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1	Introduction
In the last meeting, RAN2 discussed the configuration and reporting of QoE measurement and made the following agreements:
	Configure QoE measurements for NR in RRCReconfiguration.
Add configuration of QoE measurements in OtherConfig in RRCReconfiguration.
Add the configuration of QoE measurements by means of list to enable configuration of multiple simultaneous measurements.
R2 assumes that for RRC an ID is required to identify a measurement, FFS whether this is the QoE reference ID or something else. 
Define SRB4 for transmission of QoE reports in NR.
Define an RRC message MeasReportAppLayer for the transmission of QoE reports in NR.
RAN2 assumes that QoE support for NR includes (as the LTE framework): activation by Trace Function, both signalling and management-based configuration and RRC procedures supporting AppLayer config and report.
From RAN2 point of view, the UE shall follow gNB commands and, NG-RAN can in principle release by RRC the application layer measurement configuration towards the UE at any time, e.g. if required due to load or other reasons (Note that other WGs are responsible to define the normal system procedures for release and which nodes are responsible etc). 
The UE Inactive AS context includes the UE AS configuration for the QoE (it is not released when UE goes to Inactive).


In this contribution, we will discuss the remaining issues of configuration and reporting.
2	Discussion
During the SI phase, RAN2 agreed that NR QoE takes LTE QoE solution as a baseline where the QoE measurement configuration and report are encapsulated in a transparent container in the RRC message.
	NR QoE takes LTE QoE solution as baseline, where LTE QoE solution includes the following key parts:
-	Both signalling based and management based initiated cases are allowed.
-	The LTE QoE feature is activated by Trace Function.
-	Application layer measurement configuration received from OAM or CN can be encapsulated in a transparent container, which is forwarded to UE in a downlink RRC message. Application layer measurements received from UE's higher layer can be encapsulated in a transparent container and sent to network in an uplink RRC message.


Proposal 1: The QoE measurement configuration from OAM or CN and the corresponding QoE report are encapsulated in a transparent container in the RRC messages.
In LTE, the RRC message carrying the QoE measurement configuration also includes the service type of the QoE measurement in order to deliver the measurement configuration to the correct application layer. The UE RRC uses the AT command defined by CT1 to deliver the measurement configuration and the service type to the application layer.  Also, when the application layer has the QoE measurement results, the application layer uses the AT command to deliver the measurement results and the service type to the RRC of the UE. The UE sends the measurement results and the service type to the network. In the previous meetings, RAN2 and RAN3 also agreed to support the QoE measurement for streaming services, MTSI services, VR and MBMS services. In our understanding, NR can reuse the same principle of LTE.
Proposal 2: The RRC message carrying the QoE measurement configuration or results includes the service type of the QoE measurement.
According to the objectives of the WID [1], for the QoE measurement in RRC_INACTIVE, R17 will only support keeping the QoE measurement configuration for reusing the same configuration upon transition from RRC_INACTIVE to RRC_CONNECTED, but without QoE measurements being performed while the UE is in INACTIVE state. Also according to the conclusion in the SI, the QoE measurement in RRC_IDLE will be deprioritized in R17. 
Observation 1: R17 only supports the QoE measurements in RRC_CONNECTED.
In the last meeting, in order to configure the multiple services of different service types at the same time, RAN2 has agreed to add the configuration of QoE measurements by means of a list to enable configuration of multiple simultaneous measurements. Also, RAN2 assumes that for RRC an identifier is required to identify a measurement and it is not yet decided whether this is the QoE reference ID or another identifier.
According to the LS from SA5 [2], the motivation of including the QoE Reference outside the container is to enable the NG-RAN send the QoE results to the correct consumer address.
	As there will be assurance and other automated functions using the QMC mechanism in 5G in Rel-17, the functionality to provide QoE Reference both inside and outside the container to enable multiple simultaneous measurements and the temporary stop/restart QMCs are needed:
· As multiple assurance and automation functions may need to have different QoE data from the same UE, multiple simultaneous QMCs from each UE is needed.
· When multiple QMCs are ordered by different consumers, the reported data needs to be sent to different consumers. The base station needs to have a mapping of the QoE Reference and the consumer address. The base station should not need to open the report container and decode the data to find the QoE Reference.
· It is considered vital that QoE data is captured during time periods of RAN overload. However, there can be many consumers that frequently collects QoE data from many UEs. To not contribute to the RAN overload, the QMC reporting should be able to be temporarily stopped and restarted.





According to the TR 38.890 [3], RAN3 has agreed to add the QoE measurement configuration in the trace activation IE. 
	In NR, to support mobility for QoE measurements in RRC_CONNECTED state, the QoE measurement configuration transfer is supported on the Xn and NG interfaces, inside the Trace Activation IE as a part of UE Application Layer Measurement Configuration IE that may contain multiple QoE configurations for multiple service types. 


