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1
Introduction
1.1
General
TS 23.501, clause 5.37.1, provides an overview of the 5GS functionaities to support XR services (AR/VR applications) and interactive media services that require high dat arate and low latency communication (e.g. cloud gaming) and tactile/multi-modal communication services according to the service requirements documented in TS 22.261. It indicates that the description of the traffic characteristics follow the provisions of TS 23.501 Table 5.7.4-1, 5QI characteristics, and TSCAI, TS 23.501 clause 5.27.2. And in addition, introduces further enhancements for these interactive media services, and indicating that the QoS policy control enhancements for multi-modal traffic are separately specified in clause 5.37.2.
TS 23.503, 6.1.3.27.3 covers the policy control enhancements to support the delivery of multimodal services, following the requirements specified in TS 23.501.

2
Discussion

2.1
Policy control enhancements to support multi-modal services, TS 23.501, 5.37.2

TS 23.501, 5.37.2, specifies:


"Multi-modal services consist of several data flows (named as multi-modal flows) that related to each other and may come from different sources. Each data flow (single-modal data) may be seen as one type of data (for example audio, video, positioning, haptic data) associated with the same communication service. Data flows that comprise a multi-modal service may come from a single UE, either via a single device or via multiple devices connected to the single UE that can access the 5GS, or from multiple UEs.

For the single UE case, the expected multi-modal application behaviour is that those data flows that are closely related and require strong application coordination for correct delivery of the multi-modal application data, are transmitted in a single PDU session.
-
The Nnef_AFsessionWithQoS service allows the AF to provide, at the same time, service requirements, for each media that comprise the multi-modal service, a Multi-modal Service ID and QoS monitoring requirements for multiple IP data flows associated to a multi-modal service."
Observation 1: Each data flow of a multi-modal service is a single-modal data flow, and contains one type of data associated to the multi-modal service (for example audio, video, positioning, haptic types of data). Audio, video are also examples of different media in multimedia applications.
Observation 2: Data flow(s) of a multi-modal service may come from a single UE, or from multiple UEs. For the single UE case, the one or more of the single-modal data flow(s) can be transmitted in a single PDU session.

Observation 3: Nnef_AFsessionWithQoS service allows the AF to provide at the same time service requirements for each media that comprise the multi-modal service. Using multi-modal and single-modal terminology, the former sentence can be understood as the Nnef_AFsessionWithQoS service allows the AF to provide, at the same time, service requirements for each single-modal data flow of a multi-modal service.

2.2
Support for delivery of multi-modal services, TS 23.503, 6.1.3.27.3

TS 23.503, 6.1.3.27.3 specifies:
"For the delivery of multi-modal services, the AF may request to the NEF multiple media flows for single UE or for multiple UEs via multiple PDU sessions, to be setup with specific QoS requirements, as described in clause 6.1.3.22. Following additional attributes are supported where the AF provides specific information for multi-modal applications: (…)

NOTE:
Multiple media flows can come via single or multiple AF requests."
Observation 4: Following observation 1 to 3 in clause 2.1, the text above could be read as follows: "For the delivery of multi-modal services, the AF may request to the NEF one or more single-modal data flow(s) for single UE, or more than one single-modal data flows for multiple UEs via multiple PDU sessions. Multiple single-modal data flows (of a multi-modal service) can come via a single or multiple AF requests". 
Observation 5: The specific QoS requirements that apply to one single-modal data flow are described in TS 23.503, 6.1.3.22. I.e., the QoS requirements that may apply to a service data flow may apply to a single-modal data flow.
TS 23.503, 6.1.3.27.3 also specifies:

"Multi-modal Service Requirements may contain QoS monitoring requirements for flows associated with the same Multi-modal Service ID. If received the QoS monitoring requirements from the AF, the PCF generates the QoS monitoring policy for each flow."
Observation 6: Following observation 1, the text above could be read as follows: "Multi-modal services may contain QoS monitoring requirements for one or more single-modal data flows associated with the Multi-modal service ID. If received the QoS monitoring requirements from the AF, the PCF generates the QoS monitoring policy for each single-modal data flow."
2.3
Reusability of MediaComponent Data type: Single-modal data versus media component data

The table below shows the media component data, the single-modal data, and the differences between them:

