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[bookmark: _Hlk127719664]* * * First Change * * * *
[bookmark: _Toc131119803][bookmark: _Toc113357406][bookmark: _Toc129697097][bookmark: _Toc129697093][bookmark: _Toc113357402]2	References
The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
-	References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.
-	For a specific reference, subsequent revisions do not apply.
-	For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
[1]	3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[bookmark: _Hlk528361980][2]	3GPP TS 22.104: "Service requirements for cyber-physical control applications in vertical domains".
[3]	3GPP TS 23.379: "Functional architecture and information flows to support Mission Critical Push To Talk (MCPTT); Stage 2".
[4]	3GPP TS 23.280: "Common functional architecture to support mission critical services; Stage 2".
[5]	3GPP TS 23.281: "Functional architecture and information flows to support Mission Critical Video (MCVideo); Stage 2".
[6]	3GPP TS 23.282: "Functional architecture and information flows to support Mission Critical Data (MCData); Stage 2".
[7]	3GPP TS 23.286: "Application layer support for V2X services; Functional architecture and information flows".
[8]	3GPP TS 23.222: "Functional architecture and information flows to support Common API Framework for 3GPP Northbound APIs; Stage 2".
[9]	3GPP TS 23.401: "General Packet Radio Service (GPRS) enhancements for Evolved Universal Terrestrial Radio Access Network (E-UTRAN) access".
[10]	3GPP TS 23.501: "System Architecture for the 5G System; Stage 2".
[11]	3GPP TS 23.502: "Procedures for the 5G System; Stage 2".
[12]	3GPP TS 23.303: "Proximity-based services (ProSe); Stage 2".
[13]	3GPP TS 23.682: "Architecture enhancements to facilitate communications with packet data networks and applications".
[14]	3GPP TS 23.002: "Network Architecture".
[15]	3GPP TS 23.228: "IP Multimedia Subsystem (IMS); Stage 2".
[16]	3GPP TS 23.468: "Group Communication System Enablers for LTE (GCSE_LTE); Stage 2".
[17]	3GPP TS 23.246: "Multimedia Broadcast/Multicast Service (MBMS); Architecture and functional description".
[18]	3GPP TS 23.203: "Policy and charging control architecture".
[19]	3GPP TS 23.503: "Policy and Charging Control Framework for the 5G System; Stage 2".
[20]	3GPP TS 26.348: "Northbound Application Programming Interface (API) for Multimedia Broadcast/Multicast Service (MBMS) at the xMB reference point".
[21]	3GPP TS 29.214: "Policy and charging control over Rx reference point".
[22]	3GPP TS 29.468: "Group Communication System Enablers for LTE (GCSE_LTE); MB2 Reference Point; Stage 3".
[23]	3GPP TS 36.300: "Evolved Universal Terrestrial Radio Access (E-UTRA) and Evolved Universal Terrestrial Radio Access Network (E-UTRAN); Overall description; Stage 2".
[24]	IETF RFC 6733 (October 2012): "Diameter Base Protocol".
[25]	ETSI TS 102 894-2 (V1.2.1): "Intelligent Transport Systems (ITS); Users and applications requirements; Part 2: Applications and facilities layer common data dictionaryMultimedia Broadcast/Multicast Service (MBMS); Protocols and codecs".
[26]	ETSI TS 102 965 (V1.4.1): "Intelligent Transport Systems (ITS); Application Object Identifier (ITS-AID); Registration".
[27]	ISO TS 17419: "Intelligent Transport Systems - Cooperative systems - Classification and management of ITS applications in a global context".
[28]	3GPP TS 26.346: "Multimedia Broadcast/Multicast Service (MBMS); Protocols and codecs".
[29]	3GPP TS 33.434: "Service Enabler Architecture Layer (SEAL); Security aspects for Verticals".
[30]	3GPP TS 29.549: "Service Enabler Architecture Layer for Verticals (SEAL); Application Programming Interface (API) specification; Stage3".
[31]	3GPP TS 23.285: "Architecture enhancements for V2X services".
[32]	IETF RFC 7252: "The Constrained Application Protocol (CoAP)".
[33]	IETF RFC 8323: "CoAP (Constrained Application Protocol) over TCP, TLS, and WebSockets".
[34]	3GPP TS 23.288: "Architecture enhancements for 5G System (5GS) to support network data analytics services".
[35]	IEEE Std 802.1Qcc-2018: "Standard for Local and metropolitan area networks - Bridges and Bridged Networks - Amendment: Stream Reservation Protocol (SRP) Enhancements and Performance Improvements".
[36]	IEEE 802.1Q-2018: "IEEE Standard for Local and Metropolitan Area Networks—Bridges and Bridged Networks".
[37]	IEEE Std 802.1CB-2017: "Frame Replication and Elimination for Reliability".
[38]	3GPP TS 23.003: "Numbering, Addressing and Identification".
[39]	3GPP TS 23.247: "Architectural enhancements for 5G multicast-broadcast services; Stage 2".
[40]		3GPP TS 23.435: "Procedures for Network Slice Capability Exposure for Application Layer Enablement Service".
[41]		3GPP TS 28.531: "Management and orchestration; Provisioning".
[42]		3GPP TS 28.533: "Management and orchestration; Architecture framework".
[43]		3GPP TS 28.530: "Management and orchestration; Concepts, use cases and requirements".
[44]		3GPP TS 28.532: "Management and orchestration; Generic management services".
[45]		3GPP TS 28.552: "Management and orchestration; 5G performance measurements".
[46]		3GPP TS 28.554: "Management and orchestration; 5G end to end Key Performance Indicators (KPI)".
[47]	3GPP TS 28.104: "Management and orchestration; Management Data Analytics".
[48]	3GPP TS 23.433: "Service Enabler Architecture Layer for Verticals (SEAL); Data Delivery enabler for vertical applications".
[49]	3GPP TS 23.436: "Procedures for Application Data Analytics Enablement Service".
[50]	3GPP TS 23.273: "5G System (5GS) Location Services (LCS); Stage 2" 
[51]	3GPP TS 29.572: "5G System; Location Management Services; Stage 3" 
[52]	3GPP TS 23.256 "Support of Uncrewed Aerial Systems (UAS) connectivity, identification and tracking; Stage 2".
[3gpp29122ref]	3GPP TS 29.122: " T8 reference point for Northbound APIs".

