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1	Introduction
In Release 17 a work item for NR QoE Management was agreed [1]. In RAN2#116 the following agreements were made: 
Forward the measConfigAppLayerId from the AS layer to the application layer together with the QoE configuration.
Forward the measConfigAppLayerId from the application layer to the AS layer together with the QoE report.
Reply to SA4 that the size limitation of the QoE report has chanegd. RAN2 has agreed to optionally support RRC segmentation for transmission of QoE reports, and we indicate the new limits
Size limit of QoE configuration = size of one PDCP SDU.
Inform CT1 and SA4 of these agreements and ask them to specify the measConfigAppLayerId (e.g. in AT command). Can also discuss whether we need to have an action related to size limitation (whether to inform application of the size that is supported). 
FFS if to Allow multiple QoE reports in the same RRC message, but leave it to UE implementation when / whether to use this (does not involve additional buffering). 
Support RRC segmentation for the Reporting
FFS whether it is optional or cond. mandatory for UE that support QoE (can continue discuss in this meeting)
Will inform other groups (R3, SA5, SA4, CT1?)
We go with selective pause resume (with the understanding that we will not work further on the information the gNB may use for election).
Postpone this reply LS. Discuss at RP whether to have the pause resume in Rel-17. 
RAN2 assumes that RAN2 is responsible to define the procedure to support RVQOE configuration and reporting, and leave the definition of RAN QoE metrics and what should be included in RVQOE configuration and report to other WGs, e.g. RAN3, SA4.
RAN2 confirms the following is feasible from RAN2 point of view.
It is feasible to configure RVQOE using explicit RRC IEs
Multiple simultaneous QoE measurements can be supported for RVQOE.  Each RVQOE measurement configuration is identified by the MeasConfigAppLayerId (or change to another generic term) corresponding to the regular QoE configuration.
UE RRC layer forwards the received RVQOE configuration to the upper (application) layer, indicating the service type.
RAN configures the required RVQOE metrics in the RVQOE configuration for UE to report.

[bookmark: _Ref178064866]2	Discussion
2.1	Size of QoE configuration and report
In RAN2#116 it was agreed that the size of a QoE configuration is the size of on PDCP SDU. It is assumed that the intention is to not need to segment the RRC message, so the agreement means that the RRC message containing the QoE configuration container cannot exceed the maximum PDCP SDU size of 9000 bytes. It may be sufficient to capture in the field description of measConfigAppLayerContainer that the message containing the QoE configuration container should not exceed 9000 bytes. Then ASN.1 does not need to be updated if larger sizes are allowed in a later release. Also, it is clearer to define the RRC message size in case multiple QoE configuration containers are included in the same RRCReconfiguration message.
[bookmark: _Toc92739637]Add a Note in field description of measConfigAppLayerContainer saying that the message containing the QoE configuration container(s) cannot exceed 9000 bytes. 

RAN2 also agreed to support RRC segmentation for the message containing the report, the MeasurementReportAppLayer. The message containing each segment is the ULDedicatedMessageSegment message, which can maximum contain 16 segments. Hence, the total size of the MeasurementReportAppLayer message can maximum be 16x9000 = 144 000 bytes. In the same way as for the configuration, the field description of the MeasurementReportAppLayerContainer can contain a Note that the message containing the QoE report should not exceed 144 000 bytes. 
[bookmark: _Toc92739638]Add a Note in the field description of MeasurementReportAppLayerContainer saying that the message containing the QoE report container(s) cannot exceed 144 000 bytes.

There is an FFS from RAN2#116 whether it is allowed for the UE to include multiple QoE reports in the same MeasurementReportAppLayer message. There doesn’t seem to be any reason to restrict this, it can be up to UE implementation how many reports to include in the message. This doesn’t mean that the UE waits with sending reports, the reports are sent as soon as the RRC layer receives the reports from the application layer.
[bookmark: _Toc92739639]Allow multiple QoE reports in the same MeasurementReportAppLayer message. 

RAN2 agreed to reply to SA4 that the size limitations have been changed and that RRC segmentation can be used for the reports, but a reply LS was never sent. Therefore, a reply LS needs to be sent as a reply to R2-2109386. A draft LS reply can be found in the Annex.
[bookmark: _Toc92739640]Send the reply LS to SA4 with the new size limitations for QoE configuration and report. 

2.2	RRC segmentation
In RAN2#116 it was agreed to support RRC segmentation. Some companies argued that the UE capability for support of RRC segmentation needs to be forwarded to the application layer so that the application layer knows that transmission of large reports is supported. However, the application layer prepares the reports according to the configuration in the QoE configuration container and the application cannot provide the reports in any different way than according to the configuration. Therefore, the reason for forwarding the UE capability to the application layer seems unclear.
It is the network that needs to ensure that the configuration is done in such a way that the size of the reports corresponds to what the UE is capable of transmitting. 
Alternatively, the UE capability for RRC segmentation could be conditionally mandatory for UEs which support QoE measurements. Then the network does not need so adjust the QoE configuration depending on the UE capability for RRC segmentation.
[bookmark: _Toc78888530][bookmark: _Toc79070077][bookmark: _Toc85730153][bookmark: _Toc92739641]The UE capability for RRC segmentation of MeasurementReportAppLayer is conditionally mandatory for UEs which support QoE measurements.