	Media Component Data
	Single-modal data
	Defined in 23.503, 6.1.3.22 (Yes/No)
	Differences

	afAppId
	-
	No
	NA for single-modal data

	afRoutReq
	-
	No
	NA for single-modal data

	afSfcReq
	-
	No
	NA for single-modal data

	qosReference
	qosReference
	Yes
	None

	altSerReqs
	altSerReqs
	Yes
	Different name for the same IE in AsSessionWithQoS API

	altSerReqsData
	altSerReqsData
	Yes
	Different name for the same IE in AsSessionWithQoS API

	disUeNotif
	disUeNotif
	Yes
	None

	contVer
	-
	No
	NA for single-modal data

	desMaxLatency
	-
	No
	NA for single-modal data

	desMaxLoss
	-
	No
	NA for single-modal data

	flusId
	-
	No
	NA for single-modal data

	medCompN
	singleModalNumb
	No
	Identifier of the singleModalNumber. Equivalent to the media component number

	medSubComps
	flowInfoComps
	No
	single-modal data IP flow description(s). Include a flow number for each UL and/or DL IP flow. It is the flow information encoded within the media subcomponent but with 1..N cardinality. 

	medType
	singleModalType
	No
	Type of single modal (audio, video, haptic, etc.). Equivalent to media type. Media Type may require extension

	marBwUl
	marBwUl
	Yes
	Different name for the same IE in AsSessionWithQoS API

	marBwDl
	marBwDl
	Yes
	Different name for the same IE in AsSessionWithQoS API

	maxPacketLossRateDl
	-
	No
	NA for single-modal data

	maxPacketLossRateUl
	-
	No
	NA for single-modal data

	maxSuppBwDl
	-
	No
	NA for single-modal data

	maxSuppBwUl
	-
	No
	NA for single-modal data

	minDesBwDl
	-
	No
	NA for single-modal data

	minDesBwUl
	-
	No
	NA for single-modal data

	mirBwUl
	mirBwUl
	Yes
	Different name for the same IE in AsSessionWithQoS API

	mirBwDl
	mirBwDl
	Yes
	Different name for the same IE in AsSessionWithQoS API

	fStatus
	-
	No
	NA for single-modal data

	preemptCap
	-
	No
	NA for single-modal data

	preemptVuln
	-
	No
	NA for single-modal data

	prioSharingInd
	-
	No
	NA for single-modal data

	resPrio
	-
	No
	NA for single-modal data

	rrBw
	-
	No
	NA for single-modal data

	rsBw
	-
	No
	NA for single-modal data

	sharingKeyDl
	-
	No
	NA for single-modal data

	sharingKeyUl
	-
	No
	NA for single-modal data

	codecs
	-
	No
	NA for single-modal data

	tsnQos
	tsnQos
	No (but required in TS 23.501)
	Different name for the same IE in AsSessionWithQoS API

	tscaiInputUl
	tscaiInputUl
	No (but required in TS 23.501)
	None

	tscaiInputDl
	tscaiInputDl
	No (but required in TS 23.501)
	None

	tscaiTimeDom
	-
	No
	NA for single-modal data

	capBatAdaptation
	-
	No
	NA for single-modal data


The green rows indicate that there are no differences between the IE for the media component data and the potential IE for the single-modal data. The yellowish rows indicate that there are certain equivalences, but the data are not identical. Other media component data that are not applicable for single-modal data are not coloured.

Observation 7: Media component data contain more IEs than the IEs the single-modal data would require. Only about 30% of the IEs are common for media component data and single-modal data, and about 60% (of the 30%) already got a different IE name in AsSessionWithQoS API. The specific single-modal data IEs (i.e., single-modal data type (audio, video, etc.), single-modal data flows identification, single modal data identification number) contain some equivalences with media component data, that may make some of the media component data IEs reusable (e.g., media component number could be reused to indicate the single modal data number). The media type in 3GPP TS 29.514 could be extended to support additional single-modal data types. For the single-modal data flows identification, the media component could be extended or the media subcomponent could be reused, to be discussed.   
2.4
Subscription to QoS/traffic events
The table below shows the differences between N33 and N5 for the subscription to QoS related events
	 