* * * Next Change * * * *

[bookmark: _Toc113357407][bookmark: _Toc129697098]14.3.2.z1 	UE unified traffic pattern and monitoring management subscription request 
Table 14.3.2.z1-1 describes the information flow for the UE unified traffic pattern and monitoring management subscription request  from the VAL server to the NRM Server.
Table 14.3.2.z1-1: UE unified traffic pattern and monitoring management subscription request
	Information element
	Monitoring
	Description

	VAL UE ID
	M
	UEs hosting  clients for which the subscription is requested 

	VAL service ID
	M
	Identity of the VAL service for which the subscription is requested.

	Management subscription indications
	M
	At least one of the following indications is to be provided

	> UE unified traffic pattern monitoring management indication
	O
	Indicates that management of the UE unified traffic pattern is requested

	> UE unified traffic pattern update notification indication
	O
	Indicates that notifications for updates of the UE unified traffic pattern monitoring is requested

	> Network parameter coordination indication
	O
	Indicates whether network parameter coordination by the NRM with 5GC is requested (see NOTE 1)

	 traffic pattern configuration
	O
	Traffic pattern configuration of the VAL service for this UE, as described in table 14.3.2.z1-2.

	NOTE 1: 	The network parameter coordination functionality is also subject to policies available at the NRM Server.



[bookmark: _Hlk112396978]Table 14.3.2.z1-2: VAL traffic pattern configuration
	Information element
	Monitoring
	Description

	Schedule elements
	O
	List of schedule elements applicable to the traffic patterns of the VAL service for this UE. Each schedule  element is composed from seven fields:  second, minute, hour, day of month, month, day of week and year.  Each element indicates times or durations when the service traffic occurs. Multiple schedule elements can be used to create complex scheduling. (see NOTE 3)

	Expiration time
	O
	Identifies when the VAL traffic pattern parameter configuration expires. If absent, it indicates that there is no expiration time.

