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Introduction
QoE support in high mobility scenarios was discussed in past meetings, and the below agreement and TBCs captured during RAN3#117-bis-e, RAN3#118 and RAN3#119-bis-e:
OAM should have the flexibility to collect QoE only in high mobility scenarios and/or in HSDN cells instead of collecting blindly.
The following aspects on high speed scenario shall be discussed in next meeting:
Whether a “HSDN wide indication” can be included in the Area Scope of QoE configuration (from OAM to gNB), instead of OAM being required to provide the whole list of HSDN cells. 
Whether the ‘high UE velocity’ indication can be added into the QoE configuration.
RAN3 first focus on supporting the following scenario QMC:
· QoE measurement collection and reporting when the UE is in HSDN cells 
For confining the QoE measurements to HSDN cells, RAN3 to choose between the HSDN-wide indication, existing area scope and other possible enhancements if needed.
For supporting QMC in high mobility scenarios, RAN3 to determine the meaning of “high mobility”.
A TP or the QoE BL CR for TS 38.413 is provided in the Annex.

Discussion
We consider the following two scenarios:
· QoE (and RVQoE) measurements conducted only in HSDN cells.
· QoE (and RVQoE) measurements conducted only when the UE is in high mobility.
The scenarios above cannot be supported reusing Rel-17 solution and certain enhancements are needed. 

QMC in HSDN cells
A RAN3#119-bis-e agreement states:
For confining the QoE measurements to HSDN cells, RAN3 to choose between the HSDN-wide indication, existing area scope and other possible enhancements if needed.
According to the above, the HSDN scenario shall be supported, and the options are:
· Reusing the existing Area Scope for QMC IE.
· Introducing an “HSDN cells only” indication into the QMC configuration, to confine the measurements to HSDN cells.
· Other enhancements, such as the extension of the size of the Area Scope for QMC IE.
In general, the OAM knows whether a cell is an HSDN cell or not. Hence, some companies have argued that, instead of defining an explicit HSDN filtering criterion, an operator could manually/automatically assemble in the OAM the list of HSDN cells of interest and create a QMC job accordingly. Nevertheless, this approach has several disadvantages.
For the case of random trajectory scenario, extending the current cell list to capture all the HSDN cells along a route of interest does not scale. In random trajectory scenarios, the list of HSDN cells that the vehicle may traverse is unknown in advance. Herein, assembling the area scope by guessing the relevant list of cells may result in an extremely long list of cells. For each NR cell to be indicated in the QMC configuration, the payload size will be = (number of cells x size of NR CGI (PLMN Identity + NR Cell Identity)).
For the case of deterministic trajectory scenario, such as the high-speed train scenario, we should consider that high speed trains travel large distances, meaning that the number of HSDN cells along the route of interest may be several hundreds. On the other hand, the current signalling supports only up to 32 cells in the cell list in area scope. Hence, to assemble a cell list that would cover all the cells to be traversed by the train, the number of HSDN cells in the list, and, consequently, the size of the corresponding IE and the entire message size, is likely to be prohibitively large. 
Observation 1: Neither the HSDN scenarios with deterministic trajectory, nor the HSDN scenarios with random movement can be supported by the current Area Scope for QMC IE.
Observation 2: Neither the HSDN scenarios with deterministic trajectory, nor the HSDN scenarios with random movement can be supported by the extending the maximum size of the Area Scope for QMC IE.
Observation 3: The extension of Area Scope for QMC IE does not scale and cannot be supported by the current maximum size of the QoE configuration container.
As opposed to uneducated guessing which may result in quite long cell lists, an “HSDN cells only” indication can be used as a filtering criterion that complements the Area Scope for QMC IE, to evaluate the QoE only for HSDN cells. For example, superimposing the HSDN filtering criterion on the PLMN list in Area Scope for QMC IE can enable QoE measurement of all the HSDN cells in the PLMN. 
Proposal 1: To support QoE/RVQoE measurements in HSDN cells, add an “HSDN cells only” indication to the NGAP and XnAP UE Application Layer Measurement Configuration Information IEs, as a separate IE.