	N33
	N5
	Comments

	Subscription resource
	Provisioning of data and event subscription data are defined in the same resource
	Provisioning of data and event subscription data are defined in separated resources
	A separate subsresource in N5 interface for event(s) subscription data

	event subscription data
	AsSessionWithQoSSubscription
	EventsSubscReqData
	In both cases, subscription applies to all the data provided in the AF request (i.e., for N5, an event subscription applies to all the provided media components) 

	(NEW) event subscription data per Media Component/single-modal data flow
	(Sol1) Definition of event subscription(s) for each single-modal data flow
	(Sol1) Definition of event subscription(s) for each media component
	Events-Subscription subresource for N5 API is only applicable for AF session level events that apply equivalently to all the media components

	
	(Sol2) Definition of event subscription data structure, that contains the events, events data, and the single-modal related event information
	(Sol2) event subscription data structure contains, in addition to the events, events data, the the media component related event information 
	 Events-Subscription sub-resource for N5 API keeps AF session level events subscription and per media component events subscription


Observation 8: N33 and N5 have followed different approaches to solve subscription to events, being N5 resource structure more complex. In both cases, the subscription applies to all the data provided in the AF request. E.g., for N5, the AF event subscription applies at AF session level and to all the media components equivalently. 

Observation 9: according to observation 6, separate/distinct event subscription for each media component or single modal data flow could be requested by the AF. This requirement will bring new impacts for N5 and N33 interfaces. 
To support event subscription per media component (N5) or single-modal data flow (N33), there are two different approaches, both of them extending existing data types:
- (Sol1) Definition of event subscription(s) within each media component data or single-modal data

- (Sol2) Definition of event subscriptions in a separate data type, and add specific IE to cover the event subscription per media component or single-modal data.
2.4.1 Example of Solution 1 and Solution 2 for N5 interface

(Sol1)

Table 5.6.2.7-1: Definition of type MediaComponent

	Attribute name
	Data type
	P
	Cardinality
	Description
	Applicability

	afAppId
	AfAppId
	O
	0..1
	Contains information that identifies the particular service the AF session belongs to.
	

	afRoutReq
	AfRoutingRequirement
	O
	0..1
	Indicates the AF traffic routing requirements.
	InfluenceOnTrafficRouting

	afSfcReq
	AfSfcRequirement
	O
	0..1
	Indicates the AF requirements on steering traffic to a pre-configured chain of service functions on N6-LAN.
	SFC

	qosReference
	string
	O
	0..1
	Identifies a pre-defined QoS information.
	AuthorizationWithRequiredQoS

	altSerReqs
	array(string)
	O
	1..N
	Ordered list of alternative service requirements that include a set of QoS references. The lower the index of the array for a given entry, the higher the priority.(NOTE 1)
	AuthorizationWithRequiredQoS

	altSerReqsData
	array(AlternativeServiceRequirementsData)
	O
	1..N
	Ordered list of alternative service requirements that include individual QoS parameter sets. The lower the index of the array for a given entry, the higher the priority. (NOTE 1)
	AltSerReqsWithIndQoS

	disUeNotif
	boolean
	O
	0..1
	Indicates to disable QoS flow parameters signalling to the UE when the SMF is notified by the NG-RAN of changes in the fulfilled QoS situation when it is included and set to "true". The fulfilled situation is either the QoS profile or an Alternative QoS Profile. The default value "false" shall apply, if the attribute is not present and has not been supplied previously.
	DisableUENotification

	contVer
	ContentVersion
	O
	0..1
	Represents the content version of a media component.
	MediaComponentVersioning

	desMaxLatency
	Float
	O
	0..1
	Indicates a maximum desirable transport level packet latency in milliseconds.
	FLUS, QoSHint

	desMaxLoss
	Float
	O
	0..1
	Indicates the maximum desirable transport level packet loss rate in percent (without "%" sign).
	FLUS, QoSHint

	flusId
	string
	O
	0..1
	Indicates that the media component is used for FLUS media.
It is derived from the media level attribute "a=label:" (see IETF RFC 4574 [50]) obtained from the SDP body. It contains the string after "a=label:" starting with "flus" and may be followed by more characters as described in 3GPP TS 26.238 [51].
	FLUS

	medCompN
	integer
	M
	1
	Identifies the media component number, and it contains the ordinal number of the media component.
	

