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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction & Background
 QoE WID was approved in RP-210913, the following objectives are led by RAN2.
“ 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.
· [bookmark: _Hlk68023728]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 the last RAN2 meeting, there are some agreements reached. In this contribution, left issues for QoE configuration and reporting are discussed, and how to handle QoE context when UE performs RRC resume.
2. Discussion
2.1 QoE measurement configuration
In the last RAN2 meeting, QoE configuration release has been discussed and the following agreement is achieved.
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 network may release the QoE configuration in case of e.g. gNB not supporting QoE or based on local configuration or based on operator policy. The network can select to release all of parts of QoE measurement configuraitons. Therefore, it is proposed the network should be allowed to release one or more QoE measurement configurations in one RRC message.
Proposal 1: NR QoE configuration message can be used by the network to release one or more NR QoE measurement configurations.
In this release, QoE measurements in IDLE state is not supported, as usaual, when UE enters IDLE state, UE should releases all QoE measurement configurations.
Proposla 2: If UE enters IDLE state, UE releases all QoE measurement configuraions
If UE RRC layer receives the release indication, the RRC layer should inform the concerned application layer to release QoE configuration.
Proposal 3: If a QoE measurement configuration is released, RRC layer informs the concerned applications to release the QoE measurement configuration. 
2.2 QoE reporting handling
Since 3GPP provide security protection for application layer data transmission, and for QoE measurement reporting, NAS layer is not involved, and there is no NAS level security can be used. So AS security should be relied on for QoE measurement reporting. Hence, SRB 4 should be configured after security activation.
Proposal 4: Using AS security to protect QoE measurement reporting, SRB 4 is configured after security activation.
In LTE, since only one QoE measurement configuraiton is configured and only one QoE measurement report is included MeasReportAppLayer. It should be reasonable multiple QoE measurement reports can be included in one RRC message to save RRC overhead. Each QoE measurement report at least the related QoE measurement result in an application layer container. The RRC level ID can be used to link a QoE measurement configuration and the corresponding QoE measurement reporting. 
[bookmark: _Hlk71311605]Proposal 5: Multiple QoE measurement reports can be included in one SRB 4 message. For each QoE measurement report, at least include the following contents:
· RRC level ID
· QoE measurement result in an application layer container.
In current RRC specification, RRC segmentation is already supported for UL DCCH and DL DCCH in clause 5.7.6 and 5.7.7 of TS 38.331 [1]. Even though it is stated that the segmentation of DL DCCH message is only applicable to RRCReconfiguration and RRCResume messages and the segmentation of UL DCCH message is only applicable to UECapabilityInformation in current specification release, but the procedure description is very generic and can be extended to other RRC message easily.
Obersavation 1: RRC segmentation is already supported for UL DCCH and DL DCCH, and the procedure description is very generic and can be extended to other RRC message easily.
In SA4 3GP-DASH spec (TS 26.247) in Annex L(normative),  It includes the following statement:

QoE Metrics: QoE Metrics from the DASH client shall be XML-formatted according to clause 10.6 in the current specification. The XML data shall be compressed with gzip (see [18]) and stored in network byte order into an octet string container with a maximum length of 8000 bytes. The container shall be delivered via RRC to the RNC according to "Application Layer Measurement Reporting" (see [53]) for UMTS, and to the eNB according to "measReportApplicationLayer" (see [59]) for LTE. The behaviour if the compressed data is larger than 8000 bytes is unspecified in this version of the specification. The interface towards the RRC signalling is handled by the AT command +CAPPLEVMR [61].
The same statement also exits in TS 26.114 on MTSI. Form this statements, it can be see there is no necessary to perform RRC segmentation if only one QoE measurement report is included in MeasReportAppLayer. When multiple QoE reports need to be included in one MeasReportAppLayer message, it can be UE implementation to guarantee the RRC PDU size is no more than 9000 kbytes.
Observation 2: It is not necessary to perform RRC segmentation if only one QoE measurement report is included in MeasReportAppLayer; and it can be UE implementation to guarantee the RRC PDU size is no more than 9000 bytes multiple QoE reports need to be included in one MeasReportAppLayer message. 
Proposal 6: RAN2 discusses whether to apply RRC segmentation to SRB 4.
2.3  RRC ID formart 
In last RAN2 meeting, it has been agreed an RRC level ID should be introduced, but FFS for the ID format.
R2 assumes that for RRC an ID is required to identify a measurement, FFS whether this is the QoE reference ID or something else. 
It is understood that introducing RRC level ID is mainly for the following purposes :
1) To identify one QoE configration, and gNB can release or pause or resume the QoE configuraiton using RRC level ID.
2) To link one QoE measurement, then gNB can forward the QoE data to the right OAM server based on the RRC level ID.
So it is enough that RRC level ID is unique within gNB scope or within UE scope.
Observation 3: The purposes of RRC level ID is for gNB to manage QoE configurations and forward the QoE data to the right OAM server.
Reference ID is introduced for application layer to identify identify the QoE measurement collection job if we assume one QoE measurement collection job corresponds one QoE configuration, then reference ID can identify on QoE configuration. 
If we look at the definition of reference ID in TS 28.405 [2] as following, QoE reference is  globally unique and conpoased by MCC+MNC+QMC ID. QMC ID is 3 bytes, and MCC+MNC is 3 byte, so the reference ID is total 6 bytes.
[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.
From the definition of reference ID above, it can be seen 6-bytes reference ID is globally unique, and 3-byte QMC ID is unique within one PLMN. Both sizes of reference ID and QMC ID is too large than what we need in RRC level considering the purposes in observation 1.
Therefore, we can introduce RRC defined ID, which is unique within the gNB scope or within UE scope to save RRC signalling. The following procedure illustrates how to allocate and use RRC defined to achieve the purposes in observation 1.
1)  When the gNB receives QoE configuration with reference ID from OAM server (or via CN), the gNB allocates one RRC defined ID to this QoE configuration, and the gNB maintains the relationship between the RRC defined ID and the reference ID (QoE configuration). The gNB provides the QoE configuration with the RRC defined ID to the UE using RRCReconfiguration message.
2)  After receiving the configuration, UE RRC layer forwards the QoE configuration to the concerned applications for the service type. If there is only one QoE configuration can be provided to application layer at the same time, then UE RRC layer records the concerned applications for the RRC defined ID; if there can be multiple QoE configurations provided to one application layer at the same time, then the RRC layer provides RRC defined ID together with QoE configuration to applcaiton layer.
3)  When QoE data reporting happens, the application layer provides QoE data to the RRC layer, the RRC layer includes RRC defined ID in MeasReportAppLayer according to the concerned application. If there can be multiple QoE configurations provided to one application layer at the same time, the application layer provides RRC defined ID together with QoE measurements.
4)  After receiving the RRC defined ID in MeasReportAppLayer, the gNB derives the reference ID based on the maintained mapping relationship, and forwards the QoE data to the right OAM server.
The following Table 1 summarizes the advantages and disadvantages for three types of RRC level ID.
Table1: Summary of three types of RRC level ID
	Alternatives
	gNB
	UE RRC layer
	UE Application layer
	Signalling overhead
	Adaptability

	Reference ID
	None 
	Receives reference ID from application layer
	Provides reference ID to RRC layer with QoE measruements
	48bits
	All scenarios

	OMC ID
	Derives OMC ID from reference ID;
Can identify the serving PLMN
	Receives QMC ID from application layer
	Provides QMC ID to RRC layer with QoE measruements
	24bits
	Applicable to the scenario that the OAM server is deployed by the serving PLMN.

	RRC defined ID
	Allocates RRC defined ID to one reference ID;
Maintains the relationship between RRC defined ID with reference ID.
	Records the RRC defined ID with the concerned application. Or,
Forwards RRC defined ID to application layer if multiple QoE configruaions can be provided to one application.
	Provides RRC defined ID to RRC layer if multiple QoE configruaions can be provided to one application.
	5bits (same as measureID) or less
	All scenarios


Proposal 7: It is proposed to adopt RRC defined ID included in RRC configuration and report message.
3. Conclusion 
For QoE measurement configuration,
Proposal 1: NR QoE configuration message can be used by the network to release one or more NR QoE measurement configurations.
Proposal 2: If UE enters IDLE state, UE releases all QoE measurement configuraitons
Proposal 3: If a QoE measurement configuration is released, RRC layer informs the concerned applications to release the QoE measurement configuration.
For QoE reporting handling,
Proposal 4: Using AS security to protect QoE measurement reporting, SRB 4 is configured after security activation.
Proposal 5: Multiple QoE measurement reports can be included in one SRB 4 message. For each QoE measurement report, at least include the following contents:
· RRC level ID
· QoE measurement result in an application layer container.
Observation 1: RRC segmentation is already supported for UL DCCH and DL DCCH, and the procedure description is very generic and can be extended to other RRC message easily.
Observation 2: It is not necessary to perform RRC segmentation if only one QoE measurement report is included in MeasReportAppLayer; and it can be UE implementation to guarantee the RRC PDU size is no more than 9000 kbytes multiple QoE reports need to be included in one MeasReportAppLayer message. 
Proposal 6: RAN2 discusses whether to apply RRC segmentation to SRB 4.
For RRC level ID format,
Observation 3: The purposes of RRC level ID is for gNB to manage QoE configurations and forward the QoE data to the right OAM server.
Proposal 7: It is proposed to adopt RRC defined ID included in RRC configuration and report message.
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