According to the TS 38.413, the NG-RAN Trace ID IE is mandatory. In our understanding, the trace reference is the QoE reference ID and the NG-RAN Trace ID for the multiple QoE configurations is the same if multiple QoE configurations are included in the same trace activation. 
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This IE defines parameters related to a trace session activation.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	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 9.3.3.1), and
Trace Recording Session Reference defined in TS 32.422 [11] (last 2 octets).
	-
	

	Interfaces to Trace
	M
	
	BIT STRING (SIZE(8))
	Each position in the bitmap represents an NG-RAN node interface:
first bit = NG-C, second bit = Xn-C, third bit = Uu, fourth bit = F1-C, fifth bit = E1:
other bits reserved for future use. Value '1' indicates 'should be traced'. Value '0' indicates 'should not be traced'.
	-
	

	Trace Depth
	M
	
	ENUMERATED (minimum, medium, maximum, minimumWithoutVendorSpecificExtension,
mediumWithoutVendorSpecificExtension,
maximumWithoutVendorSpecificExtension, …)
	Defined in TS 32.422 [11].
	-
	

	Trace Collection Entity IP Address
	M
	
	Transport Layer Address
9.3.2.4
	For File based Reporting. Defined in TS 32.422 [11].
This IE is ignored if the Trace Collection Entity URI IE is present.
	-
	

	MDT Configuration
	O
	
	9.3.1.167
	
	YES
	ignore

	Trace Collection Entity URI
	O
	
	URI
9.3.2.14
	For Streaming based Reporting.
Defined in TS 32.422 [11].
	YES
	ignore



Based on the above, it can be seen that the QoE reference ID cannot always be used to identify a single QoE configuration. If QoE reference was used by the gNB in order to control the QoE configurations via RRC (e.g. release or pause a measurement), then the granularity of such signalling would be more than a single QoE configuration.
Observation 2: Multiple QoE configurations have the same NG-RAN trace ID if they are included in the same Trace Activation IE in NGAP. The QoE reference ID cannot be used to identify a specific QoE measurement/configuration.
According to the 32.422 and 38.405, the size of Trace Reference and the size of QoE reference is 6 bytes. Therefore, if we use the QoE reference ID to identify the measurement, it will increase the signalling overhead, especially in case it was to be included for each report that is sent to the network.
According to the TR 38.890, RAN3 agreed to introduce the QoE measurement for streaming, MTSI, VR, MBMS and XR services. We think the network will only configure a limited number of QoE measurement for the same UE, for example, 12 QoE measurements. Therefore we think RAN2 only need use the local ID over the air interface to identify the measurement in order to reduce the overhead. gNB can map such local RRC identifier to the QoE reference ID to know where the results need to be forwarded.  
Observation 3: The size of QoE reference ID is 6 bytes while the number of QoE configurations for a single UE will be limited (e.g. 12-16). Therefore an ID with a length of 4 bits would be sufficient to identify the QoE configuration of a UE.
Proposal 3:  Use the local ID to identify a QoE configuration within RRC signalling. The size of local ID is FFS, e.g. 4 bits seems sufficient.
For the mobility case, the target RAN also needs to send the QoE report of a measurement to the correct consumer address. Therefore the target RAN also needs to know the relationship between QoE reference ID and local ID. Therefore source RAN needs to send the relationship between QoE reference ID and local RRC ID during the handover.
Proposal 4:  The source RAN node sends the relationship between QoE reference ID and local RRC ID to the target RAN.
In the last meeting, RAN2 has agreed to configure multiple simultaneous QoE measurements in one RRC message in order to reduce the signaling overhead. When it comes to QoE reports, if it happened that multiple QoE reports are available at the UE at the same time, they will not fit into a single uplink RRC message. However, we find such scenario very unlikely as the applications for different services are running rather independently. Even if such situation happens, the UE can send reports in separate messages. 
Proposal 5: RRC QoE report message carries a single QoE report only, i.e. if multiple QoE reports are available at the UE, they are sent using separate RRC messages.
In LTE, the container of a QoE report is an octet string container with a maximum length of 8000 bytes. The container contains the XML data which is compressed with gzip. SA4 defines some new metrics for the VR services and MBMS services. We think RAN2 needs to check with SA4 the maximum length of the container after compression.  If the maximum length excess the maximum supported size of an NR PDCP SDU, RAN2 need to consider to use the segmentation for the QoE report.
Proposal 6: Sends LS to SA4 to check whether the maximum length of the container of QoE reporting after compression will exceed 8000 bytes which are currently assumed.
3	Conclusions
Based on the above discussions, the following proposals are provided:
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