	medSubComps
	map(MediaSubComponent)
	O
	1..N
	Contains the requested bitrate and filters for the set of service data flows identified by their common flow identifier. The key of the map is the attribute "fNum".
	

	medType
	MediaType
	O
	0..1
	Indicates the media type of the service.
	

	marBwUl
	BitRate
	O
	0..1
	Maximum requested bandwidth for the Uplink.
	

	marBwDl
	BitRate
	O
	0..1
	Maximum requested bandwidth for the Downlink.
	

	maxPacketLossRateDl
	PacketLossRateRm
	O
	0..1
	Indicates the downlink maximum rate for lost packets that can be tolerated for the service data flow.
	CHEM

	maxPacketLossRateUl
	PacketLossRateRm
	O
	0..1
	Indicates the uplink maximum rate for lost packets that can be tolerated for the service data flow.
	CHEM

	maxSuppBwDl
	BitRate
	O
	0..1
	Maximum supported bandwidth for the Downlink.
	IMS_SBI

	maxSuppBwUl
	BitRate
	O
	0..1
	Maximum supported bandwidth for the Uplink.
	IMS_SBI

	minDesBwDl
	BitRate
	O
	0..1
	Minimum desired bandwidth for the Downlink.
	IMS_SBI

	minDesBwUl
	BitRate
	O
	0..1
	Minimum desired bandwidth for the Uplink.
	IMS_SBI

	mirBwUl
	BitRate
	O
	0..1
	Minimum requested bandwidth for the Uplink.
	

	mirBwDl
	BitRate
	O
	0..1
	Minimum requested bandwidth for the Downlink.
	

	fStatus
	FlowStatus
	O
	0..1
	Indicates whether the status of the service data flows is enabled, or disabled.
	

	preemptCap
	PreemptionCapability
	O
	0..1
	Defines whether the media flow may get resources that were already assigned to another media flow with a lower priority level. It may be included together with "prioSharingInd" for ARP decision.
	MCPTT-Preemption

	preemptVuln
	PreemptionVulnerability
	O
	0..1
	Defines whether the media flow may lose the resources assigned to it in order to admit a media flow with higher priority level. It may be included together with "prioSharingInd" for ARP decision.
	MCPTT-Preemption

	prioSharingInd
	PrioritySharingIndicator
	O
	0..1
	Indicates that the media flow is allowed to use the same ARP as media flows belonging to other "Individual Application Session Context" resources bound to the same PDU session.
	PrioritySharing

	resPrio
	ReservPriority
	O
	0..1
	Indicates the reservation priority.
	

	rrBw
	BitRate
	O
	0..1
	Indicates the maximum required bandwidth in bits per second for RTCP receiver reports within the session component as specified in IETF RFC 3556 [37]. The bandwidth contains all the overhead coming from the IP-layer and the layers above, i.e. IP, UDP and RTCP.
	IMS_SBI

	rsBw
	BitRate
	O
	0..1
	Indicates the maximum required bandwidth in bits per second for RTCP sender reports within the session component as specified in IETF RFC 3556 [37]. The bandwidth contains all the overhead coming from the IP-layer and the layers above, i.e. IP, UDP and RTCP.
	IMS_SBI

	sharingKeyDl
	Uint32
	O
	0..1
	Identifies which media components share resources in the downlink direction.

If resource sharing applies between media components across "Individual Application Session Context" resources for the same PDU session, the same value of the "sharingKeyDl" attribute shall be used. If resource sharing does not apply among media components across "Individual Application Session Context" resources for the same PDU session, a different value for the "sharingKeyDl" attribute shall be used.
	ResourceSharing

	sharingKeyUl
	Uint32
	O
	0..1
	Identifies which media components share resources in the uplink direction.

If resource sharing applies between media components across "Individual Application Session Context" resources for the same PDU session, the same value of the "sharingKeyUl" attribute shall be used. If resource sharing does not apply among media components across "Individual Application Session Context" resources for the same PDU session, a different value for the "sharingKeyUl" attribute shall be used.
	ResourceSharing

	codecs
	array(CodecData)
	O
	1..2
	Indicates the codec data.
	

