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1	Introduction
In the last meetings, RAN3 discussed the NR QoE and sent some LSs [1] [2] to RAN2.
	R2-2008728(LS):
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.

R3-207120(LS):
RAN3 discussed NR QoE at RAN3#110-e meeting and captured agreements and remaining open points for potential NR QoE solutions and procedures, i.e. signalling-based procedures, management-based procedures, QoE measurement triggering and stopping, release of QoE measurement configuration, QoE measurement handling at RAN overload, support for mobility, RAN visible QoE information reporting by UE, radio-related measurements and information for QoE, per slice QoE measurement.



In this contribution, we will discuss some FFSes on QoE measurement configuration and reporting captured in sections 6.1~6.5 of TR 38.890 [3] from RAN2 point of view and elaborate on the impacts on RAN2.
2	Discussion
2.1	SRB design for NR Standalone operation
In LTE, the network configures the QoE measurement in the RRC reconfiguration message via the SRB1. In LTE, RAN2 has already discussed and compared the CP solution and UP solution for the QoE reporting based on several issues including user privacy, DRB setup/modification/release, impact on KPIs, charging. Eventually, RAN2 agreed to use the CP solution. In our view, the same considerations as in LTE in Rel-16 apply currently and we do not see a reason to use different principle.  In the last meeting, RAN3 agreed that the NR QoE reports are carried over CP and an LS [1] was sent from RAN3 to RAN2 informing this decision. Furthermore, the signalling based QoE and management based QoE activation procedures in TR 38.890 describe that QoE configuration and reporting is transmitted in the RRC message. 
Observation 1: Per TR 38.890 and RAN3 agreements, QoE configuration and reports utilize RRC signalling.
What needs to be decided by RAN2 is which SRB should carry the QoE configuration and QoE report.
In LTE, QoE measurement configuration is provided via RRC Connection Reconfiguration message carried in SRB1. RAN2 also introduced one new SRB (i.e. SRB4) to transmit the QoE measurement results in order to reduce the impact of QoE reporting on the transmission of other SRBs and DRBs. Also for NR, it is important to ensure that QoE reports do not impact more important RRC signalling. This can be achieved using one of the following ways:
· Introduction of a new SRB with priority lower than SRB1 and SRB2
· Reusing an existing SRB in a manner allowing to avoid impact on other traffic carried on this SRB (e.g. QoE reports could use a separate LCID within the same SRB)
Proposal 1: In order not to impact other control signalling, QoE reports should be carried either on a new SRB or on an existing SRB in a manner allowing to avoid impact on other traffic carried on this SRB.
2.2	Release of QoE reporting
According to section 6.5 in the TR 38.890 [3], RAN3 has agreed that RAN can release existing QoE measurement configuration in case of RAN overload. 
	[bookmark: _Toc56437926]6.5 	QoE measurement handling at RAN overload
In case of RAN overload in standalone connectivity, RAN can stop new QoE measurement configurations, release existing QoE measurement configurations and pause QoE measurement reporting. FFS for details under EN-DC/MR-DC operation.


Observation 2: RAN3 has agreed that RAN can release an existing QoE measurement configuration in the case of RAN overload.
In our understanding, when RAN releases an existing QoE configuration, the UE will cease reporting for the associated QoE measurements. This is how it was handled in LTE, as per TS 36.331:
	1>	if the received otherConfig includes the measConfigAppLayer:
2>	if measConfigAppLayer is set to setup:
3>	forward measConfigAppLayerContainer to upper layers considering the serviceType;
3>	consider itself to be configured to send application layer measurement report in accordance with 5.6.19;
2>	else:
3>	inform upper layers to clear the stored application layer measurement configuration;
3>	discard received application layer measurement report information from upper layers;
3>	consider itself not to be configured to send application layer measurement report.


Observation 3: In LTE, when RAN releases an existing QoE configuration, the UE will cease reporting for the associated QoE measurements.
RAN3 has further agreed that RAN can release the QoE configuration provided that the session for which the QoE measurements are reported is completed. RAN3 left for RAN2 to decide whether RAN can release also an ongoing QoE measurement reporting.
	[bookmark: _Toc56437925]6.4 	Release of QoE measurement configuration 
An NG-RAN node can issue a release of QoE measurement configuration for UEs previously configured for QoE measurement reporting, provided that the session for which the QoE measurements are reported is completed. 
Editor’s NOTE: FFS whether RAN is allowed to release an ongoing QoE measurement reporting; to be confirmed by RAN2.



