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Discussion and decision
1 Introduction
In RAN2#113bis-e meeting the agreements below were made on QoE measurement collection in NR standalone [1].
Configure QoE measurements for NR in RRCReconfiguration.

Add configuration of QoE measurements in OtherConfig in RRCReconfiguration.

Add the configuration of QoE measurements by means of list to enable configuration of multiple simultaneous measurements.

R2 assumes that for RRC an ID is required to identify a measurement, FFS whether this is the QoE reference ID or something else. 

Define SRB4 for transmission of QoE reports in NR.

Define an RRC message MeasReportAppLayer for the transmission of QoE reports in NR.
RAN2 assumes that QoE support for NR includes (as the LTE framework): activation by Trace Function, both signalling and management-based configuration and RRC procedures supporting AppLayer config and report.

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 UE Inactive AS context includes the UE AS configuration for the QoE (it is not released when UE goes to Inactive).
In view of above agreements, we discuss in this contribution the following aspects:
1. RRC signaling for QoE measurements configuration and reporting
2. RRC signaling of QoE measurement identity

3. Maximum container size for QoE measurements configuration and reporting

4. Need for QoE measurements configuration modification?

5. Need to specify minimum UE storage requirements?
2 Discussion
2.1 RRC signaling for QoE measurements configuration and reporting
As outcome of the NR QoE study [2] it was agreed to support the setup/release of QoE measurements configuration and pause/resume of QoE measurement reporting. Agreement was made at last meeting that the RRC signaling for the configuration of QoE measurements will be added by network by means of a list to enable configuration of multiple simultaneous measurements. For the corresponding release case no agreement was made yet, but it looks straightforward to us to apply the same principle as for the setup case.
Proposal 1: RRC signaling to release QoE measurements configurations shall be performed by means of a list.

For the RRC signaling used by the network to indicate the UE to pause/resume the QoE measurement reporting we need to discuss whether the respective command should be applied for all configured QoE measurements or individually per configured QoE measurements. We think that in RAN overload situation a flexible solution may be beneficial, i.e. based on level of congestion the network can individually pause/resume QoE measurements reporting corresponding to a QoE measurements configuration.
Proposal 2: RRC signaling to pause/resume QoE measurements reporting shall be performed by means of a list.
2.2 RRC signaling of QoE measurement identity

There is an FFS on how a QoE measurements configuration is identified in RRC. Candidate options include the QoE reference ID or something else. We think that using QoE reference ID results in an unnecessary signaling overhead in RRC considering how the QoE feature has been specified in 3G/LTE:
· The QoE reference ID has been specified in TS 28.405 [3] as MCC+MNC+QMC ID, where the QMC ID is a 3-byte Octet String.
· The QoE reference ID is included in the container for QoE measurements configuration and reporting.

· The RAN node is aware of the QoE reference ID when it receives QoE measurements configuration from CN (in case of signaling-based initiation for QMC activation) or directly from OAM (in case of management-based initiation for QMC activation).
· The RAN node selects qualified UEs for QoE measurements configuration, so it knows from which UEs it expects QoE reports and where to forward the received QoE reports.
· The UE AS does not need to be aware of the QoE reference ID since it acts merely as a relay to its application layer for forwarding the container for QoE measurements configuration and reporting. 

Therefore, a simple identity similar like MeasId as specified for RRM measurements in TS 38.331 looks sufficient to us to identify a QoE measurements configuration in RRC. 

MeasId ::=                  INTEGER (1..maxNrofMeasId)

maxNrofMeasId               INTEGER ::= 64      -- Maximum number of configured measurements

Proposal 3: A simple identity similar like the MeasID for RRM measurements is used for identifying a QoE measurement configuration in RRC. Value range of the QoE measurement identity is FFS.
2.3 Maximum container size for QoE measurements configuration and reporting
Agreements were made to use the OtherConfig IE in RRCReconfiguration for configuring QoE measurements and a new UL RRC message MeasReportAppLayer for the transmission of QoE reports. However, we have not decided yet whether to re-use from LTE the maximum container size of 1000 bytes for QoE measurements configuration and 8000 bytes for QoE measurements reporting.
[[
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


MeasReportAppLayer-r15-IEs ::=

SEQUENCE {


measReportAppLayerContainer-r15

OCTET STRING (SIZE(1..8000))