	tsnQos
	TsnQoSContainer
	O
	0..1
	Transports QoS parameters for TSC traffic.
	TimeSensitiveNetworking

	tscaiInputUl
	TscaiInputContainer
	O
	0..1
	Transports TSCAI input parameters for TSC traffic at the ingress interface of the DS-TT/UE (uplink flow direction). (NOTE 2)
	TimeSensitiveNetworking

	tscaiInputDl
	TscaiInputContainer
	O
	0..1
	Transports TSCAI input parameters for TSC traffic at the ingress of the NW-TT (downlink flow direction). (NOTE 2)
	TimeSensitiveNetworking

	tscaiTimeDom
	Uinteger
	O
	0..1
	Indicates the (g)PTP domain that the (TSN)AF is located in.
	TimeSensitiveCommunication

	capBatAdaptation
	boolean
	O
	0..1
	Indicates the capability for AF to adjust the burst sending time, when it is supported and set to "true".

The default value is "false" if omitted.
(NOTE 2)
	EnTSCAC

	evSubsc
	EventsSubscReqData
	O
	0..1
	Identifies the events the application subscribes to at creation of a media component.
	XRM_5G

	NOTE 1:
The attributes "altSerReqs" and "altSerReqsData" are mutually exclusive. Of the two, only the attribute "altSerReqs" may be provided if the attribute "qosReference" is provided, while only the attribute "altSerReqsData" may be provided if the attribute "qosReference" is not provided.

NOTE 2:
The "burstArrivalTimeWnd" attribute, within the "tscaiInputUl" and/or "tscaiInputDl" attributes, and the "capBatAdaptation attribute are mutually exclusive.


(Sol2)

Table 5.6.2.6-1: Definition of type EventsSubscReqData
	Data type
	Cardinality
	Description
	Applicability

	EventsSubscDataInfo
	1
	It represents the provisioned events and event information during the subscription to events.
	

	EventsSubscDataMediaComp
	0..1
	It represents the events and event information per media component.
	


Table 5.6.2.x-1: Definition of type EventsSubscDataInfo
	Attribute name
	Data type
	P
	Cardinality
	Description
	Applicability

	events
	array(AfEventSubscription)
	M
	1..N
	Subscribed Events.
	

	notifUri
	Uri
	O
	0..1
	Notification URI.
	

	reqQosMonParams
	array(RequestedQosMonitoringParameter)
	O
	1..N
	Indicates the QoS information to be monitored, e.g. UL packet delay, DL packet delay and/or round trip packet delay between the UE and the UPF is to be monitored when the QoS Monitoring for packet delay is enabled for the service data flow.
	QoSMonitoring

	qosMon
	QosMonitoringInformation
	O
	0..1
	Qos Monitoring information. It can be present when the event "QOS_MONITORING" is subscribed.
	QoSMonitoring

	reqAnis
	array(RequiredAccessInfo)
	C
	1..N
	Represents the required access network information. It shall be present when the event "ANI_REPORT" is subscribed.
	NetLoc

	usgThres
	UsageThreshold
	O
	0..1
	Includes the volume and/or time thresholds for sponsored data connectivity.
	SponsoredConnectivity

	notifCorreId
	string
	O
	0..1
	It is used to set the value of Notification Correlation ID in the corresponding notification.
	EnhancedSubscriptionToNotification

	afAppIds
	array(AfAppId)
	O
	1..N
	AF application identifier(s). It shall be present when the event "APP_DETECTION" is subscribed.
	ApplicationDetectionEvents

	diretNotifInd
	boolean
	C
	0..1
	Indicates that the event notification of QoS Monitoring data is sent by the UPF to Local NEF or AF if it is included and set to true. It may be present when the event "QOS_MONITORING" is subscribed.
	ExposureToEAS


Table 5.6.2.y-1: Definition of type EventsSubscDataMediaComp
	Attribute name
	Data type
	P
	Cardinality
	Description
	Applicability

	evSubscMediaComps
	map(EventsSubscDataInfo)
	O
	1..N
	Indicates event(s) subscription per media component. The media component number is the key of the map. It shall be provided when the event MEDIA_COMP_SUBSC is subscribed.
	XRM_5G


When the "evSubscMediaComps" attribute is provided, an entry of the "events" attribute shall be provided with value "MEDIA_COMP_SUBSC" and within each "evSubscMediaComps" entry, the "events" attribute shall indicate the subscribed event(s) for the media component number and the "notifCorreId" attribute shall indicate the notification correlation identifier for the media component event subscription. For a given event, the event subscription information provided EventsSubscDataMediaComp level shall take precedence over the event subscription information provided at at EventsSubscReqData level.  