In LTE, E-UTRAN can release the QoE measurement configuration from the UE at any time. The motivation is that the network may release the QoE measurement configuration when the load in the network is very high or the UE has moved out of the area of QoE measurement. In our understanding, the same motivation holds also for NR QoE as it is still the foremost RAN objective to ensure efficient transmission of user data at any time. The QoE measurement reporting is not the most important issue when the load of NR is very high and the QoS of user services is endangered. One way to avoid the issue of QoE reporting during RAN overload, is to release a QoE configuration from the UE, even if a related QoE measurement session is ongoing.
Furthermore, it should be noted that the management based QoE measurement is initiated without targeting a specific UE. Hence, releasing a QoE measurement triggered by management based QoE might not cause any negative impacts.  Quite the contrary, it may be beneficial for the network to do so in the case where the network configured multiple UEs for QoE reporting and it received a sufficient number of the reports from other UEs already. Even for the signaling based QoE where the QoE measurement is initiated towards a specific UE, missing of one specific QoE report is not a big issue, especially when the de-configuration occurs due to RAN overload. Also, the network can trigger the signalling based QoE measurement for the same UE in the future, if needed. Therefore we think releasing an ongoing signalling based QoE measurement will not cause large impacts and should be an option for the network.
Proposal 2: RAN is allowed to release a QoE configuration from a UE at any time including the time when the related QoE measurement session is ongoing.
It should be noted that allowing to release a QoE configuration of an ongoing QoE session does not rule out having other mechanisms to deal with RAN overload such as QoE reporting pause/resume as also captured by RAN3 in the TR. We discuss this aspect further from RAN2 point of view in section 2.5.
2.3	Multiple QoE measurements for a UE at the same time
In the previous meetings, RAN3 has agreed to support the QoE measurement for streaming services, MTSI services, VR and MBMS services. According to the discussion in RAN3, it is for RAN2 to decide whether the UE can be configured with multiple QoE measurements and this issue is still FFS in the TR.
	-	FFS whether Multiple QoE measurements for a UE could be supported, this could be left RAN2 to decide



It should be noted that already in LTE it is possible to provide the UE with multiple QoE reporting configurations simultaneously as per the procedure described in TS36.331:
	1>	if the received otherConfig includes the measConfigAppLayer:
2>	if measConfigAppLayer is set to setup:
3>	forward measConfigAppLayerContainer to upper layers considering the serviceType;
3>	consider itself to be configured to send application layer measurement report in accordance with 5.6.19;
2>	else:
3>	inform upper layers to clear the stored application layer measurement configuration;
3>	discard received application layer measurement report information from upper layers;
3>	consider itself not to be configured to send application layer measurement report.



