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[bookmark: _Toc20150020][bookmark: _Toc27846819][bookmark: _Toc36187950][bookmark: _Toc45183854][bookmark: _Toc47342696][bookmark: _Toc51769397][bookmark: _Toc122440519][bookmark: _Toc122440058][bookmark: _Toc114664950][bookmark: _Toc51768986][bookmark: _Toc47342288][bookmark: _Toc45183446][bookmark: _Toc36187542][bookmark: _Toc27846418][bookmark: _Toc114665619][bookmark: _Toc114671133][bookmark: _Toc51836844][bookmark: _Toc47594213][bookmark: _Toc45194801][bookmark: _Toc37076355][bookmark: _Toc36192624][bookmark: _Toc27896456][bookmark: _Toc19197303]5.20	External Exposure of Network Capability
The Network Exposure Function (NEF) supports external exposure of capabilities of network functions. External exposure can be categorized as Monitoring capability, Provisioning capability, Policy/Charging capability and Analytics reporting capability. The Monitoring capability is for monitoring of specific event for UE in 5G System and making such monitoring events information available for external exposure via the NEF. The Provisioning capability is for allowing external party to provision of information which can be used for the UE in 5G System. The Policy/Charging capability is for handling access and mobility management, QoS and charging policies for the UE based on the request from external party. The Analytics reporting capability is for allowing an external party to fetch or subscribe/unsubscribe to analytics information generated by 5G System (this is further defined in TS 23.288 [86]).
Monitoring capability is comprised of means that allow the identification of the 5G network function suitable for configuring the specific monitoring events, detect the monitoring event, and report the monitoring event to the authorised external party. Monitoring capability can be used for exposing UE's mobility management context such as UE location, reachability, roaming status, and loss of connectivity. Monitoring capability can also be used for exposing QoS monitoring result. AMF stores URRP-AMF information in the MM context to determine the NFs that are authorised to receive direct notifications from the AMF. UDM stores URRP-AMF information locally to determine authorised monitoring requests when forwarding indirect notifications. The Monitoring capability also allows AF to subscribe to the group status changes for a group, either a 5G VN group as described in clause 5.29.2, as well as a group configured by OA&M. In this case the AF is notified if the group member list is updated or a group member is no longer subscribed to the group.
Provisioning capability allows an external party to provision the Expected UE Behaviour or the 5G-VN group information or ECS Address Configuration Information or service specific information to 5G NF via the NEF. The provisioning comprises of the authorisation of the provisioning external third party, receiving the provisioned external information via the NEF, storing the information, and distributing that information among those NFs that use it. The externally provisioned data can be consumed by different NFs, depending on the data. In the case of provisioning the Expected UE Behaviour, the externally provisioned information which is defined as the Expected UE Behaviour parameters in clause 4.15.6.3 of TS 23.502 [3] or Network Control parameter in clause 4.15.6.3a of TS 23.502 [3] consists of information on expected UE movement, Expected UE Behaviour parameters or expected Network Configuration parameter. The provisioned Expected UE Behaviour parameters may be used for the setting of mobility management or session management parameters of the UE. In the case of provisioning the 5G-VN group information the externally provisioned information is defined as the 5G-VN group parameters in clause 4.15.6.7 of TS 23.502 [3] and it consists of some information on the 5G-VN group. In the case of provisioning ECS address, the externally provisioned information is defined as the ECS Address Configuration Information in clause 4.15.6.3d of TS 23.502 [3]. The affected NFs are informed via the subscriber data update as specified in clause 4.15.6.2 of TS 23.502 [3]. The externally provisioned information which is defined as the Service Parameters in clause 4.15.6.7 of TS 23.502 [3] consists of service specific information used for supporting the specific service in 5G system. The provisioned Service Parameters may be delivered to the UEs. The affected NFs are informed of the data update.
Policy/Charging capability is comprised of means that allow the request for session and charging policy, enforce QoS policy, apply accounting functionality and requests to influence access and mobility management policies. It can be used for specific QoS/priority handling for the session of the UE, and for setting applicable charging party or charging rate.