2.4.2 Example of Solution 1 and Solution 2 for N33 interface
Taking as basis the solution proposed in the corresponding CR to TS 29.122:
(Sol1) 

The AsSessionMediaComponen type represents the composition of media component data as defined in 3GPP TS 29.514 [52] and AsSessionWithQoS API specific information. It shall comply with the provisions defined in table 5.14.2.1.13-1.

Table 5.14.2.1.13-1: Definition of type AsSessionMediaComponent as a list of to be combined data types
	Data type
	Cardinality
	Description
	Applicability

	MediaComponent
	1
	MediaComponent as specified in 3GPP TS 29.514 [52].
	

	AsSessInfo
	1
	Describes additional information specific for this API.
	


The following MediaComponent attributes apply to this API: qosReference, altSerReqs, altSerReqsData, disUeNotif, medCompN, medType, marBwUl, marBwDl, mirBwUl, mirBwDl, tsnQos, tscaiInputUl, tscaiInputDl. Other MediaComponent attributes do not apply in this release of the specification.
5.14.2.1.15
Type: AsSessInfo
This type represents specific AsSessionWithQoS extension to the MediaComponent or MediaComponentRm data type defined in 3GPP TS 29.514 [52]. It shall comply with the provisions defined in table 5.14.2.1.15-1.
Table 5.2.1.2.15-1: Definition of type AsSessInfo
	Attribute name
	Data type
	Cardinality
	Description
	Applicability

	flowInfos
	array(FlowInfo)
	0..N
	Contains the IP data flow(s) description for a single-modal data flow.
	

	events
	array(UserPlaneEvent)
	0..N
	Corresponds to the list of user plane event(s) to which the SCS/AS requests to subscribe to.
	

	qosMonInfo
	QosMonitoringInformationRm
	0..1
	Qos Monitoring information. It can be present when the event "QOS_MONITORING" is subscribed.
	


The text in brown above represents the AsSessInfo type additional IEs to support events subscription per single-modal data flow.
(Sol2)

Table 5.14.2.1.2-1: Definition of type AsSessionWithQoSSubscription

	Attribute name
	Data type
	Cardinality
	Description
	Applicability (NOTE 1)

	self
	Link
	0..1
	Link to the resource "Individual AS Session with Required QoS Subscription".

This parameter shall be supplied by the SCEF in HTTP responses.
	

	dnn
	Dnn
	0..1
	Identifies a DNN, a full DNN with both the Network Identifier and Operator Identifier, or a DNN with the Network Identifier only. (NOTE 3)
	

	snssai
	Snssai
	0..1
	Identifies an S-NSSAI. (NOTE 3) 
	

	supportedFeatures
	SupportedFeatures
	0..1
	Used to negotiate the supported optional features of the API as described in clause 5.2.7.

This attribute shall be provided in the POST request and in the response of successful resource creation.
	

	notificationDestination
	Link
	1
	Contains the URL to receive the notification bearer level event(s) from the SCEF.
	

	exterAppId
	string
	0..1
	Identifies the external Application Identifier. (NOTE 2)
	AppId

	flowInfo
	array(FlowInfo)
	0..N
	Describe the IP data flow which requires QoS.

(NOTE 2)
	

	ethFlowInfo
	array(EthFlowDescription)
	0..N
	Identifies Ethernet packet flows.
(NOTE 2) (NOTE 6)
	EthAsSessionQoS_5G

	enEthFlowInfo
	array(EthFlowInfo)
	0..N
	Identifies the Ethernet flows which require QoS. Each Ethernet flow consists of a flow identifier and the corresponding UL and/or DL flows.

