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Abstract of the contribution: The N5 and N33 interfaces lack efficient support for event subscriptions per data flow, leading to unnecessary signaling overhead. This discussion paper addresses the need to enable flexible event subscriptions for XRM media flows, aiming to optimize resource utilization and reduce costs.
1 Overall description
[bookmark: OLE_LINK16][bookmark: OLE_LINK11]To support XR services (AR/VR applications) and interactive media services, N5 and N33 currently do not support the subscription to events per data flow, i.e. N5 interface supports of requesting the same subscription event by multiple media flows in an Npcf_PolicyAuthorization_Create service operation, as specified in TS 29.514; and N33 interface supports of only one media flow per request when setting up an AF session, as specified in TS 29.522. Instead, multiple N5/N33 sessions are requested to satisfy differentiated flow level service requirements (e.g. different QoS monitoring parameters and/or different triggered methods are required per media flow), thus will cause too signaling expense waste.
Therefore, this discussion paper discusses the problem of how to support the subscription on flow level events by proper methods for support of more flexible service requirements of the XRM media flow(s).
2	Discussion
[bookmark: OLE_LINK4]2.1	Discussion for N5 interface
[bookmark: OLE_LINK20][bookmark: OLE_LINK21][bookmark: OLE_LINK13][bookmark: OLE_LINK12]Currently N5 interface only support session level event subscription. This discussion paper proposed two possible solutions. Solution 1 extend the AppSessionContextReqData and EventsSubscReqData data types to support flow level event subscription, while Solution 2 extend the MediaComponent/MediaSubComponent data type to support flow level event subscription.
[bookmark: OLE_LINK9]2.1.1	Solution1: Extend the AppSessionContextReqData and EventsSubscReqData data types to support flow level event subscription
[bookmark: OLE_LINK17]TS 29.514, 5.6.2.3, specifies:
Table 5.6.2.3-1: Definition of type AppSessionContextReqData
	Attribute name
	Data type
	P
	Cardinality
	Description
	Applicability

	...
	...
	...
	...
	...
	...

	evSubsc
	EventsSubscReqData
	O
	0..1
	Identifies the events the application subscribes to at creation of an Individual Application Session Context resource.
	

	medComponents
	map(MediaComponent)
	O
	1..N
	Media Component information. The key of the map is the attribute "medCompN".
	

	[bookmark: OLE_LINK15]...


"
Observation 1: The AppSessionContextReqData data type supports of requesting the same subscription event by multiple media flows per Npcf_PolicyAuthorization_Create service request.
TS 29.514, 5.6.2.3, specifies:
Table 5.6.2.6-1: Definition of type EventsSubscReqData
	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, round trip packet delay and/or congestion infomation between the UE and the UPF, and/or data rate monitoring, is to be monitored when the QoS Monitoring is enabled for the service data flow.
	QoSMonitoring
XRM_5G

	qosMon
	QosMonitoringInformation
	O
	0..1
	Qos Monitoring information. It can be present when the event "QOS_MONITORING" is subscribed and packet delay measurements are required.
	QoSMonitoring

	...
	...
	...
	...
	...
	...

	...



Observation 2: There is no identification of single or multiple media flow(s) in the EventsSubscReqData data type. 
[bookmark: OLE_LINK22]To support of subscription to flow level events via N5 interface, Solution 1 is proposed to explicit the media flow(s) identification in the event subscription relate data types, as following:

Solution 1:
[bookmark: OLE_LINK14][bookmark: OLE_LINK5]Table 5.6.2.3-1: Definition of type AppSessionContextReqData
	Attribute name
	Data type
	P
	Cardinality
	Description
	Applicability

	[bookmark: OLE_LINK2]...
	...
	...
	...
	...
	...

	evSubsc
	EventsSubscReqData
	O
	0..1
	Identifies the events the application subscribes to at creation of an Individual Application Session Context resource. (NOTE 3)
	

	flowEvSubsc
	array(EventsSubscReqData)
	O
	1..N
	Identifies the events the application subscribes to at creation of an Individual Application Session Context resource. (NOTE 3)
	

	[bookmark: OLE_LINK29]medComponents
	map(MediaComponent)
	O
	1..N
	Media Component information. The key of the map is the attribute "medCompN".
	

	NOTE 3:	If "flowEvSubscExt" is present, the events for the flows identified by the "medCompNs" or "fNums" will take effect instead of the events in "evSubsc". Currently one flow shall only belong to one single "flowEvSubscExt".




Solution 1.1: Add one of the following refrence to identify component(s) or subcomponent:
Table 5.6.2.6-1: Definition of type EventsSubscReqData
	Attribute name
	Data type
	P
	Cardinality
	Description
	Applicability

	...
	...
	...
	...
	...
	...

	medCompNs
	array(integer)
	O
	1..N
	[bookmark: OLE_LINK3]Identifies the media component number, and it contains the ordinal number of the media component. (NOTE X)
	

	fNums
	array(integer)
	O
	1..N
	Identifies the ordinal number of the IP flow. (NOTE X)
	

	NOTE X:	Only one of "medCompNs" and "fNums" shall be present if flow level event is enabled.




[bookmark: OLE_LINK27]Solution 1.2: Add new attribute “mediaComps” which including the pair of "medCompNs" and "fNums" if the flow number can be reused by different media subcomponent:
[bookmark: OLE_LINK25]Table 5.6.2.6-1: Definition of type EventsSubscReqData
	Attribute name
	Data type
	P
	Cardinality
	Description
	Applicability

	...
	...
	...
	...
	...
	...

