference.
MCE IP address.
The Measurement Configuration Application Layer ID corresponding to the QoE Reference.
WA: Measurement status. 
MDT Alignment info.
Area Scope.
Slice list.

An explicit NGAP/XnAP “measurement status” IE is introduced, the code point is “ongoing”


But the semantics description of the IE QMC Configuration Information and the IE QoE Measurement Status in the TS 38.413 still limit that these IEs are present only for the signalling based QoE measurement.
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This IE is produced by the source NG-RAN node and is transmitted to the target NG-RAN node. For inter-system handovers to 5G, the IE is transmitted from the external handover source to the target NG-RAN node.
This IE is transparent to the 5GC.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	RRC Container
	M
	
	OCTET STRING
	Includes the RRC HandoverPreparationInformation message as defined in TS 38.331 [18] if the target is a gNB.
Includes the RRC HandoverPreparationInformation message as defined in TS 36.331 [21] if the target is an ng-eNB.
	-
	

	……
	
	
	
	
	
	

	QMC Configuration Information
	O
	
	9.3.1.223
	Used for passing the signalling based QoE measurement information from the source NG-RAN node to the target NG-RAN node in NG-based handover.
	YES
	ignore



[bookmark: _Toc99123624][bookmark: _Toc99662429]9.3.1.224	UE Application Layer Measurement Information
This IE defines configuration information for the QMC functionality.
	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 [45]. It consists of MCC+MNC+QMC ID, where the MCC and MNC are coming with the trace 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.

	……
	
	
	
	

	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 for signalling-based QMC measurement.



In TS 38.413, modify the semantics description of the IE QMC Configuration Information and IE QoE Measurement Status to indicate that these IEs can be present for both signalling-based QMC measurement and management-based QMC measurement
In R17, RAN3 and RAN2 only discussed the NR QoE measurement. Therefore we think the QoE measurement in eLTE is not supported in R17. In the TS 38.413, the Cell ID List for QMC IE within the Area Scope of QMC IE refers to the NG-RAN CGI IE. Also it is not aligned with the TS 38.423. Therefore we can add one limitation in the semantics description that the NG-RAN CGI IE only includes the NR-CGI. 
TS 38.413:
9.3.1.224	UE Application Layer Measurement Information
This IE defines configuration information for the QMC functionality.
	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 [45]. It consists of MCC+MNC+QMC ID, where the MCC and MNC are coming with the trace 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
	M
	
	
	

	>Cell based
	
	
	
	

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

	>>>NG-RAN CGI
	M
	
	9.3.1.73
	



TS 38.423:
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. 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.

	……
	
	
	
	

	CHOICE Area Scope of QMC
	O
	
	
	

	>Cell based
	
	
	
	

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

	>>>NR CGI
	M
	
	9.2.2.7
	

	>TA based
	
	
	
	




In TS 38.413, the Cell ID List for QMC IE within the Area Scope of QMC IE only includes the NR CGI.

2.3 Corrections on TS 38.423
In TS 38.423, RAN3 has agreed that the source NG-RAN sends the QMC Configuration information to the target NG-RAN in Handover request message and Retrieve UE context Response message. According to the procedure texts of the handover request message and Retrieve UE context Response message, RAN3 always specifies the behaviours of the target NG-RAN. But in these procedures of TS 38.423, the text only uses the “NG-RAN node”. It is not clear.
	If the Time Synchronisation Assistance Information IE is contained in the HANDOVER REQUEST message, the target NG-RAN node shall, if supported, store this information in the UE context and use it as defined in TS 23.501 [7].
If the QMC Configuration Information IE is contained in the HANDOVER REQUEST message, the NG-RAN node shall, if supported, take it into account for QoE measurements handling, as described in TS 38.300 [9].




	If the Time Synchronisation Assistance Information IE is contained in the RETRIEVE UE CONTEXT RESPONSE message, the new NG-RAN node shall, if supported, store this information in the UE context and use it as defined in TS 23.501 [7].
If the QMC Configuration Information IE is contained in the RETRIEVE UE CONTEXT RESPONSE message, the NG-RAN node shall, if supported, take it into account for QoE measurements handling, as described in TS 38.300 [9].