(NOTE 2) (NOTE 6)
	EnEthAsSessionQoS_5G

	qosReference
	string
	0..1
	Identifies a pre-defined QoS information. (NOTE 5)
	

	altQoSReferences
	array(string)
	0..N
	Identifies an ordered list of pre-defined QoS information. The lower the index of the array for a given entry, the higher the priority. (NOTE 4)
	AlternativeQoS_5G

	altQosReqs
	array(AlternativeServiceRequirementsData)
	0..N
	Identifies an ordered list of alternative service requirements that include individual QoS parameter sets. The lower the index of the array for a given entry, the higher the priority. (NOTE 4)
	AltQosWithIndParams_5G

	disUeNotif
	boolean
	0..1
	Indicates whether to disable QoS flow parameters signalling to the UE when the SMF is notified by the NG-RAN of changes in the fulfilled QoS situation. The fulfilled situation is either the QoS profile or an Alternative QoS Profile. 
- true: the QoS flow parameters signalling to the UE is disabled;

- false (default): the QoS flow parameters signalling to the UE is not disabled.
	DisableUENotification_5G

	ueIpv4Addr
	Ipv4Addr
	0..1
	The Ipv4 address of the UE.
(NOTE 2)
	

	ipDomain
	string
	0..1
	The IPv4 address domain identifier.

The attribute may only be provided if the ueIpv4Addr attribute is present.
	

	ueIpv6Addr
	Ipv6Addr
	0..1
	The Ipv6 address of the UE. 

(NOTE 2)
	

	macAddr
	MacAddr48
	0..1
	Identifies the MAC address.

(NOTE 2)
	EthAsSessionQoS_5G

	usageThreshold
	UsageThreshold
	0..1
	Time period and/or traffic volume in which the QoS is to be applied.
	

	sponsorInfo
	SponsorInformation
	0..1
	Indicates a sponsor information
	

	qosMonInfo
	QosMonitoringInformation
	0..1
	Qos Monitoring information. It can be present when the event "QOS_MONITORING" is subscribed.
	QoSMonitoring_5G

	directNotifInd
	boolean
	0..1
	Indicates whether the direct event notification is requested.

- true: the direct event notification is requested;

- false (default): the direct event notification is not requested.
	ExposureToEAS

	tscQosReq
	TscQosRequirement
	0..1
	Contains the QoS requirements for time sensitive communication. (NOTE 5)
	TSC_5G

	requestTestNotification
	boolean
	0..1
	Set to true by the SCS/AS to request the SCEF to send a test notification as defined in clause 5.2.5.3. Set to false or omitted otherwise.
	Notification_test_event

	websockNotifConfig
	WebsockNotifConfig
	0..1
	Configuration parameters to set up notification delivery over Websocket protocol as defined in clause 5.2.5.4.
	Notification_websocket

	events
	array(UserPlaneEvent)
	0..N
	Corresponds to the list of user plane event(s) to which the SCS/AS requests to subscribe to.
	enNB

	multiModalId
	MultiModalId
	0..1
	Multi-modal Service Identifier, as defined in 3GPP TS 29.514 [52].
	XRM_5G

	singModDatFlows
	map(AsSessionMediaComponent)
	0..N
	Media Component information and AsSessionWithQoS specific information. The key of the map is the attribute "medCompN". (NOTE 7)
	XRM_5G

	evSubsSingModDatFlows
	map(EventsSubscSingleModal)
	0..N
	Indicates event(s) subscription per single-modal data flow. The media component number is the key of the map. 
	XRM_5G

	NOTE 1:
Properties marked with a feature as defined in clause 5.14.4 are applicable as described in clause 5.2.7. If no features are indicated, the related property applies for all the features.

NOTE 2:
One of "ueIpv4Addr", "ueIpv6Addr" or "macAddr" shall be included. If ipv4 or ipv6 address is provided, IP flow information shall be provided. If MAC address is provided and the AppId feature is not supported, Ethernet flow information (either "ethFlowInfo", or if the feature EnEthAsSessionQoS_5G is supported, "enEthFlowInfo")shall be provided. If the AppId feature is supported, one of IP flow information, Ethernet flow information (if EthAsSessionQoS_5G and/or EnEthAsSessionQoS_5G is supported) or External Application Identifier shall be provided.

NOTE 3:
The property is only applicable for the NEF.

NOTE 4:
The attributes "altQoSReferences" and "altQosReqs" are mutually exclusive. The attributes "qosReference" and "altQosReqs" are also mutually exclusive.

NOTE 5:
The attributes "reqGbrDl", "reqGbrUl", "reqMbrDl", "reqMbrUl", "maxTscBurstSize", "req5Gsdelay", "reqPer" (if the ExtQoS_5G feature is supported), and "priority" within the "tscQosReq" attribute may be provided only if the "qosReference" attribute is not provided.