2.3	UE capabilities
In LTE different UE capabilities for different service types were defined and it seems reasonable to have the same approach in NR. That means that UE capabilities for QoE measurements for Streaming, MTSI and VR are defined. Also, a separate UE capability for RAN Visible QoE seems necessary.
[bookmark: _Toc92739642]Define separate UE capabilities for QoE measurements for Streaming, for MTSI and for VR services respectively.
[bookmark: _Toc92739643]Define a separate UE capability for RAN Visible QoE.

RAN2 has previously discussed the maximum number of QoE configurations simultaneously configured in the UE. Values between 8 and 64 have been up for discussion and SA5 have indicated that any of these values are acceptable. A maximum number needs to be defined in the RRC CR and RAN2 needs to make a conclusion on the number. It is proposed that 16 QoE configurations are part of the basic UE capability for QoE measurements for all service types. More powerful UEs can optionally support configuration of additional QoE measurements.
[bookmark: _Toc92739644]Configuration of 16 simultaneous QoE configurations are supported for UEs supporting QoE measurements.
[bookmark: _Toc92739645]Configuration of 32 or 64 simultaneous QoE configurations are supported by additional UE capabilities.  

2.4	AT-command updates
The following AT-command related to QoE measurement exists in 27.007:
[bookmark: _Toc20207608][bookmark: _Toc27579491][bookmark: _Toc36116071][bookmark: _Toc45214951][bookmark: _Toc51866719][bookmark: _Toc91869058]8.78	Application level measurement configuration +CAPPLEVMC
Table 8.78-1: +CAPPLEVMC parameter command syntax
	Command
	Possible response(s)

	[bookmark: _MCCTEMPBM_CRPT80111592___7]+CAPPLEVMC=[<n>]
	+CME ERROR: <err>

	[bookmark: _MCCTEMPBM_CRPT80111593___7]+CAPPLEVMC?
	+CAPPLEVMC: <n>

	[bookmark: _MCCTEMPBM_CRPT80111594___7]+CAPPLEVMC=?
	[bookmark: _MCCTEMPBM_CRPT80111595___7]+CAPPLEVMC: (list of supported <n>s)



Description
[bookmark: _MCCTEMPBM_CRPT80111596___7]This command allows control of the application level measurement configuration according to 3GPP TS 25.331 [74] and 3GPP TS 36.331 [86]. The set command controls the presentation of the unsolicited result code +CAPPLEVMC: <app-meas_service_type>,<start-stop_reporting>[,<app-meas_config_file_length>,<app-meas_config-file>] providing data for the configuration. Refer clause 9.2 for possible <err> values.
Read command returns the current value of <n>.
Test command returns values supported as a compound value.
Defined values
[bookmark: _MCCTEMPBM_CRPT80111597___7]<n>: integer type. Disable and enable presentation of the unsolicited result code +CAPPLEVMC to the TE.
0	Disable presentation of the unsolicited result code
[bookmark: _MCCTEMPBM_CRPT80111598___2]1	Enable presentation of the unsolicited result code
[bookmark: _MCCTEMPBM_CRPT80111599___7]<app-meas_service_type>: integer type. Contains the indication of what application that is target for the application level measurement configuration.
1	QoE measurement collection for streaming services
2	QoE measurement collection for MTSI services
[bookmark: _MCCTEMPBM_CRPT80111600___7]<start-stop_reporting>: integer type. Indicates the start and stop of the application level measurement reporting for the application indicated by the <app-meas_service_type>.
0	start the application level measurement reporting
1	stop the application level measurement reporting
[bookmark: _MCCTEMPBM_CRPT80111601___7]<app-meas_config_file_length>: integer type. Indicates the number of octets of the <app-meas_config-file> parameter.
<app-meas_config-file>: string of octets. Contains the application level measurement configuration file for the application indicated by the <app-meas_service_type>. The parameter shall not be subject to conventional character conversion as per +CSCS.
Implementation
Optional.