Analytics reporting capability is comprised of means that allow discovery of type of analytics that can be consumed by external party, the request for consumption of analytics information generated by NWDAF.
An NEF may support CAPIF functions for external exposure as specified in clause 6.2.5.1.
An NEF may support exposure of NWDAF analytics as specified in TS 23.288 [86].
The NEF may support exposure of 5GS and/or UE availability and capabilities for time synchronization service as specified in clause 5.27.1.8.
An NEF may support exposure of event based notifications and reports for NSACF as specified in clause 5.15.11.
An AF may only be able to identify the target UE of an AF request for external exposure of 5GC capabilities (e.g. Data Provisioning or for Event Exposure for a specific UE) by providing the UE's address information. In this case the NEF first needs to retrieve the Permanent identifier of the UE before trying to fulfil the AF request. The NEF may determine the Permanent identifier of the UE, as described in clause 4.15.3.2.13 of TS 23.502 [3], based on:
-	the address of the UE as provided by the AF; this may be an IP address or a MAC address;
-	the corresponding DNN and/or S-NSSAI information: this may have been provided by the AF or determined by the NEF based on the requesting AF; this is needed if the UE address is an IP address.
The NEF may provide an AF specific UE Identifier to the AF:
-	that has explicitly requested a translation from the address of the UE to a unique UE identifier (via Nnef_UEId service); or
-	that has implicitly requested a translation from the address of the UE to a AF specific UE Identifier by requesting external exposure about an individual UE identified by its address.
The AF may have its own means to maintain the AF specific UE Identifier through, e.g. an AF session. After the retrieval of an AF specific UE Identifier the AF shall not keep maintaining a mapping between this identifier and the UE IP address as this mapping may change.
The AF specific UE Identifier shall not correspond to a MSISDN; it is represented as a GPSI in the form of an External Identifier. When used as an AF specific UE identifier, the External Identifier provided by the 5GCN shall be different for different AF.
NOTE 1:	This is to protect user privacy.
* * * Next Changes * * * 
[bookmark: _Toc66367662][bookmark: _Toc66367725][bookmark: _Toc69743786][bookmark: _Toc73524700][bookmark: _Toc73527604][bookmark: _Toc73950280][bookmark: _Toc81492213][bookmark: _Toc81492777][bookmark: _Toc81816538][bookmark: _Toc122504437][bookmark: _Hlk127817962]5.20x User Plane Direct 5GS Information Exposure
[bookmark: _Toc66367663][bookmark: _Toc66367726][bookmark: _Toc69743787][bookmark: _Toc73524701][bookmark: _Toc73527605][bookmark: _Toc73950281][bookmark: _Toc81492214][bookmark: _Toc81492778][bookmark: _Toc81816539][bookmark: _Toc122504438]5.20x.1	General
In order to expose network information, the user plane direct 5GS information exposure function may be applied. The user plane direct 5GS information exposure function allows the UPF to report the network information directly to consumer based on the instructions provided by SMF.
NOTE:	In the scenario of Edge Computing as described in 23.548[130], the consumer can be the L-NEF or local AF when the local AF is trusted. 
When the exposed network information is provided by the UPF, the PSA UPF may be instructed to report network information via Nupf_EventExposure service (e.g. directly to an AF, i.e. bypassing the SMF and the PCF); or the UPF may be instructed to report the information to the consumer via SMF/PCF/NEF, as described in Clause 5.8.2.X.
When the exposed network information is provided by the NG-RAN, the NG-RAN may be instructed by the SMF to report the information via the GTP-U tunnel(s) between the NG RAN and PSA UPF, as defined in 5.X.
The User Plane Direct 5GS Information Exposure may be used for exposing the following information:
-	QoS Monitoring information (see clause 5.X).
[bookmark: _Toc20150158][bookmark: _Toc27846960][bookmark: _Toc36188091][bookmark: _Toc45183996][bookmark: _Toc47342838][bookmark: _Toc51769540][bookmark: _Toc122440703]* * Next Changes * * * 
5.X	QoS Monitoring 
[bookmark: _Hlk124898907]5.X.Y1	Congestion information monitoring
The NG-RAN may be required to provide the UL and/or DL QoS Flow congestion information (i.e. a percentage of congestion level for exposure). The UPF may be required to monitor the UL and/or DL QoS Flow congestion information reported from the NG-RAN. 
QoS monitoring request to the NG-RAN and NG-RAN reporting for UL and/or DL QoS Flow congestion information to PSA UPF is as defined in 5.37.Y. The PSA UPF reports the received UL and/or DL QoS Flow congestion information to the target NF as instructed by the QoS Monitoring request from the SMF.