As can be seen, the UE forwards the QoE configuration container to upper layers each time it receives RRC Connection Reconfiguration message with measConfigAppLayer set to ‘setup’ in OtherConfig. However, in LTE, the network can only configure the QoE measurement for one service in one RRC reconfiguration message. If the network wants to configure the QoE measurements for multiple services, it needs to send each configuration container in a separate RRC reconfiguration message. For NR, it would be more efficient to design the configuration procedure in such a way that the UE may be configured with QoE configurations for multiple services of different service types at the same time, i.e. in a single RRC Reconfiguration message. This way the signaling overhead may be reduced. In LTE, the container of QoE measurement configuration is an octet string with a maximum length of 1000 bytes while the container of a QoE report is an octet string container with a maximum length of 8000 bytes.  We assume the same size is required for the services to be carried over NR. Since the maximum supported size of an NR PDCP SDU is 9000 bytes, it is sufficient to carry multiple QoE configuration even in case they have a maximum allowable size (as in LTE).
Proposal 3: Multiple QoE measurement configurations can be provided for a UE in one RRC reconfiguration message.
2.4 NR QoE for MR-DC
Currently, in LTE, immediate MDT is supported for EN-DC scenario in R16. In signalling based immediate MDT, MME provides MDT configuration for both MN and SN towards MN including multi RAT SN configuration, specifically E-UTRA and NR MDT configuration, MN then forwards the NR MDT configuration towards SN. In the last meeting of WID of R17 MDT, RAN3 had the following agreements:
· For management based immediate MDT in NR-DC, OAM provides the MDT configuration to MN and SN independently.
· For MDT in NGEN-DC and NE-DC, the SN receiving the management based immediate MDT and the signalling based immediate MDT in EN-DC is taken as baseline.
In MR-DC including NSA, the MN can offload some services to the SN. In our understanding, the QoE measurement results are mainly impacted by lower layer configuration and scheduling. Operators may want to know the QoE measurement results provided by the SN in order to optimize the network performance of SN. Although the application layer does not know whether MR-DC is configured or not on the RAN side, there are some cases where the SN needs to configure the QoE measurement for the UE. For example, for the management based QoE measurement, it may happen that only the SN receives the QoE measurement configuration from the OAM. In addition, RAN3 has agreed to study the mechanisms for handling QoE report delivery at RAN overload. In such scenario it would be useful for the MN to send the QoE configuration via SN in order to reduce the overload of MN. Therefore, we believe it should be possible for the SN to configure the QoE measurement at the UE. 
Proposal 4: In MR-DC, SN can provide the QoE measurement configuration to the UE. 
The rules of how the SN receives the QoE measurement configuration can be discussed further, but as a baseline, it can be assumed the principles established for MDT can be reused.
Proposal 5: [bookmark: _GoBack]As a baseline, it can be assumed that SN receives QoE configuration in a similar way as for MR-DC cases in MDT. 
2.5 Other impacts on RAN2
In sections 6.1.1 and 6.2.2 of the TR, it is indicated that, upon reception of QoE measurements deactivation command from OAM/CN, RAN needs to send the deactivation indication to the UE in the DL RRC message. It is also mentioned that the QoE measurement configuration can be deactivated only if there is no such an ongoing session. Therefore, RAN2 needs to design how to send the deactivation indication and how to know whether there is an ongoing measurement session at the UE. In LTE, the eNB can send the QoE configuration release command (i.e. the measConfigAppLayer is set to release) in the RRC reconfiguration message to the UE, but there is no way for the eNB to know whether the UE has an ongoing session. In order to know whether there is an ongoing session, RAN needs to receive some kind of QoE measurement start/end indication from the UE. It could be sent for example in the UL RRC message.
Proposal 6: In order for RAN to be aware of whether a QoE measurement session is ongoing at the UE:
· When the QoE measurement session is started in the application layer, the UE should send a QoE measurement start indication to the RAN in the UL RRC message
· When the QoE measurement session is finished in the application layer, the UE should send a QoE measurement end indication to the RAN in the UL RRC message
In section 6.5 of the TR, it is indicated that RAN can stop new QoE measurement configurations, release existing QoE measurement configurations and pause QoE measurement reporting in the case of RAN overload. Therefore, RAN2 will have to design the pause and resume mechanism to handle RAN overload. In our understanding, RAN can send the QoE reporting pause/resume command to the UE via the DL RRC message.
Proposal 7: In order to temporarily pause QoE reporting from a UE, e.g. during RAN overload, , RAN can send the QoE reporting pause/resume command to the UE in the DL RRC message.

3	Conclusions
Based on the discussion in the paper, the following is observed and proposed:
Observation 1: Per TR 38.890 and RAN3 agreements, QoE configuration and reports utilize RRC signalling.
Proposal 1: In order not to impact other control signalling, QoE reports should be carried either on a new SRB or on an existing SRB in a manner allowing to avoid impact on other traffic carried on this SRB.
Observation 2: RAN3 has agreed that RAN can release an existing QoE measurement configuration in the case of RAN overload.
Observation 3: In LTE, when RAN releases an existing QoE configuration, the UE will cease reporting for the associated QoE measurements.
Proposal 2: RAN is allowed to release a QoE configuration from a UE at any time including the time when the related QoE measurement session is ongoing.
Proposal 3: Multiple QoE measurement configurations can be provided for a UE in one RRC reconfiguration message.
Proposal 4: In MR-DC, SN can provide the QoE measurement configuration to the UE. 
Proposal 5: As a baseline, it can be assumed that SN receives QoE configuration in a similar way as for MR-DC cases in MDT. 
Proposal 6: In order for RAN to be aware of whether a QoE measurement session is ongoing at the UE:
· When the QoE measurement session is started in the application layer, the UE should send a QoE measurement start indication to the RAN in the UL RRC message
· When the QoE measurement session is finished in the application layer, the UE should send a QoE measurement end indication to the RAN in the UL RRC message
Proposal 7: In order to temporarily pause QoE reporting from a UE, e.g. during RAN overload, , RAN can send the QoE reporting pause/resume command to the UE in the DL RRC message.
A Text Proposal based on these observations and proposals is provided in an Annex.
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Annex	Text Proposal for TR 38.890