	Stationary indication
	O
	Identifies whether the UE is expected to be stationary or mobile while communicating using this traffic pattern configuration



NOTE 3: The following is an example of a schedule element with the fields: second, minute, hour, day of month, month, day of week and year:
 *; 0-30 ; 2; *; Jan-Sept; Tues; *. 
The following mapping is provided for information, if this schedule element is derived from communication patterns as described in 3GPP TS 29.122[3gpp29122ref]  clause 5.10
-	periodicCommunicationIndicator: TRUE
-	communicationDurationTime: 30 min
-	periodicTime: 1 week
-	scheduledCommunicationTime: Tues, 2:00-2:30
-	validityTime: calculated using the Jan-Sept range and the provided expiration time.
 NOTE: The format of this IE is to be provided in stage 3. The purpose of this description is to clarify how the same element can contain multiple periodicities, specify start/stop times, etc.

* * * Next Change * * * *


14.3.2.z2 	UE unified traffic pattern and monitoring management subscription response
Table 14.3.2.z2-1 describes the information flow for the UE unified traffic pattern and monitoring management subscription response from the NRM server to the VAL server.
Table 14.3.2.z2-1: UE unified traffic pattern and monitoring management subscription response
	Information element
	Monitoring
	Description

	Result
	M
	Indicates success or failure of the subscription request




* * * Next Change * * * *

[bookmark: _Toc113357410][bookmark: _Toc129697101]14.3.2.z3 	UE unified traffic pattern update notification
Table 14.3.2.z3-1 describes the information flow for the UE unified traffic pattern update notification from the NRM server to the VAL server.
Table 14.3.2.z3-1: UE unified traffic pattern update notification
	Information element
	Monitoring
	Description

	 UE ID 
	M
	UE for which the UE unified traffic pattern update notification is provided for. 

	Schedule elements
	O
	Schedule element applicable to the unified traffic patterns of the UE. A schedule element is composed from seven fields:  second, minute, hour, day of month, month, day of week and year.  Each element indicates times or durations of UE availability. 

	Stationary indication
	O
	Identifies whether the UE is expected to be stationary or mobile while communicating using this UE unified traffic pattern, as determined by the NRM Server

	Cause
	O
	This element is mandatory when the notification is provided to inform of a parameter configuration applied by the network which is incompatible with the existing Traffic Patterns. (see NOTE)
The element is optional when the notification informs of UE unified traffic pattern updates, providing additional information on the reason for the UE unified traffic pattern update (e.g. monitoring events received) 



Editor’s Note: For notifications of incompatible configurations, it is FFS whether adding an optional element with a proposed NRM Server UE unified traffic pattern update is beneficial.

* * * Next Change * * * *
14.3.w	UE unified traffic pattern and monitoring management
14.3.w.1	General
UE unified traffic pattern and monitoring management procedures allow NRM to offer services leveraging CN exposure APIs for network parameter values configuration and UE monitoring event management.
Editor’s Note: It is FFS whether and how NRM supports the functionality described in this clause as service to other SEAL servers, or only to VAL servers, as currently specified. Providing the functionality as service to other SEAL servers (as well as to VAL servers) has been studied in TR 23.700-97.
14.3.w.2	UE unified traffic pattern and monitoring management subscription procedure
VAL servers can indicate to the NRM server interest in receiving UE unified traffic patterns and monitoring management services by sending the UE unified traffic pattern and monitoring management subscription requests.
The subscription requests from each  VAL server also include the traffic pattern configuration of the requester, which refers to application-level patterns of data traffic. The NRM server aggregates the traffic patterns obtained from the requestors (and described in Table 14.3.2.z1-2) to determine the UE unified traffic patterns per UE. The UE unified traffic patterns are described via Table 14.3.2.z3-1 for the  UE unified traffic pattern update notification. These aggregated traffic patterns per UE (termed UE unified traffic pattern) are updated/adjusted by the NRM Server based on information obtained from UE monitoring.