NOTE 6:
When the Ethernet flow information is provided and, the EthAsSessionQoS_5G and EnEthAsSessionQoS_5G features are supported, either the "ethFlowInfo" or the "enEthFlowInfo" shall be provided, but not both simultenously.
NOTE 7:
The attributes "exterAppId", "flowInfo", "ethFlowInfo", "enEthFlowInfo", "qosReference", "altQoSReferences", "altQosReqs", "tscQosReq", "qosMonInfo" may be provided only if the "singModDatFlows" attribute is not provided.


Table 5.14.2.1.x-1: Definition of type EventsSubscSingleModal

	Attribute name
	Data type
	Cardinality
	Description
	Applicability (NOTE 1)

	qosMonInfo
	QosMonitoringInformation
	0..1
	Qos Monitoring information. It can be present when the event "QOS_MONITORING" is subscribed.
	

	directNotifInd
	boolean
	0..1
	Indicates whether the direct event notification is requested.

- true: the direct event notification is requested;

- false (default): the direct event notification is not requested.
	

	events
	array(UserPlaneEvent)
	0..N
	Corresponds to the list of user plane event(s) to which the SCS/AS requests to subscribe to.
	


The text in brown above represents the additional IEs and data types to support events subscription (for QoS monitoring) per single-modal data flow.

3
Conclusion

Observations 1 to 3 in the discussion above allow to understand multi-modal services as the combination of several data flows, where each data flow (single-modal data flow) may be seen as one type of data (audio, video, haptic…). They also allow to interpret that the multiple data flows of a multimodal service may apply to a single UE or to multiple UEs, and for the single UE case, the one or more single-modal data flow(s) can be transmitted in a single PDU session (identified by a UE address).

Observation 3 and 4 allows to interpret that the AF may request one or more single-modal data flow(s) for a single UE and a single PDU session via a single AF request.

Conclusion 1: current SA2 requirements allow to extend the AsSessionWithQoS API to support an AF requests mutiple (single-modal) data flow(s) for a single UE (i.e., for a single PDU session, i.e. for single UE address)
According to Observation 7, single-modal data are a subset of Media Component data for the QoS related parameters, and may contain specific data for the identification of the single-modal id, flow id(s) and single-modal types. 

Conclusion 2: 
To avoid repetition, Media Component data could be reused to define Single-Modal data. It would enable a parallel evolution of both data types. 
However, since the reuse ratio is low (about 30% are conceptually the same IEs, and within the 30%, 60% got a different IE name in AsSessionWithQoS API), and external AF request IEs may diverge from internal AF request IEs, it is preferred to create a specific data type. To accommodate the reuse desire from CT3 companies, the new data type would inherit the needed MediaComponent IEs but also allows for the definition of AsSessionWithQoS API specific IEs. If in the end, and after discussion among companies, the ratio of the MediaComponent reused IEs compared to the AsSessionWithQoS API specific ones becomes low (e.g., because CT3 companes prefer to continue using IE names already defined in AsSessionWithQoS API, and hence the IE in MediaComponent data type is not reused), MediaComponent data type should not be reused at all.
Ericsson is showing in the proposed CR the reuse of MediaComponent data type, but from the point of view of clarity of the AsSessionWithQoS API would support not to reuse it.

As identified by Observation 8 and 9, N33 and N5 currently do not support the differentiated subscription to events per data flow (single-modal data flow or media component data flow). Both APIs would be impacted. 
Conclusion 3: Due to the different resource structure for N33 and N5 different solutions may suit better each API, and e.g., while N33 could be easily extended with events suscription within the single-modal data (e.g. sol1), for the events that can be notified by the PCF, to be consistent with the defined resource structure, N5 should be impacted with e.g. sol2. The final solution for N5 and N33 requires further discussions.
Taking into account conlcusion 1 and conclusion 2 above, Ericsson is bringing CR 0666 to TS 29.122 and CR 0855 to TS 29.522 to support the detailed discussion for the detailed impacts for the AsSessionWithQoS API to support multiple single-modal data flows in a single AF request. 
Ericsson would also like to collect feedback on Conclusion 3 for the support of separate event subscription per single-mode data flow, about the proposals covered in solution 1 and solution 2, and take this feedback as basis for potential contributions in coming meetings.
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