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Introduction
In this contribution, we discuss QoE in NR based on QoE in TLE and the approved WID [1].
	4.1
Objective of SI or Core part WI or Testing part WI

The detailed objectives of the work item are as follows:
· 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).

· Specify the support for QoE measurement collection and reporting continuity in intra-system intra-RAT mobility scenario for signaling based QoE. Mobility support for management based QoE measurements is pending input from SA5. [RAN3, RAN2]
· To support RAN visible QoE, evaluate and specify an initial relevant set of RAN-visible QoE parameters, then specify configuration and reporting. [RAN3, RAN2]
· Specify the support for per-slice QoE measurement. [RAN3, RAN2]
· Specify the necessary mechanism to support alignment of radio-related measurement (i.e. MDT) and QoE measurement. [RAN3, RAN2]
Note: If needed, co-operate with other working groups, e.g. SA4/SA5/CT1.


Discussion
In LTE, the roles of RRC for QoE support is very simple, i.e. to forward transparently the configuration of application layer measurements to upper layers, and to deliver the results of the application layer measurements to eNB via SRB4. The type of application layer is only visible information to RRC throughout QoE related RRC procedures. In this contribution we discuss NR QoE solutions to support some enhanced features listed in the approved WID, taking LTE QoE solutions as baseline.
QoE measurement configuration
In LTE, the QoE configuration, i.e. measConfigAppLayer, is included in OtherConfig, and consists of RRC container and service type information as follows:

OtherConfig-r9 ::= SEQUENCE
{


(omitted)

[[
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


The application layer is in charge of performing the QoE measurements and constructing the measurement results. RAN doesn’t need to interpret the details of the QoE configuration, and it should be transparent to RRC, as in LTE. Therefore, we propose to reuse LTE solution for following aspects:
Proposal 1
Details of the QoE measurement configuration is encapsulated in RRC container, as in LTE.

Proposal 2
serviceType is configured by RRC, as in LTE.

In LTE QoE, only two service types are supported, i.e. streaming service and MTSI service. During SI phase, VR, MBMS and URLLC had been discussed as new service types for NR QoE in other WGs. The discussion is still on-going in other WGs, so the details of NR serviceType, e.g. the size of the serviceType or which types of application service need to be added, should be discussed in RAN2 after receiving input from other WGs. 

Proposal 3
The service type for NR QoE can be extended based on decisions of other WGs.

The NR QoE aims to support configuration and reporting for multiple simultaneous QoE measurements at an UE. If only one QoE measurement can be configured per service type, additional measurement identifier is not needed to indicate the mapping between the measurement configuration and the measurement results. On the contrary, if multiple QoE measurement configuration can be configured for a service type, the measurement identifier needs to be included in the measurement configuration and the measurement results. However, this issue seems out of RAN2 scope, so it would be better to wait for decision on this issue from SA before deciding whether to introduce the measurement identifier in QoE measurement.
Proposal 4
Decide whether to introduce the QoE measurement identifier based on input from other WGs.
Since the MR-DC operation is very common in NR, we need to discuss the QoE configuration in MR-DC operation. However, the QoE support for MR-DC was recommended to be deprioritized in Rel-17 normative phase. Therefore, we propose to restrict the authority to configure the QoE measurement to NR MN in MR-DC scenarios.
Proposal 5
In MR-DC scenario, only NR MN can configure the NR QoE measurement.
QoE measurement activation/deactivation

According to signalling/management -based NR QoE activation/deactivation procedures in TS38.890 [2], NG-RAN send an RRC message (QoE measurement configuration) to UE to activate the QoE measurement. When the deactivation indication is received from CN, the NG-RAN node sends the RRC message (deactivation indication) to UE AS layer, and then UE AS layer sends the deactivation indication to the UE application layer. Therefore, we propose followings:
Proposal 6
QoE measurement configuration message is used to activate the QoE measurement. Do not specify separate indication to activate the QoE measurement.

Proposal 7
QoE measurement release message is used to deactivate the QoE measurement. Do not specify separate indication to de-activate the QoE measurement.

QoE measurement reporting

During SI phase, RAN2 received an LS from RAN3, which says: 
· RAN3 has discussed the transport of NR QoE reports and agreed that the NR QoE reports are carried over the control plane in the RAN. RAN2 needs to start the discussion on this.
In LTE, SRB4 was introduced for QoE measurement reporting, which has a lower priority than other SRBs. For the same reason, SRB4 needs to be defined in NR to report the QoE results.
Proposal 8
Define SRB4 for QoE measurement reporting, as in LTE.

One of the new features in NR QoE is pause and resume of QoE measurement reporting at RAN overload. Considering the maximum size of a single QoE measurement result is 8000bits in LTE and it has lowest priority, it seems reasonable that the QoE reporting is suspend for all configured QoE measurements at RAN overload, and the complex mechanism to pause or resume a certain QoE measurement is not needed. 
Proposal 9
Do not support selective pause/resume when multiple QoE measurements are configured.

Proposal 10
Discuss whether to use RRC signal or lower layer signal to pause/resume the QoE reporting. 
Conclusion
Proposal 1
Details of the QoE measurement configuration is encapsulated in RRC container, as in LTE.

Proposal 2
serviceType is configured by RRC, as in LTE.

Proposal 3
The service type for NR QoE can be extended based on decisions of other WGs.

Proposal 4
Decide whether to introduce the QoE measurement identifier based on input from other WGs.

Proposal 5
In MR-DC scenario, only NR MN can configure the NR QoE measurement.
Proposal 6
QoE measurement configuration message is used to activate the QoE measurement. Do not specify separate indication to activate the QoE measurement.

Proposal 7
QoE measurement release message is used to deactivate the QoE measurement. Do not specify separate indication to de-activate the QoE measurement.

Proposal 8
Define SRB4 for QoE measurement reporting, as in LTE.

Proposal 9
Do not support selective pause/resume when multiple QoE measurements are configured.

Proposal 10
Discuss whether to use RRC signal or lower layer signal to pause/resume the QoE reporting. 
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