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Introduction
During RAN Plenary #91e meeting, following objectives led by RAN2 are agreed in during the WI phase of NR_QoE [1]:
	· 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, we first discuss the configuration and reporting of signaling-based and measurement-based NR QoE, including messages and procedures. In order to support MBMS service in QoE measurement, how QoE measurement can be supported in RRC_INACTIVE state is also discussed in this contribution.
Discussion
QoE configuration
During study phase of QoE measurement, RAN2 has agreed that NR QoE takes LTE QoE solution as baseline. In LTE QoE, 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 as part of OtherConfig. As shown below, in LTE QoE, measConfigAppLayer-r15 contains the release/setup configuration of QoE measurement for one service type. 
measConfigAppLayer-r15		CHOICE{
			release					NULL,
			setup					SEQUENCE{
				measConfigAppLayerContainer-r15		OCTET STRING (SIZE(1..1000)),
				serviceType-r15						ENUMERATED {qoe, qoemtsi, spare6, spare5, spare4, spare3, spare2, spare1}
			}
		}	OPTIONAL,	-- Need ON	
One objective of NR QoE is to support multiple simultaneous QoE measurement at a UE. In LTE, each RRCReconfiguration message can only carry QoE measurement configuration for one service. To improve signaling efficiency, multiple QoE configurations for different service types should be included in the same RRCReconfiguration message. 
As captured in TR38.890, currently only five services require application layer measurement from the UE, including streaming service, MTSI service, VR, MBMS and XR (support for additional service types is not precluded). Assuming the container size of measurement configuration from application layer remain the same as the size (maximum 1000 bytes in octet string) in LTE, NR QoE can support maximum 8 services to be simultaneously configured via the same RRCReconfiguration message, as NR PDCP can handle the PDU size with maximum 9000 bytes. This number is larger than current number of services requiring application layer measurement in NR QoE. Hence, in NR QoE, OtherConfig holds a list of application layer measurement configurations measConfigAppLayerList. Each element of this list is corresponding to one application service requiring QoE measurement, containing release/setup information and measurement configuration in container. 
Proposal 1: [bookmark: _Ref68116765]Multiple QoE measurement configurations to a UE is carried in the same RRCReconfiguration message via measConfigApplayerList in OtherConfig. Each element contains one measurement configuration container for its corresponding service type.
QoE report
As agreed in RAN2 #113e meeting, QoE reports are sent via a separate SRB in NR, as the reporting from signaling-based and measurement-based QoE measurement has lower priority than other SRB transmissions. 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. Hence, same as LTE, MeasReportAppLayer via SRB4 is also used in NR QoE. However, since the maximum size of application layer measurement report for one service is 8000 bytes in LTE, one MeasReportAppLayer message cannot hold multiple QoE measurement reports at the same time. Moreover, QoE measurement reporting time for different services can also be different and various among time. Hence, to support multiple QoE measurements, each QoE measurement report is carried in the single MeasReportAppLayer message.
Proposal 2: [bookmark: _Ref68116791]MeasReportAppLayer via SRB4 is used to carry NR QoE measurement report. Multiple QoE measurement report is supported by multiple MeasReportAppLayer messages.
QoE measurement handling in RRC_INACTIVE state
As described in WID “QoE measurement handling in RRC_INACTIVE” need to be specified, i.e. keeping the QoE measurement configuration without measuring and reusing the same configuration upon transition from RRC_INACTIVE to RRC_CONNECTED.
As concluded in TR38.890 [3], “QoE measurements in RRC_IDLE and RRC_INACTIVE state can be supported for MBS. To support keeping QoE measurement configuration in RRC_INACTIVE state mobility, QoE measurement configuration for a UE can be fetched from the node hosting the UE Context.” It is also agreed in RAN2 #113e meeting:
	QoE measurements in RRC INACTIVE state can be supported, for MBS.
QoE measurements in RRC IDLE state can be supported, for MBS.


In SA2 #143e meeting, active multicast session and inactive multicast session are proposed in SA2, representing a multicast session with ongoing multicast traffic or not, respectively [2].
	TR23.757:
-	Active multicast session: Established multicast session in active state. Multicast data are transmitted to UEs that joined the multicast session. 5GC resources for the multicast session are reserved. Corresponding Radio resources are reserved depending on participating UE locations. UEs that joined the multicast session are in CM CONNECTED state. UEs are allowed to join the multicast session (subject to authorization check)
-	Inactive multicast session: Established multicast session in inactive state. No multicast data are transmitted. UEs that joined the multicast session may be in CM CONNECTED or CM IDLE state. UEs are allowed to join the multicast session (subject to authorization check).
RAN2 MBS agreements in RAN2 #112e meeting:
For Rel-17, R2 specifies two modes: 
	1: One delivery mode for high QoS (reliability, latency) requirement, to be available in CONNECTED (possibly the UE can switch to other states when there is no data reception TBD)
	2: One delivery mode for “low” QoS requirement, where the UE can also receive data in INACTIVE/IDLE (details TBD).
	R2 assumes (for R17) that delivery mode 1 is used only for multicast sessions. 
	R2 assumes that delivery mode 2 is used for broadcast sessions. 


