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Abstract of the contribution: Propose to adopt SCEF features into NEF. NEF has external exposure functionality which can be based on SCEF features and possibly to be extended.
Discussion
1) Analysis on existing SCEF features
For about external exposure of network capability, SA2 has developed following features on SCEF.
[image: ]
1. Grouping: SCS/AS can efficiently distribute the same content to the members of a group that are located in a particular geographical area on request of the SCS/AS via SCEF by utilising MBMS architecture
2. Monitoring: Monitoring specific MM related event such as 
	- Loss of connectivity: in order to indicates when the 3GPP network detects that the UE is no longer reachable 	for either signalling or user plane communication
	- UE reachability: in order to indicates when the UE becomes reachable for sending either SMS or downlink 	data to the UE
	- Location Reporting: in order to report Current Location or the Last Known Location of a UE
	- Change of IMSI-IMEI (SV) association: In order to indicate a change of the ME(IMEI(SV)) that uses a 	specific subscription(IMSI).
	- Roaming status: in order to query the UE's current roaming status (the serving PLMN and/or whether the UE 	is in its HPLMN) and to get notified when that status changes
	- RAN/NAS release: in order to indicate the reason why resource are released to PCRF for IP-CAN session 	modification; either RAN/NAS release or TWAN/UWAN Release.
3. Provisioning: Provisioning specific SM related configuration such as
	1) Periodic communication indicator: Identifies whether the UE communicates periodically or not, e.g., only on 	demand
	2) Communication duration time: Duration interval time of periodic communication. It can be used together 	with 1)
	3) Periodic time: Interval time of periodic communication. It can be used together with 1)
	4) Scheduled communication time: Time zone and Day of the week when the UE is available for 	  		communication, e.g., Time: 13:00 ~ 20:00, Day: Monday
	5) Stationary indication: Identifies whether the UE is stationary or mobile
4. Policy and charging: 
	- Setting up AS session with required QoS: Upon SCS/AS request on-demand QoS, the SCEF interacts with the 	PCRF via the Rx interface and triggers a PCRF initiated IP-CAN Session Modification.
	- Resource management for background data transfer: SCS/AS requests a time window and related conditions 	for background data transfer to a set of UEs, then SCEF interacts with PCRF to retrieve transfer policies and 	forward the transfer policies to the SCS/AS. 
	- Change of chargeable party: SCS/AS requests to sponsor the traffic from the beginning or request to become 	the chargeable party at a later point in time.
	- PFD management: SCS/AS requests to create, update, or remove PFDs (Packet Flow Description) in the 	PFDF via the SCEF in order to ensure the secure access to the operator's network even from the SCS/AS in 	untrusted domain.
5. Data delivery: Utilising CIoT Control Plane Optimization to deliver non-IP data (Unstructured data) through SCEF.

On the other hands, SA2 has discussed key issue 9 in the TR about network capability exposure. It was not concluded due to lack of time, but the network capability exposure should be specified during the normative phase (Phase 1) as endorsed in Vienna, SA2#116. (See S2-164207)
Above existing SCEF features can be supported by NEF external exposure. It can be analysed which existing capability exposure features can be adopted as 5G external exposure capability as following:
For monitoring event, 
	Loss of connectivity, UE reachability, Location Reporting, Roaming status can be adopted as MM 	exposure.
	RAN/NAS release needs more justification because it is for PCF handling depending on either 	RAN/NAS release or TWAN/UWAN Release, which hasn’t been discussed so far on 5G.
For provisioning,
	Periodic communication indicator, Communication duration time, Periodic time can be adopted as SM 	exposure 
	Stationary indication can be adopted as MM exposure
For policy and charging,
	Setting up AS session with required QoS, Change of chargeable party can be adopted as PCF 	exposure.
	Resource management for background data transfer cannot be adopted at this moment since this 	feature was motivated by MTC devices which will be discussed in 5G phase 2.
	PFD management cannot be adopted at this moment since base line for TDF operation hasn’t been 	specified enough.	
For data delivery, it cannot be adopted at this moment since data delivery via Control Plane hasn’t defined for 5G system, and also small data transfer issue has been deferred to phase-2.

Proposal 1: Monitoring (Loss of connectivity, UE reachability, Location reporting, Roaming status) and provisioning (Periodic communication indicator, communication duration time, periodic time, stationary indication), and policy and charging (setting up AS session with required QoS, change of chargeable party) can be adopted as NEF external exposure features.