QMC for UEs in the high mobility
Another RAN3#119-bis-e agreement states:
For supporting QMC in high mobility scenarios, RAN3 to determine the meaning of “high mobility”.
In this section, we discuss:
· The definition of high mobility state in the context of QMC.
· The solution for QMC for UEs in the high mobility state. 

The definition of “high mobility” in the context of QMC
The quality of experience is likely to deteriorate with increasing UE speeds, so collecting QoE measurements when UEs are in high mobility is of high interest. 
During previous meetings, it was proposed to classify a UE as a “UE in high mobility” based on the “high mobility state” as specified in TS 38.304. According to TS 38.304, a UE is in high mobility state if the number of cell reselections performed by the UE in a certain time interval is higher than a certain value. However, this information is collected by the UE while in non-CONNECTED RRC states and provided to the RAN when it resumes or (re)connects to the network in the mobilityState as a “snapshot” of the UE velocity. Hence, the “high mobility state” as defined in TS 38.304 is not representative of the UE speed when the UE is in RRC_CONNECTED state.
Observation 4: The definition of high mobility state in TS 38.304 pertains to the non-CONNECTED RRC states, which means that it cannot be reused for QMC.   
Another disadvantage of defining “high mobility” based on the “high mobility state” in TS 38.304 is that the “status” of the UE depends both on its actual speed and on the reselection parameters configured in the network (the combination of the two aspects determines the number of resections in a time interval). Since the cell reselection parameters can be set differently in different parts of the network, this creates an ambiguity in the meaning of “UE in high mobility”.
Observation 5: The use of high mobility state defined in TS 38.304 for QMC may lead to ambiguity, since the number of cell reselections performed by the UE does not only depend on UE speed, but it also depends on the reselection parameters configured in the network.
Moreover, according to the RRC specification, the mobilityState is not always sent by the UE, but only if speedStateReselectionPars is configured in the SIB2. This means that, if “high mobility” is defined based on the mobilityState, at least some basic “coordination” is needed to make sure that speedStateReselectionPars is broadcast in SIB2 in the cells where QoE measurements are to be collected. 
Hence, it does not seem meaningful to define “high mobility” in the context of QMC based on TS 38.304 definition of high mobility state. Instead, the QoE configuration provided by the OAM can be enhanced to include a high mobility threshold expressed in units of speed. In other words, a UE is high mobility when its speed is above a certain threshold configured by the operator. With this approach the filtering criterion depends only on the UE speed and it can apply to any RRC state. 
Proposal 2: For QMC, a UE is in high mobility when it is moving at a speed higher than a threshold, specified in the QoE measurement configuration.

The solution to support QMC for UEs in high mobility
Given that the QoE measurements are collected from session start to session end (or until the QoE configuration is released), there needs to be a mechanism to determine when the QoE measurements should be collected in high mobility. The UE knows its own speed, so we analyse two options to support QoE and RVQoE for “UEs in high mobility”. We present two options, based on a high mobility threshold filtering parameter, where, in both options, the UE application layer does not need to be aware of the UE speed.
To confine the measurements only to when the UE is in high mobility, the gNB can receive a QoE configuration including the “high mobility threshold” filtering parameter. Then, the gNB can configure the UE with the “high mobility threshold” for QMC. 
The UE AS can monitor the average speed between two consecutive QoE/RVQoE reports (or between the session start and the first QoE/RVQoE report), and when it receives a QoE/RVQoE report it can:
· Option A) discard the QoE/RVQoE report for which the average UE speed is lower than the "high mobility threshold”. In this case, the UE is responsible for filtering the QoE/RVQoE reports.
· Option B) send the QoE/RVQoE report to the RAN and include information to let the gNB know whether the QoE/RVQoE report in question is for a UE in “high mobility”. In this case, the network is responsible for filtering the received QoE/RVQoE reports.

The table below summarizes the two options.

	Option
	UE-related aspects
	gNB-related aspects

	A
	The UE sends only QoE/RVQoE reports collected when the speed is above the threshold.
	The gNB receives a “High mobility threshold” from OAM/CN and sends it to the UE.

