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Introduction
[bookmark: _Toc242573354]In Release 17 a work item for NR QoE Management has been agreed [1]. The first objective in the WID is the following: 
· [bookmark: _Hlk67645333] Specify the support for QoE measurement collection in NR standalone mode. [RAN2, RAN3]
· Specify configuration, activation, and deactivation procedures for both signalling-based and management-based QoE measurement collection and reporting, taking LTE QoE solutions as baseline, as defined in TR 38.890.
· Specify configuration and reporting for multiple simultaneous QoE measurements at a UE.
· Specify QoE measurement handling at RAN overload, including pause and resume of QoE measurement reporting.
· Specify QoE measurement handling in RRC_INACTIVE, i.e. keeping the QoE measurement configuration without measuring and reusing the same configuration upon transition from RRC_INACTIVE to RRC_CONNECTED.
NOTE: RRC segmentation may be needed for transmission of QoE reports, and any potential solutions need detailed technical specification of the procedures (if time allows in RAN2).

In this contribution, the first two bullets of this objective and proposals for how to fulfil the them will be discussed.
Discussion
Configuration of QoE measurements
When QoE measurements are configured in LTE, a configuration container is sent from OAM and transmitted to the UE as a transparent container in an RRC reconfiguration message. The container is forwarded to the application layer in the UE by means of AT commands. When the application has a report to send, it is communicated to the RRC layer in the UE by means of AT commands and transmitted to the network in an RRC message. The gNB forwards it to a measurement collection entity which analyses the measurements.
In the NR QoE study item, a similar solution was agreed for NR as well. The following was captured in the TR 38.890 for signalling based QoE:
The CN initiates the activation of the QoE measurement configured by OAM, and sends the QoE measurement configuration to the NG-RAN node. UE AS layer sends the QoE measurement configuration to UE application layer.
UE application layer generates the QoE report and sends it to the UE AS layer. UE AS layer sends the QoE report to NG-RAN node via a separate SRB (separate from current SRBs) in NR, as this reporting is lower priority than other SRB transmissions. Then the NG-RAN node transmits the QoE report to the final destination configured (e.g. TCE/MCE).
It can be noted that, from a RAN2 point of view, there is no difference between signalling based and management based QoE when it comes to configuration and reporting. The difference is related to which network node that triggers the measurements. 
In LTE, the configuration file is sent in an RRCConnectionReconfiguration message as part of OtherConfig using the normal SRB1. The size of the configuration file was estimated to be around 1000 Bytes and that was considered acceptable to be sent over SRB1. This message is sent in DL and the network knows if the UE is in good coverage, so it does not seem motivated to choose a different solution for NR. 
Proposal 1: Configure QoE measurements for NR in RRCReconfiguration.
Proposal 2: Add configuration of QoE measurements in OtherConfig in RRCReconfiguration.

One difference compared to LTE is that, for NR, it should be possible to configure several simultaneous QoE measurements in the UE. In RRC that would mean that the measurements are configured by means of a list.
Proposal 3: Add the configuration of QoE measurements by means of a list to utilize configuration of multiple simultaneous measurements.

Adding QoE configuration to RRCReconfiguration as part of OtherConfig could look like this in TS 38.331:
[bookmark: _Hlk67659657]OtherConfig-v17xy ::=      SEQUENCE (SIZE (1..maxNrofQoE-r17)) OF MeasConfigAppLayer-r17    OPTIONAL, -- Need M
}

[bookmark: _Hlk67657819]MeasConfigAppLayer-r17 ::= SEQUENCE (
				measConfigAppLayerContainer-r17		OCTET STRING,
				serviceType-r15						ENUMERATED {qoestreaming, qoemtsi, spare6,
													 spare5, spare4, spare3, spare2, spare1}
			}


In the incoming LS from SA5 [3], discussed in RAN2#113, SA5 brings up the need for a QoE Reference. From the LS:
“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.”

The QoE Reference will be used to link the reports to a specific configuration, so that the gNB knows where to forward the report. The QoE reference is defined in [5]:
[bookmark: _Toc42758786][bookmark: _Toc42759193][bookmark: _Toc42759817]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 trace 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.

The motivation for the QoE Reference seems reasonable, and RAN2 is proposed to take the request into consideration. 
Proposal 4: Configure QoE Reference together with the QoE configuration. 