2) Analysis on new external exposure features
In addition to adaptation of existing SCEF feature, further features for external exposure are required with regard to TR conclusion:
Quoted from Agreement 8.3 (About MM)
NOTE 4:	It is FFS how long response time from an application server can be supported when a UE is in MO only mode e.g. how can the UE be reachable for a longer period after sending a request to an application server.
Quoted from Agreement 8.4 (About SM)
8.	Per the request from the Application Server, the network should be able to trigger the UE to activate a PDU session similar as Device Triggering procedures defined in TS 23.682 [24].
(…)
26.	An application function (such as an AS controller documented in clause 6.5.5) may send requests to route (e.g break-out) selected traffic to application(s) in a local data network. Such requests may contain at least:
-	Information to identify the traffic to be routed.
-	information on where to route the traffic.
-	location or potential locations of the application to where the traffic routing should apply.
NOTE 14:	The normative phase will determine the nature of the Location Information exchanged with the Application environment.
-	information on the UE(s) whose traffic is to be routed.
-	information on when (time indication) the traffic routing is to apply.
SMF may, based on local policies, take this information into account to:
-	(re)select UPF(s) for PDU sessions.
-	activate mechanisms for traffic multi-homing, enforcement of an UL Classifier, etc.
-	provide the UPF with traffic forwarding (e.g break-out) rules.
-	inform the application function of the (re)selection of the UP path.
NOTE 15:	The normative phase will determine how the application function request is routed to SMF e.g. whether the SMF receives it from the NEF or the PCF.
27.	An application function (such as an AS controller documented in § 6.5.5) may request to get notified about the Location Information of UE(s).
NOTE 16:	The nature of the Location Information exchanged with the Application environment will be determined during the normative phase.
NOTE 17:	The normative phase will determine how the request of the application function is routed to SMF e.g. whether the SMF receives it from the NEF or the PCF.
Quoted from Agreement 8.10 (about Policy)
3.	The extensions to the PCC frame defined in TS 23.203 include:
a.	The NG Policy Function can obtain UE related information, e.g. UE mobility pattern, from 3rd application server via NEF or Rx interface.

Observation#1: Above listed TR agreement can be resolved by NEF external exposure. It is required to be specified during normative phase.

In summary, external exposure capability for NEF can be listed as following:
	Category
	Capability can be adopted from SCEF feature
	 Capability can be added on NEF(*)

	Monitoring
	- Loss of connectivity
- UE reachability
- Location Reporting
- Roaming status
	To be determined

	Provisioning
	Communication pattern provisioning
- Periodic communication indicator
- Communication duration time
- Periodic time
- Scheduled communication time
- Stationary indication
	Based on TR conclusion for 8.3
- how long response time from an application server can be supported when a UE is in MO only mode 

Based on TR conclusion for 8.4
- Information to identify the traffic to be routed.
- Information on where to route the traffic.
- Location or potential locations of the application to where the traffic routing should apply.
- Information on the UE(s) whose traffic is to be routed.
- Information on when (time indication) the traffic routing is to apply.

	Policy &
Charging
	Setting up AS session with required QoS
Change the chargeable party
	Based on TR conclusion for 8.10
- UE mobility pattern

	Data Delivery
	 To be determined whether to support during Rel-15 normative work
	To be determined whether to support during Rel-15 normative work


NOTE*: Above list is not exhausted and needs to be further specified during the normative phase. Current text in this table is based on TR conclusion.

Proposal 2: Listed Monitoring, Provisioning, Policy and charging capability can be adopted for external exposure of NEF.
Proposal 3: It is proposed to capture Editor’s Note to address TR conclusion part which can be resolved by utilizing NEF external exposure. 

Proposal
Add the following to the TS 23.501.

*************** Start of changes *********************
[bookmark: _Toc474130152]5.xy	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, and Policy/Charging 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 QoS and charging policy for the UE based on the request from external party.
Editor’s Note:  Additional network capability categories can be defined during the normative work.
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.
[bookmark: _GoBack]Provisioning capability is comprised of means that allow the identification of the 5G network function responsible for adopting the provisioning information from the external party, receive the provisioning information, and use the provisioning information for the UE. Provisioning capability can be used for the mobility management and session management of the UE. For the mobility management of the UE, Mobility Pattern can be provisioned. For the session management of the UE, communication pattern can be provisioned such as periodic communication time, communication duration time, and scheduled communication time.
Editor’s Note: It is FFS to provision how long response time from an application server can be supported when a UE is in MO only mode. 
Editor’s Note: It is FFS to provision information in order to support routing change (e.g., Break-out) of selected traffic to application(s) in a local data network, based on clause 8.4 in the TR 23.799.
Policy/Charging capability is comprised of means that allow the request for session and charging policy, enforce QoS policy, and apply accounting functionality. It can be used for specific QoS/priority handling for the session of the UE, and for setting applicable charging party or charging rate.
Editor’s Note: The external exposure functionality needs to inherit from the service and capability exposure functionality defined in TS 23.682.
*************** End of changes *********************
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