	B
	The UE sends all collected QoE/RVQoE reports.
	The gNB receives a “High mobility threshold” and uses it to filter the received QoE/RVQoE reports. 



To reduce the amount of reporting over the air interface, it seems preferrable to let the UE do the filtering, instead of the gNB, as per Option A, but both options are workable. 
Regarding the signalling impact, to support QMC for high mobility UEs, the “high mobility threshold” parameter needs to be communicated to the first gNB configuring the UE (i.e., in NGAP for the case of s-based QoE) and should be further communicated to other gNBs in case of mobility, i.e., the same “high mobility threshold” parameter needs to be forwarded via Xn at handover.
To summarize, QMC for UEs in high mobility can be supported as follows:
· The OAM sends to the gNB (directly for m-based QoE, or via CN for s-based QoE) a “high mobility threshold” in the QoE configuration. This requires adding a new “high mobility threshold” IE in the NGAP and XnAP UE Application Layer Measurement Configuration Information IE. 
· The gNB sends the “high mobility threshold” to the UE.
· The UE sends to the gNB only the reports pertaining to the speeds higher than the threshold.
Proposal 3: To support QoE/RVQoE measurements for UEs in high mobility, add a “high mobility threshold”:
· To the NGAP and XnAP UE Application Layer Measurement Configuration Information IEs, as a separate IE.
· In the QoE configuration sent to the UE.
A corresponding TP for QoE BL CR for TS 38.413 is provided in the Annex.
Proposal 4: Agree the TP for QoE BL CR for TS 38.413 provided in the Annex.

Conclusion
In this contribution we discussed the QoE support in high mobility scenarios. The following is observed and proposed:
Observation 1: Neither the HSDN scenarios with deterministic trajectory, nor the HSDN scenarios with random movement can be supported by the current Area Scope for QMC IE.
Observation 2: Neither the HSDN scenarios with deterministic trajectory, nor the HSDN scenarios with random movement can be supported by the extending the maximum size of the Area Scope for QMC IE.
Observation 3: The extension of Area Scope for QMC IE does not scale and cannot be supported by the current maximum size of the QoE configuration container.
Proposal 1: To support QoE/RVQoE measurements in HSDN cells, add an “HSDN cells only” indication to the NGAP and XnAP UE Application Layer Measurement Configuration Information IEs, as a separate IE.
Observation 4: The definition of high mobility state in TS 38.304 pertains to the non-CONNECTED RRC states, which means that it cannot be reused for QMC.   
Observation 5: The use of high mobility state defined in TS 38.304 for QMC may lead to ambiguity, since the number of cell reselections performed by the UE does not only depend on UE speed, but it also depends on the reselection parameters configured in the network.
Proposal 2: For QMC, a UE is in high mobility when it is moving at a speed higher than a threshold, specified in the QoE measurement configuration.
Proposal 3: To support QoE/RVQoE measurements for UEs in high mobility, add a “high mobility threshold”:
· To the NGAP and XnAP UE Application Layer Measurement Configuration Information IEs, as a separate IE.
· In the QoE configuration sent to the UE.
Proposal 4: Agree the TP for QoE BL CR for TS 38.413 provided in the Annex.

Annex: TP for QoE BL CR for TS 38.413

-------------------------------------------Start of changes-------------------------------------------

[bookmark: _Toc99123624][bookmark: _Toc99662429][bookmark: _Toc105152496][bookmark: _Toc105174302][bookmark: _Toc106109300][bookmark: _Toc107409758][bookmark: _Toc112756947][bookmark: _Toc146271099]9.3.1.224	UE Application Layer Measurement Configuration Information
This IE defines configuration information for the QMC functionality.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Crtiticality
	Assigned Criticality

	QoE Reference 
	M
	
	OCTET STRING (SIZE(6))
	QoE Reference, as defined in clause 5.2 of TS 28.405 [45]. It consists of MCC+MNC+QMC ID, where the MCC and MNC are coming with the QMC activation request from the management system to identify one PLMN containing the management system, and QMC ID is a 3-bytes Octet String.
	-
	