Figure 14.3.w.2-1: UE unified traffic pattern and monitoring management subscription procedure
1.	In order to subscribe to the NRM Server services, the  VAL server sends the UE unified traffic pattern and monitoring management subscription request, as detailed in clause 14.3.2.z1. The subscription request may include traffic pattern configuration, which provides the traffic patterns of the specific  VAL Server. The request may also include Management subscription indications which indicate to the NRM Server which management and 5GC exposure procedures the VAL server allows the NRM Server to perform on its behalf. 
2.	Upon receipt of the request, the NRM server sends a UE unified traffic pattern and monitoring  management subscription response as detailed in clause 14.3.2.z2.
3.	The NRM Server aggregates UE unified traffic pattern and monitoring management subscription requests from different VAL servers and determines the UE unified traffic pattern per UE (using the traffic patterns of all the  communicating with the UE). 
4.	Depending on the subscription requests received and local policies, the NRM Server executes one or more management and 5GC exposure procedure (per UE).  Management and 5GC exposure procedures are detailed in clause 14.3.w.4. 
The NRM Server determines the management procedures required to be executed on behalf of the VAL Servers based on the  received management subscription indications as follows:
-	If the UE unified traffic pattern monitoring management indication is provided, the NRM Server executes steps 1-3 of the UE unified traffic pattern monitoring procedure detailed in clause 14.3.w.4.2.
-	If the UE unified traffic pattern monitoring update notification indication is provided, the NRM Server executes the steps 1-4 of the UE unified traffic pattern monitoring procedure detailed in clause 14.3.w.4.2. 
-	If the Network parameter coordination indication is provided, the NRM executes the network parameter coordination procedure detailed in clause 14.3.w.4.3.
NOTE 1:	The NRM Server translates the management subscription indications received from different VAL Servers into per-UE management indications based on local policies and configurations. For example, an NRM Server may be configured to execute a management procedure for a UE if at least one VAL Server indicates it. Another NRM Server may be configured to provide all the management procedures for the UEs using the platform independent of VAL Server subscription indications.

* * * Next Change * * * *
14.3.w.3	UE unified traffic pattern update notification procedure
An NRM Server can provide updated UE unified traffic pattern information to VAL servers by sending UE unified traffic pattern update notifications as shown in figure 14.3.w.3-1. The UE unified traffic pattern management procedure detailed in clause 14.3.w.4.2. is an example of procedure which may result in UE unified traffic pattern updates at the NRM server, based on which UE unified traffic pattern update notifications are provided.
Pre-conditions:
1)	The VAL server has subscribed for UE unified traffic pattern and monitoring management services, requesting to receive UE unified traffic pattern update notifications 



Figure 14.3.w.3-1: UE unified traffic pattern update notification procedure
1.	The NRM server sends the UE unified traffic pattern update notification when either of the following occurs:
-	Monitoring events lead to updates in the UE unified traffic pattern (e.g., to schedule elements in Table 14.3.2.z3-1) the NRM server sends a corresponding notification to the  VAL server. Other notifications may be provided, e.g., if the stationary indication changes.
-	An NP Configuration Notification is received with a new set of applied network parameters and if the NRM Server determines that the new configuration is incompatible with the current UE unified traffic pattern (see also clause 14.3.w.4.2 step 3).


* * * Next Change * * * *
[bookmark: _Toc113357412][bookmark: _Toc131210554]14.3.w.4	Management and 5GC exposure procedures
[bookmark: _Toc113357413][bookmark: _Toc131210555]14.3.w.4.1	General
The management and 5GC exposure procedures in this clause show NRM processing and its interactions with 5GC in support of the functionality described in clause 14.3.w.2
[bookmark: _Toc113357415][bookmark: _Toc131210557]14.3.w.4.2	UE unified traffic pattern management procedure
The UE unified traffic pattern management procedure is used to determine and manage a unified traffic pattern applicable to a specified UE. The NRM Server then uses the 5GC exposure of UE monitoring events to update the UE unified traffic pattern.
Pre-conditions:
1.	The NRM Server determines to provide the service for a specific UE if either of the following conditions is true:
a)	It receives UE unified traffic pattern monitoring management indications in UE unified traffic pattern and monitoring management subscription requests; or
b)	It determines to provide Network parameter coordination services for the UE.