	First Change


[bookmark: _Toc56437917]6	Potential NR QoE solutions and procedures
Editor’s NOTE: Description of potential NR QoE solutions and procedures, including but not limited to reuse Trace or MDT Functionality/Framework.
[bookmark: _Toc47448852][bookmark: _Toc56437918]6.1 	Signalling-based procedures(FFS)
[bookmark: _Toc56437919]6.1.1	Signalling-based activation procedures
The procedure is used for activating the QoE measurement configured by OAM and triggered by CN shown in figure 6.1.1-1.
The CN initiates the activation of the QoE measurement configured by OAM, and sends the QoE measurement configuration to the NG-RAN node. The NG-RAN node sends one or multiple QoE measurement configurations to the UE via SRB1. To avoid an impact on other control signalling, QoE reports should be carried either on a new SRB or on an existing SRB in a manner allowing to avoid impact on other traffic carried on this SRB. UE AS layer sends the QoE measurement configuration to UE application layer. 

	Next Change



[bookmark: _Toc56437921]6.2 	Management-based procedures (FFS)
[bookmark: _Toc56437922]6.2.1	Management-based activation procedures
Editor’s NOTE: The section concerns activation of measurement collection job. It needs to be further checked if specific UEs can be targeted by the management based QoE measurement configuration.
The procedure is used for activating the QoE measurement configured and triggered by OAM shown in figure 6.2.1-1.
The OAM sends the QoE measurement configuration to NG-RAN node. NG-RAN finds multiple qualified UEs that meet the criteria (e.g. area scope, application layer capability, service type, etc.) or a single specific UE. NG-RAN node sends the QoE measurement configuration to the AS layer of the specific UE or each qualified UE. The NG-RAN node sends one or multiple QoE measurement configurations to the UE via SRB1. To avoid an impact on other control signalling, QoE reports should be carried either on a new SRB or on an existing SRB in a manner allowing to avoid impact on other traffic carried on this SRB. UE AS layer sends the QoE measurement configuration to UE application layer. When a session starts, the application layer in UE checks the criteria (e.g. cell list, service type, etc.), if the criteria are met, start QoE measurement and reporting.
FFS whether multiple QoE measurements could be configured for a UE at the same time.

	Next Change


[bookmark: _Toc56437924]6.3 	QoE measurement triggering and stopping
QoE measurement triggering and stopping can be realized using time-based and/or threshold-based criteria, configured by the OAM. Time-based QoE measurement triggering and stopping in NR is achieved by reusing mechanisms specified in LTE for the start and stop of QoE measurements. Threshold-based QoE measurement triggering and stopping allows to start and stop QoE measurement when given thresholds are passed.
Meanwhile, RAN is not allowed to intervene, i.e. pause, activate or de-activate an ongoing QoE measurement collection unless instructed otherwise by the OAM. 
In order for RAN to be aware of whether a QoE measurement session is ongoing at the UE:
-	When the QoE measurement session is started in the application layer, the UE should send a QoE measurement start indication to the RAN in the UL RRC message
-	When the QoE measurement session is finished in the application layer, the UE should send a QoE measurement end indication to the RAN in the UL RRC message
6.4 	Release of QoE measurement configuration 
An NG-RAN node can issue a release of QoE measurement configuration for UEs previously configured for QoE measurement reporting, provided that the session for which the QoE measurements are reported is completed. The RAN is allowed to release an ongoing QoE measurements reporting, e.g. during a RAN overload situation.
Editor’s NOTE: FFS whether RAN is allowed to release an ongoing QoE measurement reporting; to be confirmed by RAN2.
6.5 	QoE measurement handling at RAN overload
In case of RAN overload in standalone connectivity, RAN can stop new QoE measurement configurations, release existing QoE measurement configurations and pause QoE measurement reporting. The pause/resume command from gNB to the UE can be delivered in a RRC message. 
FFS for details under EN-DC/MR-DC operation.

	Next Change


6.x QoE measurement and reporting in MR-DC 
In MR-DC, SN can provide the QoE measurement configuration to the UE. As a baseline, it is assumed that SN receives QoE configuration in a similar way as for MR-DC cases in MDT. 
	Next Change




[bookmark: _Toc525071973][bookmark: _Toc527969769][bookmark: _Toc56437933]7	Potential Impacts on NR specifications
Editor’s NOTE: Description of potential Specification impact, according to the potential solutions of NR QoE.
The impacts on RAN2 specifications:
· RRC signalling definition for QoE configuration and reporting including aspects related to SRBs and multiple QoE configurations support for NR SA and MR-DC cases
· RRC signalling definition for RAN overload handling, e.g. pause/resume commands
· RRC signalling for QoE measurement session start/end indication

	End Change
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