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Introduction
[bookmark: _Toc242573354]In Release 17 a work item for NR QoE Management was agreed [1]. In RAN2#114 the following agreements were made:
gNB can release a list of QoE measurement configurations in one RRCReconfiguration message.
If a QoE measurement configuration is released, RRC layer informs the upper layer to release the QoE measurement configuration. This could be revisited based on other issues’ progress.
If the UE enters IDLE state, UE should release all of the QoE measurement configurations.
QoE configuration and report are encapsulated in a transparent container in the RRC messages. It is FFS for RAN-visible QoE configuration and report (dep on R3).
At lease service type and RRC level ID (Reference ID or shorten ID) together with corresponding QMC configuration container should be included for each QoE configuration in RRCReconfiguration message when the network setups QoE measurement to the UE.
At least RRC level ID (Reference ID or shorten ID) together with corresponding QMC report container should be included in MeasReportAppLayer message for each QoE report.
RAN2 confirms logged MDT framework for QoE data retrieval and reporting is not supported in Rel-17.
RAN2 assumes that QoE configuration modification does not need to be supported from RAN2 signalling point of view (in RRC), and send LS to SA5/SA4 to confirm the assumption. 
Send LS to SA4/SA5/RAN3 ask whether multiple QoE measurement configurations can be configured for a certain service type. 
RAN2 assumes to re-use the maximum container size of 1000 bytes for QoE measurements configuration and send LS to SA4 to confirm the assumption.
Send LS to SA4 to check the necessity of the maximum container size of QoE measurements report beyond than 8000 bytes.
At reception of QoE release, the UE shall discard any unsent QoE reports corresponding to the released QoE configuration.
FFS whether pause resume will affect all configurations or whether pause resume can act selectively per configuration. 
On whether to store reports in the AS or the application layer at Pause, Send LS to SA4/SA5/SA3 to inform them about the options and their pros/cons (if possible) and ask them for feedback. RAN2 will continue work on this topic based on the feedback received.

Discussion
Configuration of QoE measurements
According to agreements made in RAN2#113bis, the signalling flow for QoE measurements will look like this (similar as in LTE): 
[image: ]

After RAN2#114 the running RRC CR for QoE was endorsed in R2-2106683. The QoE configurations are configured according to the following:
OtherConfig-v17xy ::=                   SEQUENCE {
    measConfigAppLayerToAddModList-r17      SEQUENCE (SIZE (1..maxNrofQoE-r17)) OF MeasConfigAppLayer-r17   OPTIONAL,    -- Need N
    measConfigAppLayerToReleaseList-r17     SEQUENCE (SIZE (1..maxNrofQoE-r17)) OF TBD                      OPTIONAL     -- Need N
}

[bookmark: _Hlk73087151]MeasConfigAppLayer-r17 ::=        SEQUENCE {
    measConfigAppLayerId-r17            MeasConfigAppLayerId-r17,
    measConfigAppLayerContainer-r17		OCTET STRING,
    serviceType-r17						ENUMERATED {streaming, mtsi, spare6, spare5, spare4, spare3, spare2, spare1}  OPTIONAL,  -- Need N
    ...
}

One open issue is related to release of the QoE configurations. Normally, the identity used in the AddModList is used in the ReleaseList to release a configuration. There does not seem to be any reason to deviate from the normal handling of AddMod- and ReleaseLists, so it is proposed to use the identity in the AddModList to release QoE measurements. The release would look like this:
    measConfigAppLayerToReleaseList-r17     SEQUENCE (SIZE (1..maxNrofQoE-r17)) OF measConfigAppLayerId-r17                      OPTIONAL     -- Need N

Proposal 1: measConfigAppLayerId is used in the measConfigAppLayerToReleaseList to identify the QoE configuration to be released.

