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1. [bookmark: _Ref165266342]Introduction
In the RAN #91e meeting, a new WI: NR QoE management and optimizations for diverse services has been defined and the corresponding WID could be found in RP-210913. The corresponding WI objectives are indicated as follows. In this contribution, we would like to address our views on implementation of QMC in NR, especially the ones highlighted in the given WI objectives. The detailed objectives of the work item are as follows:
· Specify and support for QoE measurement collection in standalone mode. [RAN3, RAN2]
· Specify activation and deactivation procedures for both signalling-based and management-based QoE measurement, taking LTE QoE solutions as baseline.
· Specify configuration and reporting for multiple simultaneous QoE measurements.
· Specify QoE measurement handling at RAN overload, including pause and resume of QoE measurement reporting. 
· Specify QoE measurement in RRC_INACTIVE state.
· Specify and support for QoE continuity in intra-system intra-RAT mobility scenario. [RAN3, RAN2]
· Specify mobility procedure for both signalling-based and management-based QoE measurement.
· Specify necessary information exchange over interfaces, e.g. NG, Xn. 
· Specify and support for RAN-visible QoE parameter with potential solutions. [RAN3, RAN2]
· Specify RAN-visible QoE parameters if confirmed.
· Specify RAN-visible QoE configuration, RAN-visible QoE reporting procedure.
· Specify and support for per-slice QoE measurement with solutions. [RAN3, RAN2]
· Specify and support for alignment of radio-related measurement (i.e. MDT) and QoE measurement. [RAN2, RAN3]
· Specify the mechanism to support the alignment of MDT measurement and QoE measurement. 
· Specify correlation of MDT report and QoE report.
Note: If needed, co-operate with other working groups, e.g. SA4/SA5/CT1.

2. Discussion
[bookmark: _Hlk46936119]2.1 Configuration and reporting for multiple simultaneous QoE measurement
As mentioned above, in TS 36.331, it is stated that the RRCConnectionReconfiguration message is used to send the QoE configuration for the UE. Specifically, the otherconfig IE in the RRCConnectionReconfiguration msg consists of the QoE configuration, as follows:

	[[	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	

Since the NR aims to allow configuring and reporting for multiple simultaneous QoE measurements, such configuration is not enough. One option is to follow the ASN.1 design of LTE, but to allow to setup QoE configuration for multiple of service types. Another option is to configure the QoE measurements for more than one service type simultaneously, and then when the needs emerge, network could use MAC CE/RRC message to activate and/or deactivate whatever the service type(s) is needed. The third option is to configure and activate the QoE measurement for each interested service type one by one. However, all three options need to tell UE of which service type the network would like to deactivate. For such purpose and for saving the signalling overhead, the index for the QoE configuration could be introduced and included in the QoE measurement configuration msg.

Proposal 1: RAN2 to discuss how to configure and enable the reporting of multiple simultaneous QoE measurement. Three options are on the table:
· Option 1: following the ASN.1 design of LTE, but to allow to setup QoE configuration for multiple of service types.
· Option 2: configuring the QoE measurement for more than one service type simultaneously, and then when the needs emerge, network could use MAC CE/RRC msg to activate and/or deactivate whatever the service type one by one.
· Option 3: configuring and activating the QoE measurement for each interested service type one by one
Proposal 2: the index for the QoE configuration for different service type could be introduced and included in the QoE measurement configuration msg.