The service type and the start/stop recording are currently mandatory included within the AT-command and the information within the [ ] brackets is optional.
The AT-command was defined for LTE where only one QoE configuration could be configured at a time. In NR, multiple, simultaneous QoE configurations can be configured. RAN2 has agreed to forward the measConfigAppLayerId to the application layer and to add it as an AT command. At configuration of QoE measurements, the measConfigAppLayerId can be forwarded together with the service type and the configuration container to the application. This needs to be defined as a list in NR, as multiple QoE configurations is supported.
[bookmark: _Toc92739646]Ask CT1 to define the QoE configuration in terms of a list.
Currently the service type is mandatory within the AT command and it therefore needs to be included at release of the QoE measurements also. It can be discussed whether the service type is necessary at release, or whether the measConfigAppLayerId is sufficient. One reason to include the service type could be to easier route the release to the right application in the UE. In such case the UE AS layer needs to store the relation between the measConfigAppLayerId and the service type to be able to indicate both at release.
[bookmark: _Toc92739647]Discuss whether the service type needs to be included in the AT command at release. 
[bookmark: _GoBack]There is also a need to have an AT-command to release all QoE configurations. The existing AT-command can be used to release QoE configuration for a service type, but it cannot be used to release all QoE configurations at a time. This is needed in NR, especially for cases where the RRC layer doesn’t know which QoE configurations which exist in the application layer, e.g. when RRCSetup is triggered after Resume in a new gNB. If the service type is changed to optional in the AT command and the measConfigAppLayerId is also optional, the inclusion of just a release command without any service type or measConfigAppLayerId included, could possibly indicate release of all QoE configurations.
[bookmark: _Toc92739648]Ask CT1 to define the possibility to release all QoE configurations in an AT command.   


2.5	Inter-node signalling
At inter-node signalling the source gNB transfers the current AS configuration to the target gNB as part of the inter-node message HandoverPreparationInformation. For QoE, it means that the following information will be forwarded to the target gNB: 
AppLayerMeasConfig-r17 ::=            SEQUENCE {
    measConfigAppLayerToAddModList-r17    SEQUENCE (SIZE (1..maxNrofQoE-r17)) OF MeasConfigAppLayer-r17   OPTIONAL, -- Need N
    measConfigAppLayerToReleaseList-r17   SEQUENCE (SIZE (1..maxNrofQoE-r17)) OF MeasConfigAppLayerId-r17 OPTIONAL, -- Need N
    rrc-SegAllowed-r17                            ENUMERATED {enabled} 												     OPTIONAL,  -- Need M
    ...
}

MeasConfigAppLayer-r17 ::=        SEQUENCE {
    measConfigAppLayerId-r17          MeasConfigAppLayerId-r17,
    measConfigAppLayerContainer-r17	  OCTET STRING                                                             OPTIONAL,  -- Need N
    serviceType-r17				      ENUMERATED {streaming, mtsi, vr, spare5, spare4, spare3, spare2, spare1} OPTIONAL,  -- Need N
    pauseReporting                    BOOLEAN,
    ...
}

That means that in particular the measConfigAppLayerId and the pauseReporting indication, i.e. whether the measurements are currently paused or not, are forwarded to the target gNB. Hence, no new information needs to be added in the inter-node messages for QoE. Information which is not part of the UE QoE configuration such as e.g. the area scope, is discussed in RAN3 and it is assumed that RAN3 contacts RAN2 if there is any QoE information they would like to include in the inter-node message instead of the XnAP/NGAP message.
No updates to inter-node messages is foreseen for QoE.

Conclusion
Based on the discussion in the previous sections the following is proposed:
Proposal 1	Add a Note in field description of measConfigAppLayerContainer saying that the message containing the QoE configuration container(s) cannot exceed 9000 bytes.
Proposal 2	Add a Note in the field description of MeasurementReportAppLayerContainer saying that the message containing the QoE report container(s) cannot exceed 144 000 bytes.
Proposal 3	Allow multiple QoE reports in the same MeasurementReportAppLayer message.
Proposal 4	Send the reply LS to SA4 with the new size limitations for QoE configuration and report.
Proposal 5	The UE capability for RRC segmentation of MeasurementReportAppLayer is conditionally mandatory for UEs which support QoE measurements.
Proposal 6	Define separate UE capabilities for QoE measurements for Streaming, for MTSI and for VR services respectively.
Proposal 7	Define a separate UE capability for RAN Visible QoE.
Proposal 8	Configuration of 16 simultaneous QoE configurations are supported for UEs supporting QoE measurements.
Proposal 9	Configuration of 32 or 64 simultaneous QoE configurations are supported by additional UE capabilities.
Proposal 10	Ask CT1 to define the QoE configuration in terms of a list.
Proposal 11	Discuss whether the service type needs to be included in the AT command at release.
Proposal 12	Ask CT1 to define the possibility to release all QoE configurations in an AT command.
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1. Overall description:
RAN2 has discussed the sizes of the QoE configuration and report messages and have agreed to support UL RRC segmentation for the message carrying the QoE report, MeasurementReportAppLayer. There can be maximum 16 UL segments of the message, which means that the new maximum size of the MeasurementReportAppLayer is 144 000 bytes.
In DL, the size of the message carrying the QoE configuration container, RRCReconfiguration, can maximum be 9000 bytes, i.e. the maximum size of one PDCP SDU. 
RAN2 will define these maximum sizes in field description in RRC specification. Whether the maximum sizes also needs to be captured in SA4 specification is for SA4 to decide.   

2. Actions:
To 3GPP SA4
ACTION: 
RAN2 respectfully asks SA4 to take the above agreements into account and take action if needed.
3. Date of next TSG RAN WG2 meetings:
RAN2#117	21st February - 3rd March 2022		Online
RAN2#118	16th May - 27th May 2022		Online
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