Another open issue in the RRC CR is the value of MaxNrOfQoE, i.e. how many QoE configurations that can be configured simultaneously in the UE. The following service types were discussed during the study item: streaming, MTSI, VR, MBMS and XR. MBMS was later excluded from the work item due to too large scope in RAN2. It is an outstanding question (see the LS to SA4, SA5, RAN3 in [3]) whether there can be multiple QoE configurations for one service type, e.g. for different slices. The maximum number of QoE configurations may be dependent on the need for multiple QoE configurations per service type and it may also be dependent on UE capabilities. It is proposed to ask SA5’s view on the maximum number of configurations before any discussion in RAN2.
Proposal 2: Send an LS to SA5 and ask about preferred maximum number of simultaneous QoE configurations. 

RRC segmentation
A problem with QoE reports is that they can become quite large as they contain a lot of data. That could cause issues as there is a limitation in PDCP for how large an SDU can be, in NR it is 9000 bytes. In LTE, max sizes for the QoE configuration container and report were defined. A question was sent to SA4 in [3]  whether these max sizes still apply. Independently of the answer, it is quite complicated to guarantee a max size of the reports. The size of the reports depend on the configuration of the measurements and it is hard for the gNB to know how large report a certain configuration will generate, especially since the max size is the size obtained after zipping of the file. 
In NR, RRC segmentation has already been introduced for other messages. In LTE, the max sizes were defined as no other solution was available, but in NR there is. It does not seem motivated to copy a solution from LTE which is not good, when there is a good solution available that can be used instead. In RRC segmentation, large RRC messages may be segmented into smaller parts at transmission and then re-assembled again at the receiver side.
Allowing RRC segmentation for the transmission of QoE reports has very small impact on the specification as the functionality already exists. What needs to be added is the possibility to use it for the message where the QoE report is transmitted. An example implementation may look like this:

–	ULDedicatedMessageSegment
The ULDedicatedMessageSegment message is used to transfer segments of the UECapabilityInformation or MeasReportAppLayer message. 
Signalling radio bearer: SRB1, SRB4
RLC-SAP: AM
Logical channel: DCCH
Direction: UE to Network
ULDedicatedMessageSegment message
-- ASN1START
-- TAG-ULDEDICATEDMESSAGESEGMENT-START

ULDedicatedMessageSegment-r16 ::=           SEQUENCE {
	criticalExtensions                  CHOICE {
        ulDedicatedMessageSegment-r16       ULDedicatedMessageSegment-r16-IEs,
        criticalExtensionsFuture            SEQUENCE {}
    }
}

ULDedicatedMessageSegment-r16-IEs ::=       SEQUENCE {
    segmentNumber-r16					INTEGER (0..15),
rrc-MessageSegmentContainer-r16		OCTET STRING,
segmentEndIndication-r16			ENUMERATED {true}					OPTIONAL,
lateNonCriticalExtension				OCTET STRING					OPTIONAL,
    nonCriticalExtension                SEQUENCE {}                         OPTIONAL
}

-- TAG-ULDEDICATEDMESSAGESEGMENT-STOP
-- ASN1STOP

	ULDedicatedMessageSegment field descriptions

	segmentNumber
Identifies the sequence number of a segment within the encoded UL DCCH message. 

	rrc-MessageSegmentContainer 
Includes a segment of the encoded UL DCCH message. The size of the included segment in this container should be small enough that the resulting encoded RRC message PDU is less than or equal to the PDCP SDU size limit.

	segmentEndIndication
Indicates whether the included UL DCCH message segment is the last segment or not.



Proposal 3: Support UL RRC segmentation for transmission of QoE reports. 
[bookmark: _Toc242573360]Summary
[bookmark: _Toc242573361]RAN2 is kindly asked to discuss the following observation and proposals:
[bookmark: _GoBack]Proposal 1: measConfigAppLayerId is used in the measConfigAppLayerToReleaseList to identify the QoE configuration to be released.
Proposal 2: Send an LS to SA5 and ask about preferred maximum number of simultaneous QoE configurations. 
Proposal 3: Support UL RRC segmentation for transmission of QoE reports. 
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