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1	Introduction
Last RAN2 meeting the QoE SI has been concluded. After that, RAN#91-e has discussed the scope of QoE WI, and assign each objective with leading WG. The objectives that are assigned to RAN2 as the leading group are listed as follows,
· Specify the support for QoE measurement collection in NR standalone mode. [RAN2, RAN3]
· Specify configuration, activation, and deactivation procedures for both signalling-based and management-based QoE measurement collection and reporting, taking LTE QoE solutions as baseline, as defined in TR 38.890.
· Specify configuration and reporting for multiple simultaneous QoE measurements at a UE.
· Specify QoE measurement handling at RAN overload, including pause and resume of QoE measurement reporting.
· Specify QoE measurement handling in RRC_INACTIVE, i.e. keeping the QoE measurement configuration without measuring and reusing the same configuration upon transition from RRC_INACTIVE to RRC_CONNECTED.
NOTE: RRC segmentation may be needed for transmission of QoE reports, and any potential solutions need detailed technical specification of the procedures (if time allows in RAN2).

This contribution discusses the start and the stop, i.e. activation, deactivation, pause and resume for NR QoE measurement.
2	Discussion
Last RAN3 meeting has discussed the exact meaning related to activation, deactivation, pause and resume, and the definitions have been captured in the latest version of TR 38.890 [2] which are quoted as below,

QoE measurement collection activation: Initiation of a QoE measurement collection requested by OAM, associated with an identifier included in the QoE measurement configuration transmitted to the UE.
QoE measurement collection triggering: The condition(s) configured by OAM, whose fulfilment indicates to the UE that QoE measurement collection configured by OAM can be activated.
QoE measurement collection deactivation: Permanent stopping of a QoE measurement collection of identifiers (previously configured) requested from OAM transmitted to the UE, resulting in QoE measurement configuration release in the UE.
QoE measurement reporting pause: An action resulting in temporary stopping of QoE measurement reporting, where the QoE measurement collection is not affected.
QoE measurement reporting resume: An action resulting in resumption of a previously paused QoE measurement reporting.
NOTE: The above definitions may need further adaptation, to align with SA5 and RAN2.
NOTE: The handling of RAN-visible measurement collection activation, triggering and deactivation, as well as RAN-visible QoE reporting pause and resume can be defined in normative phase.

From above definitions, we obtain that activation and deactivation indicate the start/stop of QMC requested from OAM; while pause and resume indicate the temporary stop and restart of QoE measurement initiated by RAN.
It should also be noted that the start/stop of RAN-visible QMC was also discussed during SI, for which RAN may be able to autonomously activate/trigger/deactivate QMC for those QoE metrics that are visible to RAN; however, because the latest WID [5] has identified that RAN3 is the leading group on the discussion on RAN-visible QoE, it may be better for RAN2 to firstly focus on the discussion on legacy QMC, and wait for more inputs from RAN3 to trigger the discussion on RAN-visible QMC afterwards.
Observation 1: RAN2 is kindly asked to firstly focus on the discussion on legacy QMC, and wait for more inputs from RAN3 to trigger the discussion on RAN-visible QMC afterwards.
For LTE QMC, the mechanism for activation and deactivation has been specified in TS 28.405 [3] which are quoted as below,
[bookmark: _Toc42758776][bookmark: _Toc42759183][bookmark: _Toc42759807]4.2.1	Activation of measurement collection job and reporting of collected information in LTE
The parameters for the network request session are sent from the management system to the eNBs that host the cells that are included in the collection job request in the activateAreaQMCJob operation [3]. The eNB starts a network request session, with the Network request session id [3] given in activateAreaQMCJob operation [3]. For the duration of the network request session, the eNB(s) checks for connections where the UE has the QoE-MeasReport capability [8] for collection of streaming services or the QoE-MTSI-MeasReport capability [8] for collection of MTSI services. The UE capability is sent from the UE to eNB via the core network in message UE CAPABILITY INFO INDICATION [9].
…
[bookmark: _Toc42758780][bookmark: _Toc42759187][bookmark: _Toc42759811]4.2.3	Deactivation of measurement collection job in LTE
[bookmark: _Toc42758781][bookmark: _Toc42759188][bookmark: _Toc42759812]4.2.3.1	Forced deactivation
When the operator technician or the management application wants to deactivate a measurement collection job, the management system sends the deactivateQMCJob operation [3] to the eNB. The eNB sets the network request session to ended, but does not delete the UE request session id and the Collection Entity Address parameters [3], as the UE still may send reports which shall be send to the collection centre. For UE request sessions which have reported that a recording session is started, the eNB sends the RRCConnectionReconfiguration message [8] to relevant UEs. The RRCConnectionReconfiguration message is including measConfigAppLayer set to discard application layer measurement report information in otherConfig [8]. The Access stratum sends +CAPPLEVMC AT command [5] to the application with the discard request. The application stops the recording session and stops recording of the requested information. The UE request session id and the Collection Entity Address parameters [3] in the eNB are deleted when the UE request session is ended.
[bookmark: _Toc42758782][bookmark: _Toc42759189][bookmark: _Toc42759813]4.2.3.2	Deactivation of recording session
Regardless of whether the pre-set time has elapsed or not, the recording session continues to be active until the session for the application is ended.