According to RAN2 agreements in MBS and latest progress in SA2, UE in RRC_CONNECTED and RRC_INACTIVE state can receive multicast data in active multicast session, while UE can receive broadcast service in any RRC state. Since QoE measurement is to reflect user experience of receiving certain services, only UEs who can receive data from service require to report QoE measurement. Hence, for MBMS, upon receiving multicast service, UEs in RRC_CONNECTED state and RRC_INACTIVE state is required to perform QoE measurement.
Observation 1: [bookmark: _Ref68116819]UEs in RRC_CONNECTED and RRC_INACTIVE need to perform QoE measurement when they are in active multicast session.
To summarize, two motivation of QoE measurement handling in RRC_INACTIVE are captured as below:
1) Supporting QoE measurement in RRC_INACTIVE state for multicast service
2) Supporting QoE configuration store and restore when transiting between RRC_INACTIVE and RRC_CONNECTED. 
For services except MBMS, QoE measurement report is suspended and QoE configuration is stored when UE goes to RRC_INACTIVE state. QoE measurement in application layer is also suspended. When UE goes back to RRC_CONNECTED state, QoE configuration will be restored and application layer will continue its QoE measurement. 
Proposal 3: [bookmark: _Ref68116807]For services other than MBMS, following mechanism is considered:
· Suspend QoE measurement and store QoE configuration when UE goes to RRC_INACTIVE
· Restore QoE configuration when UE goes back to RRC_CONNECTED.
For multicast services, whether application layer should continue perform QoE measurement of MBMS service or not depends on the state of multicast session. If UE is in active multicast session, QoE measurement is active and application layer continues QoE measurement; otherwise, if UE is in inactive multicast session, QoE measurement need to be suspended and application layer should stop performing QoE measurement. It is multicast session state decides the store/restore QoE configuration for MBMS services, rather than RRC state of UE.
Observation 2: [bookmark: _Ref68116832] Continue or suspend QoE measurement for MBMS service depends on whether the multicast session is in active state or inactive state.
Proposal 4: [bookmark: _Ref68116839]For MBMS, UE should:
· Suspend QoE measurement and store QoE configuration when multicast session is deactivated 
· Restore QoE configuration when multicast session is re-active.
Logged measurement is supported to configure the UE to perform logging of measurement results while in RRC_IDLE and RRC_INACTIVE. During the procedure, NG-RAN may also retrieve stored logged measurement information by means of the UE information procedure. QoE measurement handling in RRC_INACTIVE state for MBMS active multicast session shall use the similar mechanism as the logged measurement. The mechanism which can be reused for QoE measurement includes:
1) A fixed memory reserved for QoE measurement report
2) Perform QoE measurement when UE is in RRC_INACTIVE state
3) Retrieve QoE measurement information (i.e. measurement report) when UE is going back to RRC_CONNECTED
4) Discard stored QoE measurement configurations and reports upon timer expiration
Proposal 5: [bookmark: _Ref68116849]QoE measurement in RRC_INACTIVE state for active multicast session reuses logged measurement mechanism as baseline, including:
· Limited memory size for storing QoE measurement reports 
· Perform QoE measurement when UE is in RRC_INACTIVE state
· Retrieve QoE measurement information (i.e. measurement report) when UE is going back to RRC_CONNECTED
· Discard stored QoE measurement configurations and reports upon timer expiration.
Conclusion
In this contribution, we discussed how NR signaling and measurement-based QoE measurement can be configured and reported via RRC signaling. Besides, multiple QoE measurement configurations can be transmitted via the same RRCReconfiguration message, while considering the report message size, QoE measurement report for different services is proposed to be reported separately via different RRC messages. In the end, QoE measurement handling in RRC_INACTIVE state for MBMS service and other services are discussed separately. 
We propose the following observations and proposals:
Proposal 1:Multiple QoE measurement configurations to a UE is carried in the same RRCReconfiguration message via measConfigApplayerList in OtherConfig. Each element contains one measurement configuration container for its corresponding service type.
Proposal 2:MeasReportAppLayer via SRB4 is used to carry NR QoE measurement report. Multiple QoE measurement report is supported by multiple MeasReportAppLayer messages.
Observation 1:UEs in RRC_CONNECTED and RRC_INACTIVE need to perform QoE measurement when they are in active multicast session.
Proposal 3:For services other than MBMS, following mechanism is considered:
· Suspend QoE measurement and store QoE configuration when UE goes to RRC_INACTIVE
· Restore QoE configuration when UE goes back to RRC_CONNECTED.
Observation 2:Continue or suspend QoE measurement for MBMS service depends on whether the multicast session is in active state or inactive state.
Proposal 4:For MBMS, UE should:
· Suspend QoE measurement and store QoE configuration when multicast session is deactivated 
· Restore QoE configuration when multicast session is re-active.
Proposal 5:QoE measurement in RRC_INACTIVE state for active multicast session reuses logged measurement mechanism as baseline, including:
· Limited memory size for storing QoE measurement reports 
· Perform QoE measurement when UE is in RRC_INACTIVE state
· Retrieve QoE measurement information (i.e. measurement report) when UE is going back to RRC_CONNECTED
· Discard stored QoE measurement configurations and reports upon timer expiration.
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