2.2 QoE measurement in RRC_INACTIVE state 
Since the MBS service will be introduced in R17 5G NR, which aims to provide the service towards the UEs in the inactive state, the QoE measurement in NR needs to be collected when UE is in the inactive state, for the purpose of investigation of the QoE of the MBS in all RRC states. In our opinion, there are two issues to be solved by RAN2. Firstly, how could UE determine if it is still in the valid area scope to initiate a new QoE measurement collection? Secondly, how could UE send the QoE measurement report towards the gNB?
Regarding the first question, note that in LTE implementation, according to TS 28.405, the UE in RRC_Connected state does not need to store the area configuration of QoE measurement collection, when UE is in mobility state transitioning from one eNB to another, the target eNB will check if the target cell is in the configured area scope sent from the source cell. If the target cell is in the area scope, the target eNB will send the withinArea indication towards the source gNB, and then source gNB will forward such indication towards UE in the RRCConnectionReconfiguration msg incl. the HO command. After obtaining this indication, the UE is freed to trigger the new QoE measurement collection job. However, for the UE in RRC_inactive state, it seems UE has to store the information of configured area scope, due to the relaxed mobility controlling from the gNB. When the UE moves to the coverage of another cell, it should be the responsibility of the UE to check if it is still within the configured area scope and to determine whether or not the new session of QoE measurement could be triggered.
Proposal 3: RAN2 to agree that the RRC_Inactive state UE needs to store the valid area scope information in order to determine whether or not the new session of QoE measurement could be triggered.
Regarding the second question, although in the SDT WI, either configured grant or msg3 is considered to be potential qualified candidate for CP/UP data transmission towards the gNB in RRC_Inactive state, in our opinion, the QoE measurement data is too large to be considered as small data and is therefore not proper to be considered to be transmitted by taking advantage of SDT mechanism.
Observation 2: QoE measurement data is too large to be considered as small data and is therefore not proper to be considered to be transmitted by taking advantage of SDT mechanism.

Instead, the network could choose to retrieve the QoE measurement report collected when UE in the RRC_inactive state after UE enters the RRC_Connected state via the serving gNB. The UEInformationRequest/UEInformationResponse mechanism could be taken advantage for the QoE reporting retrieving, such as:
1. UE indicates the availability of the QoE measurement report via a flag to be included in the RRCResumeComplete
2. The network could then retrieve the QoE measurement report via UEInformationRequest/UEInformationResponse msg.

Proposal 4: RAN2 to agree to apply the UEInformationRequest/UEInformationResponse mechanism for retrieving the QoE reporting.
Regarding the other configuration parameter such as the TCE IP address, rather than retrieving them from UE, we prefer the serving gNB retrieving them from the anchor gNB by taking advantage of UE context retrieving mechanism for the RRC_inactive UE. In such way, the UE memory could be saved. Further spec impact on Xn interface could be left to RAN3 discussion.
Proposal 5: RAN2 to agree to apply the UE context retrieving procedure towards the anchor gNB over Xn interface for obtaining other QoE configuration parameters (e.g., TCE IP address).  
  
2.3 Mobility procedure for both signalling-based and management-based QoE measurement
For QoE support in mobility scenarios, SA4 has specified requirements for QoE measurements that UE shall check the QoE configuration only when the session starts, indicated as follow:
26.247, clause 10.1: The QoE configuration shall only be checked by the client when each session starts, and thus all logging and reporting criterias for an ongoing session shall be unaffected by any QoE configuration changes received during that session. This also includes evaluation of any filtering criterias, such as geographical filtering, which shall only be done when the session starts. Thus changes to the QoE configuration will only affect sessions started after these configuration changes have been received.
26.114, clause 16.3: The QoE configuration shall only be checked by the client when each session starts, and thus all logging and reporting criterias for an ongoing session shall be unaffected by any QoE configuration changes received during that session. This also includes evaluation of any filtering criterias, such as geographical filtering, which shall only be done when the session starts. Thus changes to the QoE configuration will only affect sessions started after these configuration changes have been received.


According to the summary of [AT113-e][039][eQoE] RAN2 conclusions on QoE, there are three options on the table for addressing mobility issue for QoE measurement, illustrated as follows:Option 1:
-	UE indicates to the gNB when the QoE measurement session starts and source gNB forwards this information to target gNB upon handover.
-	When the UE leaves the measurement area, QoE configurations for this measurement area are released during handover by the target gNB unless the measurement session is ongoing.
-	In case the UE is configured with a QoE configuration, the UE always assumes to be in the measurement area scope and is allowed to trigger a measurement session.
Option 2:
-	Upon handover, the target gNB includes withinArea indication for QoE configurations which are valid under its coverage. 
-	The UE is allowed to trigger QoE measurement only for QoE configurations with withinArea indication.
-	The UE is allowed to continue ongoing QoE measurements even without withinArea indication.
Option 3:
-	The gNB configures the UE with the area configuration for each QoE configuration.
-	The UE checks the configuration before triggering the QoE measurement.
-	The UE continues an ongoing QoE measurement even when leaving the configured measurement area.