Figure 14.3.w.4.2-1: UE unified traffic pattern and monitoring management subscription procedure
The NRM Server determines an initial UE unified traffic pattern, e.g. by using all Traffic pattern configurations received for the UE .
2.	The NRM Server determines, based on local policy that UE monitoring events are to be configured and executes the corresponding Monitoring procedure as described in 3GPP TS 29.122 [3gpp29122ref] clause 4.4.2.
3.	The NRM Server updates the UE unified traffic pattern based on the received monitoring events as follows:
-	If a Monitoring Notification report for UE_REACHABILITY is received, and idleStatusInfo information is provided in the report, the NRM Server changes the schedule element of the UE unified traffic pattern such that the duration of activity is set to the value of the activeTime parameter configured in the idleStatusInfo.
-	If a Monitoring Notification report for AVAILABILITY_AFTER_DDN_FAILURE is received after UEs transition to idle mode, the NRM Server updates the schedule element of the UE unified traffic pattern such that:  the start of an activity window is based on the Idle Timestamp, with a periodicity equal to the TAU/RAU Timer; the duration of the activity window indicates the Active Time value.
-	If a Monitoring Notification report for COMMUNICATION_FAILURE is received The NRM updates the schedule element of the UE unified traffic pattern to indicate that no communications are currently available (e.g. by using a keyword such as "NULL"). Local policies may specify events/ thresholds further defining when the NRM may provide a UE unified traffic pattern update based on monitoring events. For example, the update may be provided only after repeated communication failures are received within a timespan, or only if high reliability communications are expected.  It is recommended that UE Reachability monitoring is also enabled in conjunction with the Communication Failure monitoring. This enables the NRM to provide updated timing information once the UE becomes reachable again.
-	If a Monitoring Notification report for LOSS_OF_CONNECTIVITY is received, the NRM Server changes the schedule element of the UE unified traffic pattern to indicate that no communications are currently available 
4.	Conditional: The NRM Server notifies subscribers of the UE unified traffic pattern updates, as described in clause 14.3.2.z3
[bookmark: _Toc113357416][bookmark: _Toc131210558]14.3.w.4.3	Network parameter coordination procedure
The network parameter coordination  procedure uses UE unified traffic pattern information  to influence aspects of UE/network behaviour such as the UE's PSM and extended idle mode DR14. For this purpose, parameter values may be suggested for Maximum Latency and Maximum Response Time for a UE. 5GC may choose to accept, reject or modify the suggested configuration parameter value.
Pre-conditions:
1.	The NRM Server determines to provide the service for a specific UE after receiving Network parameter coordination indications in UE unified traffic pattern and monitoring management subscription requests, subject to policy.
2.	The NRM Server determines and manages UE unified traffic patterns as described in clause 14.3.w.4.2.


Figure 14.3.w.4.3-1: Network parameter coordination procedure
1.	The NRM Server determines to provide Network parameter configuration to 5GC. This determination can be based on updates to the UE unified traffic patterns resulting from interactions with VAL Servers (e.g. Traffic pattern configuration updates), on local policies, etc.
The NRM Server determines parameters the needed for NpConfiguration data structure as specified in 3GPP TS 29.122[3gpp29122ref] from the UE unified traffic patterns as follows:
-	maximumLatency – This value tells the network how long the UE is allowed to sleep.  Setting it to 0 will disable PSM, extended idle mode DRX, and extended buffering. The NRM Server can extract the periodicity derived from the UE unified traffic pattern, which includes the schedule elements for the UEs communications with all VAL servers. The NRM Server sets Maximum Latency to be approximately the periodicity of the active periods derived from the schedule element of the UE unified traffic pattern.
-	maximumResponseTime – When the UE uses PSM, Maximum Response Time tells the network how long the UE should stay reachable after a transition to idle.  When the UE uses eDRX, Maximum Response Time is used by the network to determine when to send a reachability notification before a UE's paging occasion.  The NRM Server extracts a duration of activity from the schedule element of the UE unified traffic pattern and sets Maximum Response Time to reflect the duration of activity, indicating how long the UE should stay reachable for downlink communications. 
2.	The NRM Server performs the Network Parameter Configuration procedure as described in 3GPP TS 29.122[3gpp29122ref] clause 4.4.12.
NOTE:	The values provided by NRM Server to 5GC in the Network parameter configuration procedure may or may not be accepted by the network. If they are not accepted, 5GC responds accordingly and the previous values apply, or new values are provided. The new values are used by NRM Server as described in this clause when they were provided via monitoring event notifications.

* * * END of Changes * * * *
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