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Classification of the Work Item and linked work items
2.1
Primary classification
This work item is a … 
	
	Feature

	
	Building Block

	
	Work Task

	X
	Study Item


2.2
Parent Work Item 
	Parent Work / Study Items 

	Acronym
	Working Group
	Unique ID
	Title (as in 3GPP Work Plan)

	
	
	
	


2.3
Other related Work Items and dependencies
	Other related Work Items (if any)

	Unique ID
	Title
	Nature of relationship

	620069
	Study on Flexible Mobile Service Steering (FS_FMSS)
	TR 22.808

	650019
	Flexible Mobile Service Steering
	TS 22.101


Dependency on non-3GPP (draft) specification: 
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Justification

For an End to End service, the traffic is transported from UE via a mobile network to the packet data network, e.g. Internet. Between the mobile network proper and the packet data network, there may be an N6-LAN “middle box” on the path, provided by a wide variety of vendors with a wide range of N6-LAN approaches and considered as out of 3GPP scope, to differentiate and monetize services between the mobile network and the packet data network. Network operators or third parties typically provide enhanced security and various value-added services in N6-LAN using unique capabilities through a combination of IP-based service functions, such as firewall functions, NAT, URL filter, Lawful inspection (LI), deep packet inspection (DPI), IP tunnel endpoints, Packet classifiers, application detection and control (ADC), TCP proxies, load balancers, transcoders, application policy control, protocol and video optimization, etc. 
In 3GPP release 13, there was a related study FS_FMSS in TR22.808. During the study, there were a number of use cases referring to the use of service function chaining beyond (S)Gi interface. However, during the normative phase, the only service requirements in TS22.101 were related to traffic steering on the (S)Gi interface with the assumption that (S)Gi-LAN is outside of 3GPP scope. The same assumption applies to N6-LAN in 5G context. 
By considering N6-LAN outside of the 3GPP scope, it is assumed that the service function chaining inside the N6-LAN is controlled by another system that is distinct from 5GS. However, this separation of individual service functions in N6-LAN from 5G architecture results in challenges in 5G network in many aspects. 
Firstly, lacking consolidated network resource management of service function chaining between 5G network and N6-LAN would cause potential interoperability issues even within the mobile network of the same network operator and result in uncoordinated and inefficient service function path settings for routing the E2E service with desired service functions. Secondly, losing control over the service functions in N6-LAN provided by operators and third parties, which are chained and contribute to delay in every hop, results in difficulties to achieve the latency requirement for some services targeting at ultra-reliable low-latency, e.g. interactive AR/VR gaming, remote control of UAV, Audio-Visual Service Production, industrial automation, critical medical applications, self-driving vehicles, etc. Thirdly, from users’ perspective, the service experiences may be compromised when considering service continuity, e.g. in roaming scenarios among HPLMN and VPLMNs, or among PLMN and NPN networks. Fourthly, demands for supporting versatile vertical services are increasing in 5G, which bring challenges in support of service functions in N6-LAN in different networks and services deployment scenarios and in fulfilling required KPIs for the services. Last but not the least, there are some advanced features in 5G network, e.g. network slicing, network function virtualization, non-public network, and edge computing, etc., not considered in the FMSS/eFMSS. 
In this study, we are proposing to take another look at service function chaining use cases in 5GS context and consider potential service requirements for tighter control of service function chaining in the 5GS. 
In recent years, there has been some standardization work aiming at enhancing the support of service function chaining in mobile networks. For example, ITU-T Y.2242 considers the cases when relevant network functions are virtualized and provides Recommendations to support service function chaining in mobile networks. Also, IETF RFC 7665 and IETF RFC 8300 introduce service function chaining architecture with a chain orchestrator and provide methods of coordinating service function chaining in mobile networks. The management of service function chaining functionalities in N6-LAN will then become part of the unified 3GPP management plane. The service deployment and configuration could be greatly simplified with improved scaling. As such, it is foreseen as a promising enhancement to tackle the aforementioned challenges in 5G system.
It is proposed to study the use cases and requirements to enable service support for the service function chaining in 5G system, a.k.a. service function chaining service, in which the examples of service function include but are not limited to the following: Network address translation (NAT), IP tunnel endpoints, Packet classifiers, deep packet inspection (DPI), TCP proxies, load balancers, Firewall functions, Transcoders, video optimizer, etc.

Here below are several examples where service function chaining controlled from the 5G system could be applied:

-
for services required Edge computing, e.g. edge rendering gaming, 5G system can provision a real E2E solution including optimization of the network resources for the service function chaining to route the prioritized traffic for edge computing.
-
in Audio-Video production use case in an NPN setting, different broadcasters may need different service functions for their on-site devices, e.g. cameras and mics. Currently, each broadcaster needs to manually configure its N6-LAN or provide required configuration of service function chaining in N6-LAN to NPN network provider as part of service agreement. With service function chaining service enabled in NPN, the NPN network provider can expose service function chaining service to third parties for configuring its required service functions and service function paths, e.g. video optimization, URL filtering, and specific security services (firewall and DDoS) and enforcing traffic steering policies with service function paths. 
-
in a V2X use case of automated driving in multi-PLMN environments, as stated in TR22.886 clause 5.27.6, when a vehicle moves across different roaming networks, it is beneficial that the same service functions, e.g. TCP proxies, transcoders, firewall, etc., are provided, configured, and managed by the mobile networks in order to ensure the provisioning of required KPIs and security functions with the consistent carrier grade performance in 5G system. 
The existing requirements in 3GPP TS22.101 do not cover requirements for the use cases that can tackle the challenges described above, so a gap analysis and potential enhancements are worth investigating to take into consideration abovementioned challenges. 
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Objective

The aim of this work is to study use cases and potential new service requirements in support of service function chaining for value-added services in 5G system, including: 
Use cases and requirements to enable service function chaining service in 5G system provided by network operators to third parties related to:
-
Support of on-demand service function chaining for value-added services with the following aspects:
-
provide definition of supported service functions and service function paths; 

-
create, configure and control service functions and service function paths in 5GS per application or per user;
-
provide consolidated management and control of service function changing in 5GS;

-
handle service functions chaining in 5GS for service functions of value-added services, e.g. provided by 5GS only or both of 5GS and 3rd parties.  

-
Support of the coexistence of service function chaining aware traffic and service function chaining unaware traffic.
-
Support of continuing same service function chaining service as UE moves between networks with local breakout, e.g. PLMN and NPN.


Gap analysis between the identified requirements and existing 5GS requirements or functionalities.
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Expected Output and Time scale

	New specifications {One line per specification. Create/delete lines as needed}

	Type 
	TS/TR number
	Title
	For info 
at TSG# 
	For approval at TSG#
	Rapporteur

	"Internal TR"
	22.XXX
	Study on Service Function Chaining Service in 5G System 
	TSG SA#89

Dec. 2020
	TSG SA#90

Mar. 2021
	


	Impacted existing TS/TR {One line per specification. Create/delete lines as needed}

	TS/TR No.
	Description of change 
	Target completion plenary#
	Remarks

	22.261
	Define service requirements of service function chaining in 5G system
	TSG SA#90 (Mar. 2021)
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