From above, we can obtain that LTE mechanism on activation and deactivation is mature by sending RRC Connection Reconfiguration message which contains OtherConfig IE which further contains measConfigAppLayer. TS 36.331 [4] has specified the details for measConfigAppLayer as follows,
OtherConfig information element
-- ASN1START

OtherConfig-r9 ::= SEQUENCE	{
	reportProximityConfig-r9			ReportProximityConfig-r9		OPTIONAL,	-- Need ON
	...,
	[[	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	
		ailc-BitConfig-r15				BOOLEAN							OPTIONAL,	-- Need ON
		bt-NameListConfig-r15		BT-NameListConfig-r15					OPTIONAL,	--Need ON
		wlan-NameListConfig-r15		WLAN-NameListConfig-r15					OPTIONAL		--Need ON
	]],...

From above we get that in LTE, the RRC Connection Reconfiguration message is used for the activation and deactivation for QMC requested by OAM, by setting measConfigAppLayer as ‘release’ or ‘setup’ over Uu interface. For NR QoE, similar mechanism can be reused, which is also analyzed and provided by our companion contribution.
Proposal 1: Reuse the ASN.1 structure for activation and deactivation in LTE as a baseline for NR QMC.
On the other hand, for QoE reporting pause and restart in case of RAN overload, the necessity of introducing pause and restart mechanism has been discussed during study phase, and most of the companies have identified it beneficial to save the overhead over Uu which prevents the overload condition from getting even worse.
In addition, TS 28.405 [3] has captured such mechanism, and RAN impact has also been given which is quoted as follows,
[bookmark: _Toc42758783][bookmark: _Toc42759190][bookmark: _Toc42759814]4.2.4	Temporary stop and restart of QoE information reporting during RAN overload in LTE
In case of overload in RAN, the eNB may temporarily stop the reporting from the UE by send the RRCConnectionReconfiguration message [8] to relevant UEs. The RRCConnectionReconfiguration message is including measConfigAppLayer set to temporarily stop application layer measurement reporting in otherConfig [8]. The Access stratum sends +CAPPLEVMC AT command [5] to the application with the temporary stop request. The application stops the reporting and stops recording further information when the data in the reporting container is used. Then the recorded data is kept until it is reported or when the UE request session is ended. 
When the overload situation in RAN is ended the eNB restart the reporting from the UE by send the RRCConnectionReconfiguration message [8] to relevant UEs. The RRCConnectionReconfiguration message is including measConfigAppLayer set to restart application layer measurement reporting in otherConfig [8]. The Access stratum sends +CAPPLEVMC AT command [5] to the application with the restart request. The application restarts the reporting and recording if it was stopped.

It should also be noted that although [3] has provided mechanism as above, however, TS 36.331 [6] has not specified such mechanism yet.
For NR QoE reporting, such mechanism can be introduced at the RAN side, which can be easily implemented by introducing additional IE(s), which indicates ‘temporary stop’ or ‘restart’ associated with specific service types as well as QoE Ref IDs, in measConfigAppLayer. Such mechanism is clear and simple which does not require too much standardization work in RAN2.
Proposal 2: RAN2 is kindly asked to discuss simple and efficient pause and restart mechanism for NR QoE reporting, introducing mechanism like in TS 28.405 as baseline.
3	Conclusion
This contribution discusses NR QoE management, and provides following proposals,
Observation 1: RAN2 is kindly asked to firstly focus on the discussion on legacy QMC, and wait for more inputs from RAN3 to trigger the discussion on RAN-visible QMC afterwards.
Proposal 1: Reuse the ASN.1 structure for activation and deactivation in LTE as a baseline for NR QMC.
Proposal 2: RAN2 is kindly asked to discuss simple and efficient pause and restart mechanism for NR QoE reporting, introducing mechanism like in TS 28.405 as baseline.
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