	Service Type
	M
	
	ENUMERATED
(QMC for DASH streaming, QMC for MTSI, QMC for VR, ...)
	This IE indicates the service type of QoE measurements.
	-
	

	CHOICE Area Scope of QMC
	O
	
	
	
	-
	

	>Cell based
	
	
	
	
	-
	

	>>Cell ID List for QMC
	
	1..<maxnoofCellIDforQMC>
	
	
	-
	

	>>>NG-RAN CGI
	M
	
	9.3.1.73
	This IE can only indicate the NR CGI.
	-
	

	>TA based
	
	
	
	
	-
	

	>>TA List for QMC
	
	1..<maxnoofTAforQMC>
	
	
	-
	

	>>>TAC
	M
	
	9.3.3.10
	The TAI is derived using the current serving PLMN.
	-
	

	>TAI based
	
	
	
	
	-
	

	>>TAI List for QMC
	
	1..<maxnoofTAforQMC>
	
	
	
	

	>>>TAI
	M
	
	9.3.3.11
	
	
	

	>PLMN area based
	
	
	
	
	-
	

	>>PLMN List for QMC
	
	1..<maxnoofPLMNforQMC>
	
	
	
	

	>>>PLMN Identity
	M
	
	9.3.3.5
	
	
	

	Measurement Collection Entity IP Address
	M
	
	Transport Layer Address
9.3.2.4
	The IP address of the entity receiving the QoE measurement report.
	-
	

	QoE Measurement Status
	O
	
	ENUMERATED
(ongoing, …)
	Indicates whether the QoE measurement has been started. Present in case of NG-based handover.
	-
	

	[bookmark: _Hlk99460402]Container for Application Layer Measurement Configuration
	O
	
	OCTET STRING (SIZE(1.. 8000))
	Contains application layer measurement configuration, see Annex L in 26.247 [46], clause 16.5 in TS 26.114 [51] and clause 9 in TS 26.118 [52]. Present in case of initial QoE configuration, and shall be included in Source to Target Transparent Container IE for signalling-based QMC during NG-based handover.
	-
	

	Measurement Configuration Application Layer ID
	O
	
	INTEGER (0..15, …)
	This IE is present only when the message containing it is NG-based handover related. 
The IE indicates the identity of the application layer measurement configuration and corresponds to the MeasConfigAppLayerId IE as defined in TS 38.331 [18].
	-
	

	Slice Support List for QMC
	
	0..1
	
	
	-
	

	>Slice Support QMC Item
	
	1..<maxnoofSNSSAIforQMC>
	
	
	-
	

	>>S-NSSAI
	M
	
	9.3.1.24
	
	-
	

	CHOICE MDT Alignment Information
	O
	
	
	Indicates the MDT measurements with which alignment is required.
	-
	

	>S-based MDT
	
	
	
	
	
	

	>>NG-RAN Trace ID
	M
	
	OCTET STRING (SIZE(8))
	This IE is composed of the following: Trace Reference defined in TS 32.422 [11] (leftmost 6 octets, with PLMN information encoded as in 9.3.3.5), and Trace Recording Session Reference defined in TS 32.422 [11] (last 2 octets).
	-
	

	Available RAN Visible QoE Metrics 
	O
	
	9.3.1.225
	Present in case of initial QoE configuration and in case of NG-based handover for signalling-based QoE measurement.
	-
	

	High Mobility Threshold
	O
	
	INTEGER (0..500, …)
	Indicates the UE speed for QMC in high mobility. Unit is km/hour.
	YES
	ignore



	Range bound
	Explanation

	maxnoofCellIDforQMC
	Maximum no. of Cell ID subject for QMC scope. Value is 32.

	maxnoofTAforQMC
	Maximum no. of TA subject for QMC scope. Value is 8.

	maxnoofPLMNforQMC
	Maximum no. of PLMNs in the PLMN list for QMC scope. Value is 16.

	maxnoofSNSSAIforQMC
	Maximum no. of S-NSSAIs in the S-NSSAI list for QMC scope. Value is 16.





