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1	Introduction
In RAN#91 meeting, a new WID on NR QoE management and optimizations for diverse services [1] was approved. The objectives of this WID include the following:
	· 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).


This contribution focuses on the first two objectives highlighted in yellow.
2	Discussion
2.1	Basic QoE configuration and reporting for NR Standalone operation
In LTE, RAN2 has already discussed and compared the CP solution and UP solution for the QoE reporting based on several issues including user privacy, DRB setup/modification/release, impact on KPIs, charging. Eventually, RAN2 agreed to use the CP solution. In LTE, the network configures the QoE measurement in the RRC reconfiguration message via the SRB1. RAN2 also introduced one new SRB (i.e. SRB4) to transmit the QoE measurement results in order to reduce the impact of QoE reporting on the transmission of other SRBs and DRBs.
For the QoE measurement configuration in NR, we think we can reuse the principle in LTE. Also according to the section 6.1 and 6.2 in the TR 38.890 [2], the NG-RAN sends the QoE measurement configuration in the DL RRC message. Therefore we think the network can configure the QoE measurement in the RRC reconfiguration message via the SRB1 (same as in LTE). 
Proposal 1: The gNB configures the QoE measurement in the RRCReconfiguration message via the SRB1.

For the QoE reports in NR, in the last meeting, RAN2 has agreed to use a separate SRB in NR to report the QoE measurement results and the agreement is captured in the TR 38.890 [2].
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).
In NR, RAN2 has introduced the SRB0/SRB1/SRB2/SRB3 for other purposes. Therefore, we think RAN2 should introduce the SRB4 for the QoE reports. In LTE, the UE reports the QoE measurement results in the MeasReportAppLayer message. In our understanding, RAN2 can also introduce a new NR RRC message MeasReportAppLayer to report the QoE measurement results in NR (same as in LTE).
Proposal 2: Introduce SRB4 for a new message MeasReportAppLayer used to report the QoE measurement results.
In the last meeting, RAN2 has 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 3: The QoE measurement configuration and 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 our understanding, NR can reuse the same principle. In the previous meetings, RAN2 and RAN3 also agreed to support the QoE measurement for streaming services, MTSI services, VR and MBMS services.
Proposal 4: The RRC message carrying the QoE measurement configuration or results includes the service type of the QoE measurement.

2.2	Multiple QoE measurements for a UE at the same time
In the previous meetings, RAN2 and RAN3 agreed to support the QoE measurement for streaming services, MTSI services, VR and MBMS services. RAN2 also agreed that configuration and reporting for multiple simultaneous QoE measurements for a UE can be supported.
It should be noted that already in LTE it is possible to provide the UE with multiple QoE reporting configurations simultaneously as per the procedure described in TS 36.331:
	1>	if the received otherConfig includes the measConfigAppLayer:
2>	if measConfigAppLayer is set to setup:
3>	forward measConfigAppLayerContainer to upper layers considering the serviceType;
3>	consider itself to be configured to send application layer measurement report in accordance with 5.6.19;
2>	else:
3>	inform upper layers to clear the stored application layer measurement configuration;
3>	discard received application layer measurement report information from upper layers;
3>	consider itself not to be configured to send application layer measurement report.


As can be seen, the UE forwards the QoE configuration container to upper layers each time it receives RRC Connection Reconfiguration message with measConfigAppLayer set to ‘setup’ in OtherConfig. However, in LTE, the network can only configure the QoE measurement for one service in one RRC reconfiguration message. If the network wants to configure the QoE measurements for multiple services, it needs to send each configuration container in a separate RRC reconfiguration message. For NR, it would be more efficient to design the configuration procedure in such a way that the UE may be configured with QoE configurations for multiple services of different service types at the same time, i.e. in a single RRC Reconfiguration message. This way the signaling overhead may be reduced. In LTE, the container of QoE measurement configuration is an octet string with a maximum length of 1000 bytes while the container of a QoE report is an octet string container with a maximum length of 8000 bytes.  We assume the same size is required for the services to be carried over NR. Since the maximum supported size of an NR PDCP SDU is 9000 bytes, it is sufficient to carry multiple QoE configurations even in case they have a maximum allowable size (as in LTE). 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: Multiple QoE measurement configurations can be provided for a UE in one RRC reconfiguration message (e.g. toAddMod and toRelease lists can be used for this purpose).
Proposal 6: 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.

3	Conclusions
Based on the above discussions, the following proposals are provided:
Proposal 1: The gNB configures the QoE measurement in the RRCReconfiguration message via the SRB1.
Proposal 2: Introduce SRB4 for a new message MeasReportAppLayer used to report the QoE measurement results.
Proposal 3: The QoE measurement configuration and report are encapsulated in a transparent container in the RRC messages.
Proposal 4: The RRC message carrying the QoE measurement configuration or results includes the service type of the QoE measurement.
Proposal 5: Multiple QoE measurement configurations can be provided for a UE in one RRC reconfiguration message (e.g. toAddMod and toRelease lists can be used for this purpose).
Proposal 6: 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.
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