In TS 38.423, change the wording of “the NG-RAN node” in the procedure text of the QMC Configuration Information IE in the handover request message and retrieve UE context response message to “the target NG-RAN node” and “the new NG-RAN node” respectively.
RAN3 has agreed that the source NG-RAN sends the Measurement Configuration Application Layer ID which is configured to the UE by the source NG-RAN to the target NG-RAN. According to the TS 38.423, the Measurement Configuration Application Layer ID IE is mandatory.    
[bookmark: _Hlk99630975][bookmark: _Toc98868583]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. 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
	M
	
	INTEGER 
(1.. maxnoofUEAppLayerMeas, ...)
	This IE indicates the identity of the application layer measurement configuration, 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.



In our understanding, this IE is present only when the source NG-RAN has configured the QoE measurement configuration corresponding to the QoE reference to the UE. In some cases, the network may have not configured the QoE measurement yet before the handover. For example, the area scope of the QoE measurement is not satisfied or the UE has entered to RRC_INACTIVE before the source RAN receives the signalling based QoE measurement from the CN. Therefore the Measurement Configuration Application Layer ID IE should be optional.
In TS 38.423, the Measurement Configuration Application Layer ID IE should be optional.
2.4 Corrections on both TS 38.413 and TS 38.423
RAN3 and RAN2 has agreed to support the QoE measurement for the streaming, MTSI, VR services. The details of the QoE measurement configuration container is specified in TS 26.247, TS 26.114 and TS 26.118 respectively. But the semantics description of the Container for Application Layer Measurement Configuration IE only specify the references of the configuration container of streaming service.
	Container for Application Layer Measurement Configuration
	O
	
	OCTET STRING (SIZE(1.. 8000))
	Contains application layer measurement configuration, see Annex L in 26.247 [xx]. Present in case of initial QoE configuration, and shall be included in Source to Target Transparent Container for signalling-based QMC during NG-based handover IE.



According to the TS 38.331, RAN2 also specifies the references of the configuration container of the MTSI, VR services.
	AppLayerMeasConfig field descriptions

	measConfigAppLayerContainer
The field contains configuration of application layer measurements, see Annex L (normative) in TS 26.247 [XX], clause 16.5 in TS 26.114 [YY] and TS 26.118 [ZZ].



In TS 38.413 and TS 38.423, add the references for the Container for Application Layer Measurement Configuration of the MTSI, VR services.
2.5 Corrections to 38.401
Since a dedicated F1 procedure, QOE INFORMATION TRANSFER, was introduced to transfer RAN visible QoE metrics to gNB-DU, as part of RAN visible QoE measurement function. Thus, we think it would be reasonable to reflect this in 38.401.
[bookmark: _Hlk100864963]Agree to stage 2 CR to 38.401, to reflect the function of RAN visible QoE measurement
For pure ASN.1 correction, the main purpose of the main changes is to make ASN.1 coding more extendable and future proof.

[bookmark: _Toc423019950][bookmark: _Toc423020279][bookmark: _Toc423020296]3. Proposal
[bookmark: _Toc423020280]In this contribution, we discuss the remaining issues and the corrections, and get the following proposal:
1. No need to introduce the segmentation capabilities in the UE RADIO CAPABILITY INFO INDICATION message. 
1. In TS 38.413, modify the semantics description of the IE QoE reference to indicate the QMC activation framework, i.e. no relation with trace function. 
1. In TS 38.413, modify the semantics description of the IE QMC Configuration Information and IE QoE Measurement Status to indicate that these IEs can be present for both signalling-based QMC measurement and management-based QMC measurement
1. In TS 38.413, the Cell ID List for QMC IE within the Area Scope of QMC IE only includes the NR CGI.
1. In TS 38.423, change the wording of “the NG-RAN node” in the procedure text of the QMC Configuration Information IE in the handover request message and retrieve UE context response message to “the target NG-RAN node” and “the new NG-RAN node” respectively.
1. In TS 38.423, the Measurement Configuration Application Layer ID IE should be optional. 
1. In TS 38.413 and TS 38.423, add the references for the Container for Application Layer Measurement Configuration of the MTSI, VR services.
1. Agree to stage 2 CR to 38.401, to reflect the function of RAN visible QoE measurement
The NGAP CR is provided in [1], the XnAP CR is provided in [2], stage 2 CR to 38.410 is provided in [3]; and ASN.1 CRs could be seen in [4] [5] [6] respectively.
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