	[bookmark: OLE_LINK1]mediaGroupNs
	array(MediaGroupN)
	O
	1..N
	[bookmark: OLE_LINK26]Identifies the media component number and media subcomponent number. It may contain the ordinal number of the combination of the media and/or IP flow(s).
	



Table 5.6.2.x: Definition of type MediaGroupN
	Attribute name
	Data type
	P
	Cardinality
	Description
	Applicability

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

	fNums
	array(integer)
	O
	1..N
	Identifies the ordinal number of the IP flow. 
	



Solution 1.3: Add flow description for the flow level event subscription.
Table 5.6.2.6-1: Definition of type EventsSubscReqData
	Attribute name
	Data type
	P
	Cardinality
	Description
	Applicability

	...
	...
	...
	...
	...
	...

	flows
	array(Flows)
	O
	1..N
	Identifications of the flows to be monitored.
	




[bookmark: OLE_LINK7][bookmark: OLE_LINK18]2.1.2	Solution2: Extend the MediaComponent/MediaSubComponent data type to support flow level event subscription
TS 29.514 clause 5.6.2.7 and 5.6.2.8 specify:
Table 5.6.2.7-1: Definition of type MediaComponent
	Attribute name
	Data type
	P
	Cardinality
	Description
	Applicability

	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.
	

	[bookmark: OLE_LINK19]...
	...
	...
	...
	...
	...



Table 5.6.2.8-1: Definition of type MediaSubComponent
	Attribute name
	Data type
	P
	Cardinality
	Description
	Applicability

	afSigProtocol
	AfSigProtocol
	O
	0..1
	Indicates the protocol used for signalling between the UE and the NF service consumer. It may be included only if the "flowUsage" attribute is set to the value "AF_SIGNALLING".
	ProvAFsignalFlow

	ethfDescs
	array(EthFlowDescription)
	O
	1..2
	Contains the flow description for the Uplink and/or Downlink Ethernet flows.
	

	fNum
	integer
	M
	1
	Identifies the ordinal number of the service data flow.
	

	...
	...
	...
	...
	...
	...


"
[bookmark: OLE_LINK23]Observation 3: There is no event subscription related description in the "MediaComponent" or "MediaSubComponent" data type. 
To support of subscription to flow level events via N5 interface, Solution 2 is proposed to explicit the event subscription information in the media flow(s) relate data types, as following:
[bookmark: OLE_LINK28]Solution 2.1: Add one of the new attribute of "evSubsc"or "evSubscs" in type MediaComponent, as following:
[bookmark: OLE_LINK6]Table 5.6.2.7-1: Definition of type MediaComponent
	Attribute name
	Data type
	P
	Cardinality
	Description
	Applicability

	...
	...
	...
	...
	...
	...

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

	evSubscs
	array(EventsSubscReqData)
	O
	1..N
	Identifies the events the application subscribes to at creation of a media component.
	



Solution 2.2: Add one of the new attribute of "evSubsc" or "evSubscs" in type MediaSubComponent, as following:
Table 5.6.2.7-1: Definition of type MediaSubComponent
	Attribute name
	Data type
	P
	Cardinality
	Description
	Applicability

	...
	...
	...
	...
	...
	...

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

	evSubscs
	[bookmark: OLE_LINK30]array(EventsSubscReqData)
	O
	1..N
	Identifies the events the application subscribes to at creation of a media component.
	XRM_5G


2.2	Discussion for N33 interface
TS 29.122, 5.14.2.1.2, specifies:
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.
	

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

	multiModDatFlows
	map(AsSessionMediaComponent)
	0..N
	Each element of the map represents Media Component data for a single-modal data flow(s) of a multimodal service. The key of the map is the attribute "medCompN". (NOTE 8)
	XRM_5G


"
Observation 4: There is no event subscription related attribute for single or multi modal flow(s) in the AsSessionWithQoSSubscription data type. 
[bookmark: OLE_LINK8]Solution 3: Add one of the new attribute of "evSubsc" in type "AsSessionMediaComponent", as following:

Table 5.14.2.1.13-1: Definition of type AsSessionMediaComponent 
	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.
	

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

	altSerReqs
	array(string)
	0..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)
	

	altSerReqsData
	array(AlternativeServiceRequirementsData)
	0..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)
	

	disUeNotif
	boolean
	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.
	

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

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

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

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

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

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

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

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

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

	rTLatencyReq
	boolean
	0..1
	Indicates the service data flow needs to meet the Round-Trip (RT) latency requirement of the service, when it is included and set to "true".
The default value is "false" if omitted.
	

	pduSetQos
	PduSetQosPara
	0..1
	PDU Set QoS parameters for XRM traffic.
	

	evSubscs
	array(EventsSubscReqData)
	0..N
	Identifies the events the application subscribes to at creation of a media component.
	XRM_5G



3	Conclusion
[bookmark: OLE_LINK24]Conclusion 1: To support subscription to flow level events via N5 interface, two solutions have been proposed in this discussion paper. It is proposed to choose solution 2.2 as the way forward. 
Conclusion 2: To support subscription to flow level events via N33 interface, the solution 3 can be the way forword. 