Note that in RRC_Connected state, gNB has gained full control of mobility of UE, so we do not need to follow the mobility solution for RRC_Idle mode, especially considering that UE needs to reserve additional memory for storing the area configuration for QoE measurement and signalling the area configuration towards UE will consume a lot of air interface resources. From our point of view, both Option 1 and Option 2 are feasible, down selection could be made from them.
Proposal 6: RAN2 to agree that down selection from Option 1 and Option 2 (network-based solution) should be made for enabling QoE measurement continuity in 5G NR.

2.4 The alignment of MDT measurement and QoE measurement
There are two types of MDT measurements: immediate MDT and logged MDT.
For the immediate MDT, the measurement reporting procedure is reused for the UE to send the measurement results towards the gNB, and it is the task of RAN to attach the timestamp of reception of the measurement report with the measurement report before further forwarding it towards the network. For QoE measurements, the RAN could also take the responsibility of tagging the timestamp of reception of the QoE measurement report. As a result, the alignment of immediate MDT measurements and QoE measurements is proposed to be left to network implementation by investigation of the correlation between the timestamps of reception of the respective measurement report at network side.
Proposal 7: RAN2 to agree that the alignment of immediate MDT measurements and QoE measurements is left to network implementation by investigation of the correlation between the timestamps of reception of the respective measurement reports at network side.
For the logged MDT, according to TS 38.331, the measurement results are stored in the LogMeasInfo IE, with the timestamp of logging the measurement results included. As a result, the alignment of logged MDT measurement and QoE measurement is proposed to be left to network implementation by investigation of the correlation between the timestamps of reception of the QoE measurement report with the timestamp of logging the measurement results in the LogMeasInfo IE.
Proposal 8: RAN2 to agree that the alignment of logged MDT measurement and QoE measurement is left to network implementation by investigation of the correlation between the timestamps of reception of the QoE measurement report with the timestamp of logging the measurement results in the LogMeasInfo IE. 
3. [bookmark: _Hlk68100106]Conclusions
Based on the discussion above, following observations and proposals are made:
Observation 1: QoE measurement data is too large to be considered as small data and is therefore not proper to be considered to be transmitted by taking advantage of SDT mechanism.
Proposal 1: RAN2 to discuss how to configure and enable the reporting of multiple simultaneous QoE measurement. Three options are on the table:
· Option 1: following the ASN.1 design of LTE, but to allow to setup QoE configuration for multiple of service types.
· Option 2: configuring the QoE measurement for more than one service type simultaneously, and then when the needs emerge, network could use MAC CE/RRC msg to activate and/or deactivate whatever the service type one by one.
· Option 3: configuring and activating the QoE measurement for each interested service type one by one
Proposal 2: the index for the QoE configuration for different service type could be introduced and included in the QoE measurement configuration msg.
Proposal 3: RAN2 to agree that the RRC_Inactive state UE needs to store the valid area scope information in order to determine whether or not the new session of QoE measurement could be triggered.
Proposal 4: RAN2 to agree to apply the UEInformationRequest/UEInformationResponse mechanism for retrieving the QoE reporting.
Proposal 5: RAN2 to agree to apply the UE context retrieving procedure towards the anchor gNB over Xn interface for obtaining other QoE configuration parameters (e.g., TCE IP address).  
Proposal 6: RAN2 to agree that down selection from Option 1 and Option 2 (network-based solution) should be made for enabling QoE measurement continuity in 5G NR.
Proposal 7: RAN2 to agree that the alignment of immediate MDT measurements and QoE measurements is left to network implementation by investigation of the correlation between the timestamps of reception of the respective measurement reports at network side.
Proposal 8: RAN2 to agree that the alignment of logged MDT measurement and QoE measurement is left to network implementation by investigation of the correlation between the timestamps of reception of the QoE measurement report with the timestamp of logging the measurement results in the LogMeasInfo IE. 
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