5.X.Y2	Data rate monitoring
[bookmark: _GoBack]The data rate is the measured UL and/or DL data rate for a QoS flow. Either the NG-RAN or the UPF may be required to provide the QoS Monitoring on the UL and/or DL data rate measurement. The PSA UPF may be required to monitor data rate report from the NG-RAN. 
The QoS Monitoring on the UL and/or DL data rate measurement is per QoS flow level, or per PDU Session level. And it can be applied to a Non-GBR or GBR QoS flow.
According to the QoS Monitoring request for UL and/or DL data rate from SMF, either the UPF or the NG-RAN is required to initiate data rate measurement for a QoS Flow based on the QoS Monitoring request from SMF and may report the measured data rate to the SMF as instructed by the SMF.

Editor’s Note: It is pending for RAN WG to confirm whether providing data rate information for QoS Flow to the CN can be included or not in Release-18. 

5.X.Y3	QoS notification monitoring
QoS monitoring of QoS notification allows that QoS notification control information reported by NG-RAN can be exposed directly by UPF. The QoS Notification Control for a GBR QoS flow is as defined in clause 5.7.2.4. When the NG-RAN is instructed to perform QoS Notification Control and report the QoS notification (e.g. events of “GFBR can no longer be guaranteed” and “GFBR can be guaranteed again”) via the tunnel(s) between the NG RAN and UPF as defined in clause 5.7.2.4, the PSA UPF is required by SMF to monitor the event report from the NG-RAN by the SMF.
The QoS Monitoring on the Events of “GFBR can no longer be guaranteed” and “GFBR can be guaranteed again” is per GBR QoS flow level.
[bookmark: _Hlk125067183]Editor’s Note: It is for pending to RAN WG to confirm whether providing QoS Notification for GBR QoS Flow to the CN via User Plane can be included or not in Release-18. 
Editor’s Note: It is FFS whether Direct exposure of QoS Notification does need to be part of QoS Monitoring of rather more as an extension to 5.7.2.4 and a new UPF Event.
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5.7.1.2a	Alternative QoS Profile
The Alternative QoS Profile(s) can be optionally provided for a GBR QoS Flow with Notification control enabled. If the corresponding PCC rule contains the related information (as described in TS 23.503 [45]), the SMF shall provide, in addition to the QoS profile, a prioritized list of Alternative QoS Profile(s) to the NG-RAN. If the SMF provides a new prioritized list of Alternative QoS Profile(s) to the NG-RAN (if the corresponding PCC rule information changes), the NG-RAN shall replace any previously stored list with it.
An Alternative QoS Profile represents a combination of QoS parameters PDB, PER, Averaging Window and GFBR to which the application traffic is able to adapt.
NOTE 1:	There is no requirement that the GFBR monotonically decreases, nor that the PDB or PER monotonically increase as the Alternative QoS Profiles become less preferred.
When the NG-RAN sends a notification to the SMF that the QoS profile is not fulfilled, the NG-RAN shall, if the currently fulfilled values match an Alternative QoS Profile, include also the reference to the Alternative QoS Profile to indicate the QoS that the NG-RAN currently fulfils (see clause 5.7.2.4). The NG-RAN shall enable the SMF to determine when an NG-RAN node supports the Alternative QoS feature but cannot fulfil even the least preferred Alternative QoS Profile.
NOTE 2:	To reduce the risk that GBR QoS Flows are released in case of RAN resource limitations (and then experience difficulties in being re-established), Application Functions can set the least preferred Alternative Service Requirement to an undemanding level.

[bookmark: _Toc122440779]* * Next Changes * * * 
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[bookmark: _Toc27846599][bookmark: _Toc36187725][bookmark: _Toc45183629][bookmark: _Toc47342471][bookmark: _Toc51769171][bookmark: _Toc122440273]5.7.2.4.1	General
The QoS Parameter Notification control indicates whether notifications are requested from the NG-RAN when the "GFBR can no longer (or can again) be guaranteed" for a QoS Flow during the lifetime of the QoS Flow. Notification control may be used for a GBR QoS Flow if the application traffic is able to adapt to the change in the QoS (e.g. if the AF is capable to trigger rate adaptation).
The SMF shall only enable Notification control when the QoS Notification Control parameter is set in the PCC rule (received from the PCF) that is bound to the QoS Flow. The Notification control parameter is signalled to the NG-RAN as part of the QoS profile. Based on PCC rule, SMF may indicate to the NG-RAN to report the QoS notification control information (i.e. the events of “GFBR can no longer be guaranteed” and “GFBR can be guaranteed again”) via the tunnel(s) between the NG-RAN and PSA UPF and to PSA UPF to notify when that report is received as instructed.
[bookmark: _Hlk125067024]Editor’s Note: It is pending for RAN WG to confirm whether providing QoS Notification Control for GBR QoS Flow via the tunnel between the NG-RAN and PSA UPF can be included in Release-18.

[bookmark: _Toc122440274][bookmark: _Toc51769172][bookmark: _Toc47342472][bookmark: _Toc45183630][bookmark: _Toc36187726]* * * Next Changes * * * 
[bookmark: _Toc122440912]7.3	Exposure
Network exposure is described in clause 5.20, 5.20x and in clause 4.15 of TS 23.502 [3].

* * * End of Changes * * * 