OPTIONAL,

serviceType-r15





ENUMERATED {qoe, qoemtsi, spare6, spare5, spare4, spare3, spare2, spare1}

OPTIONAL,

nonCriticalExtension



MeasReportAppLayer-v1590-IEs



OPTIONAL

}

To our understanding the maximum container sizes are originated from 3G when QoE was specified there in Rel-14. When the decision on the sizes was made at that time it was assumed that the data (given in XML format) in the containers are compressed using gzip. For LTE the maximum size of 1000 bytes for QoE measurements configuration was adopted since there was no need identified for any change. The maximum size of 8000 bytes for QoE measurements reporting was adopted and not changed in LTE due to the fact that the maximum supported size of a PDCP SDU in LTE is 8188 octets.
For NR now, we think that the container size for QoE measurements configuration can be re-used from LTE since we don’t know any reason why the network can’t comply with this size. On the container size for QoE measurements reporting we think we can discuss whether to increase the maximum size or not. The reason is that in NR the maximum supported size of a PDCP SDU is 9000 bytes so there is some room for further increase. For instance, this can be done either by specifying a fixed value, e.g. 8800 bytes taking into account some margins, or by specifying that the size of the included container is as large as it is ensured that the resulting encoded RRC message PDU is equal to the PDCP SDU size limit.
Proposal 4: Re-use the maximum container size of 1000 bytes for QoE measurements configuration.
Proposal 5: Discuss whether to increase the maximum container size for QoE measurements reporting up to the maximum supported PDCP SDU size. 
2.4 Need for QoE measurements configuration modification?
In addition to add/release of QoE measurements configuration we wonder whether it might be useful to support RRC signaling for QoE measurements configuration modification similar to what is already supported for RRM measurements (“AddModList”). For this case we consider as example the following management-based QMC activation scenario:

· OAM is interested in receiving QoE measurements for MTSI service from UEs which are being serviced by a PLMN in a certain area and activates the QoE measurements configuration targeting an area and forwards the QoE measurement configuration to RAN using an “Activate QoE measurement” message.

· The RAN searches for qualified UEs and sends the selected UEs the QoE measurements configuration (e.g. with RRC ID#0) received from OAM.

· The UE AS forwards the received QoE measurements configuration to its application layer. The application layer starts QoE measurement collection acc. to the received configuration.

· Meanwhile, OAM determines that the already received QoE reports for MTSI service from other UEs are not sufficient and decides to change, e.g. the area, reporting criteria and duration for QoE measurements collection of the concerned service. As result, it sends to RAN the modified QoE measurement configuration for MTSI service. 
· Upon reception of the new QoE measurements configuration for MTSI service the RAN searches again for qualified UEs. For a previously selected UE the RAN may decide to send them the new QoE measurements configuration per QoE measurements configuration modification command instead of releasing the previous configuration and adding a new configuration.
· The selected UE replaces the previous configuration with RRC ID#0 with the modified one and sends the modified configuration to the application layer. UE application layer replaces the previous configuration with ID#0 with the modified one and restarts the QoE measurement collection acc. to the modified configuration.
Main benefit of a QoE measurements configuration modification command is that on RRC layer it saves one command by combining add/release command.
Proposal 6: Discuss whether RRC signaling to modify a QoE measurements configuration should be supported.
2.5 Need to specify minimum UE storage requirements?
When QoE was introduced in 3G in Rel-14 and LTE in Rel-15, no explicit storage requirements for a QoE capable UE was specified since there was no need identified to do it. For instance, QoE pause/resume functionality is not supported in 3G/LTE. For NR QoE the situation is different now:

· 5 service types (Streaming services, MTSI services, VR, MBS, XR) will be supported and we may assume that similar to LTE, separate UE capabilities will be introduced for indicating UE support of the concerned QoE service type. So, we need to consider a “high-end” QoE capable UE that may support all QoE service types and which may be then selected by the network as qualified UE for QoE measurement collection for all service types.
· Due to the support of QoE pause/resume functionality, there may be a need to temporarily store the QoE reports at AS layer which were sent by UE application layer. And depending on the duration of the QoE pause phase and the configured reporting criteria in the QoE measurements configuration one or multiple QoE reports may then need to be stored.
In order to help UE to implement the QoE pause/resume functionality and its requirements with regards to UE storage of QoE reports, we think that it might be useful to specify minimum UE storage requirements for NR QoE.

Proposal 7: Discuss whether to specify minimum UE storage requirements for NR QoE.
3 Conclusion

In this contribution we have discussed further aspects of QoE measurement collection in NR standalone and made the following proposals:
Proposal 1: RRC signaling to release QoE measurements configurations shall be performed by means of a list.

Proposal 2: RRC signaling to pause/resume QoE measurements reporting shall be performed by means of a list.

Proposal 3: A simple identity similar like the MeasID for RRM measurements is used for identifying a QoE measurement configuration in RRC. Value range of the QoE measurement identity is FFS.
Proposal 4: Re-use the maximum container size of 1000 bytes for QoE measurements configuration.

Proposal 5: Discuss whether to increase the maximum container size for QoE measurements reporting up to the maximum supported PDCP SDU size. 

Proposal 6: Discuss whether RRC signaling to modify a QoE measurements configuration should be supported.
Proposal 7: Discuss whether to specify minimum UE storage requirements for NR QoE.
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