------------------------------------------- Next Change -------------------------------------------
[bookmark: _Toc20955356][bookmark: _Toc29503809][bookmark: _Toc29504393][bookmark: _Toc29504977][bookmark: _Toc36553430][bookmark: _Toc36555157][bookmark: _Toc45652556][bookmark: _Toc45658988][bookmark: _Toc45720808][bookmark: _Toc45798688][bookmark: _Toc45898077][bookmark: _Toc51746284][bookmark: _Toc64446549][bookmark: _Toc73982419][bookmark: _Toc88652509][bookmark: _Toc97891553][bookmark: _Toc99123758][bookmark: _Toc99662564][bookmark: _Toc105152643][bookmark: _Toc105174449][bookmark: _Toc106109447][bookmark: _Toc107409905][bookmark: _Toc112757094][bookmark: _Toc146271248]9.4.5	Information Element Definitions
>>>>>>>>>>>>>>>>>>Unchanged parts are skipped<<<<<<<<<<<<<<<<<<
	id-UserLocationInformationTWIF,
	id-UserLocationInformationW-AGF,
	id-EarlyMeasurement,
	id-BeamMeasurementsReportConfiguration,
	id-TAI,
	id-HFCNode-ID-new,
	id-GlobalCable-ID-new,
	id-HighMobilityThreshold,
	maxnoofAllowedAreas,
	maxnoofAllowedCAGsperPLMN,

------------------------------------------- Next Change -------------------------------------------

-- H

>>>>>>>>>>>>>>>>>>Unchanged parts are skipped<<<<<<<<<<<<<<<<<<

HighMobilityThreshold ::= INTEGER (0..500,...)



------------------------------------------- Next Change -------------------------------------------

-- U

>>>>>>>>>>>>>>>>>>Unchanged parts are skipped<<<<<<<<<<<<<<<<<<

UEAppLayerMeasConfigInfo ::= SEQUENCE {
	qoEReference								QoEReference,
	serviceType								ServiceType,
	areaScopeOfQMC							AreaScopeOfQMC									OPTIONAL,
	measCollEntityIPAddress					TransportLayerAddress,
	qoEMeasurementStatus						ENUMERATED {ongoing,...}					OPTIONAL,
	containerForAppLayerMeasConfig			OCTET STRING (SIZE(1..8000))				OPTIONAL,
	measConfigAppLayerID						INTEGER (0..15, ...) 					OPTIONAL,
	sliceSupportListQMC						SliceSupportListQMC 						OPTIONAL,
	mDT-AlignmentInfo						MDT-AlignmentInfo						OPTIONAL,
	availableRANVisibleQoEMetrics			AvailableRANVisibleQoEMetrics			OPTIONAL,
	iE-Extensions	ProtocolExtensionContainer { { UEAppLayerMeasConfigInfo-ExtIEs} }		OPTIONAL,
	...
}

UEAppLayerMeasConfigInfo-ExtIEs NGAP-PROTOCOL-EXTENSION::= {
	{ ID id-HighMobilityThreshold		CRITICALITY ignore	EXTENSION HighMobilityThreshold		PRESENCE optional},
	...
}




------------------------------------------- Next Change -------------------------------------------
>>>>>>>>>>>>>>>>>>Unchanged parts are skipped<<<<<<<<<<<<<<<<<<
	id-ManagementBasedMDTPLMNModificationList				ProtocolIE-ID ::= 359
	id-EarlyMeasurement										ProtocolIE-ID ::= 360
	id-BeamMeasurementsReportConfiguration					ProtocolIE-ID ::= 361
	id-HFCNode-ID-new										ProtocolIE-ID ::= 362
	id-GlobalCable-ID-new									ProtocolIE-ID ::= 363
	id-TargetHomeENB-ID										ProtocolIE-ID ::= 364
	id-HashedUEIdentityIndexValue							ProtocolIE-ID ::= 365
	id-ExtendedMobilityInformation							ProtocolIE-ID ::= 366
	id-HighMobilityThreshold								ProtocolIE-ID ::= xxx



END
-- ASN1STOP


------------------------------------------- End of changes -------------------------------------------
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