Reporting of QoE measurements            
RRC messages containing the QoE files can be quite large. In LTE the limit for the QoE configuration file was set to 1000 Bytes and for the QoE measurement report to 8000 Bytes. However, there is no guarantee that the files are within those limits. Everything depends on how the configuration parameters are set within the configuration file. The configuration file is prepared by OAM.
It has been seen in that past that transmission of large RRC message can cause problems with dropped calls.  RRC messages often have high priority and need to reach the UE fast, especially if the radio conditions are deteriorating. An example of this are RRC messages related to handover (for example the RRM measurement report sent from UE to the network) which need to reach the receiver quickly before the UE has moved out of coverage too much. Delay in sending RRM measurement required for handover may cause RLF due to a too late handover. It is therefore important that the transmissions of critical RRC messages are not delayed by less important tasks.
For these reasons a separate SRB4 was agreed for LTE, for the transmission of QoE reports. When a separate SRB4 is used, the network has the possibility to configure this SRB to a different logical channel group with a lower priority than SRBs used for RRC and NAS messages. 
The reporting of QoE measurements for NR was discussed in the study item and a similar conclusion was reached for NR, that the QoE reports are sent via a separate SRB. The following was captured in the TR: 
UE application layer generates the QoE report and sends it to the UE AS layer. UE AS layer sends the QoE report to NG-RAN node via a separate SRB (separate from current SRBs) in NR, as this reporting is lower priority than other SRB transmissions. Then the NG-RAN node transmits the QoE report to the final destination configured (e.g. TCE/MCE).
The simplest solution would be to define SRB4 for NR also, for the transmission of QoE reports. There does not seem to be any reason to define the separate SRB in a different way for NR than for LTE. It has some advantages to have the same solution in LTE and NR, especially with regards to implementation but also related to handling in the network, e.g. at handover. 
Proposal 5: Define SRB4 for transmission of QoE reports in NR.
In LTE, the QoE reports are sent in a separate RRC message, MeasReportAppLayer. Also, in this case, there does not seem to be any reason to define it in a different way for NR then for LTE. 
Proposal 6: Define an RRC message MeasReportAppLayer for the transmission of QoE reports in NR. 
Defining MeasReportAppLayer in TS 38.331 could look like this:

[bookmark: _Toc60777101][bookmark: _Toc60867882]–	MeasReportAppLayer
The MeasReportAppLayer message is used for the indication of measurement results.
Signalling radio bearer: SRB4
RLC-SAP: AM
Logical channel: DCCH
Direction: UE to Network
MeasReportAppLayer message
-- ASN1START
-- TAG-MEASUREMENTREPORT-START

MeasReportAppLayer-r17 ::=            SEQUENCE {
    criticalExtensions                  CHOICE {
        measReportAppLayer                  MeasReportAppLayer-IEs,
        criticalExtensionsFuture            SEQUENCE {}
    }
}

MeasReportAppLayer-IEs ::=           SEQUENCE {
	measReportAppLayerContainer-r17		OCTET STRING							OPTIONAL,
	serviceType-r17						ENUMERATED {qoe, qoemtsi, spare6, spare5, spare4, spare3,
										 spare2, spare1}						OPTIONAL,
    lateNonCriticalExtension            OCTET STRING                            OPTIONAL,
    nonCriticalExtension                SEQUENCE{}                       	    OPTIONAL
}

-- TAG-MEASUREMENTREPORT-STOP
-- ASN1STOP

Also, for the reporting, the QoE reference would need to be added, according to the request from SA5, as the purpose of the QoE Reference is to be used in the gNB for routing of the report to the correct recipient. 
[bookmark: _Hlk485041400]Proposal 7: The UE sends QoE Reference in the RRC message together with the QoE report. 
[bookmark: _Toc242573360]Summary
[bookmark: _Toc242573361]RAN2 is kindly asked to discuss the following proposals:
Proposal 1: Configure QoE measurements for NR in RRCReconfiguration.
Proposal 2: Add configuration of QoE measurements in OtherConfig in RRCReconfiguration.
Proposal 3: Add the configuration of QoE measurements by means of a list to utilize configuration of multiple simultaneous measurements.
Proposal 4: Configure QoE Reference together with the QoE configuration. 
Proposal 5: Define SRB4 for transmission of QoE reports in NR.
Proposal 6: Define an RRC message MeasReportAppLayer for the transmission of QoE reports in NR. 
Proposal 7: The UE sends QoE Reference in the RRC message together with the QoE report
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