Page 1



SA WG2 Meeting #130
S2-1900751
January 21 - 25, 2019, Kochi, India


 revision of S2-1900078 
	CR-Form-v11.2

	CHANGE REQUEST

	

	
	23.501
	CR
	0740
	rev
	1
	Current version:
	15.4.0
	

	

	For HELP on using this form: comprehensive instructions can be found at 
http://www.3gpp.org/Change-Requests.

	


	Proposed change affects:
	UICC apps
	
	ME
	X
	Radio Access Network
	
	Core Network
	X


	

	Title:

	Support of Steering Functions for ATSSS

	
	

	Source to WG:
	Motorola Mobility, Lenovo, Apple

	Source to TSG:
	SA2

	
	

	Work item code:
	ATSSS
	
	Date:
	2019-01-08

	
	
	
	
	

	Category:
	B
	
	Release:
	Rel-16

	
	Use one of the following categories:
F  (correction)
A  (mirror corresponding to a change in an earlier release)
B  (addition of feature), 
C  (functional modification of feature)
D  (editorial modification)

Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
	Use one of the following releases:
Rel-8
(Release 8)
Rel-9
(Release 9)
Rel-10
(Release 10)
Rel-11
(Release 11)
Rel-12
(Release 12)
Rel-13
(Release 13)
Rel-14
(Release 14)
Rel-15
(Release 15)
Rel-16
(Release 16)

	
	

	Reason for change:
	It is necessary to specify the Steering Functions that can be used for access traffic steering, switching and splitting of packet flows. 

	
	

	Summary of change:
	It completes the clause 5.x. 6 "Support of Steering Functions" that is introduced in document S2-1900063.

	
	

	Consequences if not approved:
	Insufficient support for ATSSS.

	
	

	Clauses affected:
	2, 5.x.6 (new clause in 5.x introduced in CR 735 / S2-1900063)

	
	

	
	Y
	N
	
	

	Other specs
	
	X
	 Other core specifications

	TS/TR ... CR ...

	affected:
	
	X
	 Test specifications
	TS/TR ... CR ... 

	(show related CRs)
	
	X
	 O&M Specifications
	TS/TR ... CR ... 

	
	

	Other comments:
	


* * * Start of Changes * * * 

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".

[2]
3GPP TS 22.261: "Service requirements for next generation new services and markets; Stage 1".

[3]
3GPP TS 23.502: "Procedures for the 5G System; Stage 2".

[4]
3GPP TS 23.203: "Policies and Charging control architecture; Stage 2".

[5]
3GPP TS 23.040: "Technical realization of the Short Message Service (SMS); Stage 2".

[6]
3GPP TS 24.011: "Point-to-Point (PP) Short Message Service (SMS) support on mobile radio interface: Stage 3".

[7]
IETF RFC 7157: "IPv6 Multihoming without Network Address Translation".

[8]
IETF RFC 4191: "Default Router Preferences and More-Specific Routes".

[9]
IETF RFC 2131: "Dynamic Host Configuration Protocol".

[10]
IETF RFC 4862: "IPv6 Stateless Address Autoconfiguration".

[11]
ITU‑T Recommendation I.130: "Method for the characterization of telecommunication services supported by an ISDN and network capabilities of an ISDN".

[12]
ITU‑T Recommendation Q.65: "The unified functional methodology for the characterization of services and network capabilities".

[13]
3GPP TS 24.301: "Non-Access-Stratum (NAS) protocol for Evolved Packet System (EPS): Stage 3".

[14]
IETF RFC 3736: "Stateless DHCP Service for IPv6".

[15]
3GPP TS 23.228: "IP Multimedia Subsystem (IMS); Stage 2".

[16]
3GPP TS 22.173: "IMS Multimedia Telephony Service and supplementary services; Stage 1".

[17]
3GPP TS 23.122: "Non-Access-Stratum (NAS) functions related to Mobile Station in idle mode".

[18]
3GPP TS 23.167: "3rd Generation Partnership Project; Technical Specification Group Services and Systems Aspects; IP Multimedia Subsystem (IMS) emergency sessions".

[19]
3GPP TS 23.003: "Numbering, Addressing and Identification".

[20]
IETF RFC 7542: "The Network Access Identifier".

[21]
3GPP TS 23.002: "Network Architecture".

[22]
3GPP TS 23.335: "User Data Convergence (UDC); Technical realization and information flows; Stage 2".

[23]
3GPP TS 23.221: "Architectural requirements".

[24]
3GPP TS 22.153: "Multimedia priority service".

[25]
3GPP TS 22.011: "Service Accessibility".

[26]
3GPP TS 23.401: "General Packet Radio Service (GPRS) enhancements for Evolved Universal Terrestrial Radio Access Network (E-UTRAN) access".

[27]
3GPP TS 38.300: "NR; NR and NG-RAN Overall Description".

[28]
3GPP TS 38.331: "NR; Radio Resource Control (RRC); Protocol Specification".

[29]
3GPP TS 33.501: "Security architecture and procedures for 5G system".

[30]
3GPP TS 36.300: "Evolved Universal Terrestrial Radio Access (E-UTRA) and Evolved Universal Terrestrial Radio Access Network (E-UTRAN); Overall description; Stage 2".

[31]
3GPP TS 37.340: "Evolved Universal Terrestrial Radio Access (E-UTRA) and NR; Multi-connectivity; Stage 2".

[32]
3GPP TS 23.214: "Architecture enhancements for control and user plane separation of EPC nodes; Stage 2".

[33]
3GPP TS 22.101: "3rd Generation Partnership Project; Technical Specification Group Services and Systems Aspects; Service aspects; Service principles".

[34]
3GPP TS 38.413: "NG-RAN; NG Application Protocol (NGAP)".

[35]
3GPP TS 33.126: "Lawful Interception Requirements".

[36]
3GPP TS 23.682: "Architecture enhancements to facilitate communications with packet data networks and applications".

[37]
3GPP TS 22.280: "Mission Critical Services Common Requirements (MCCoRe); Stage 1".

[38]
3GPP TS 23.379: "Functional architecture and information flows to support Mission Critical Push To Talk (MCPTT); Stage 2".

[39]
3GPP TS 23.281: "Functional architecture and information flows to support Mission Critical Video (MCVideo); Stage 2".

[40]
3GPP TS 23.282: "Functional architecture and information flows to support Mission Critical Data (MCData); Stage 2".

[41]
3GPP TS 32.240: "Charging management; Charging architecture and principles".

[42]
3GPP TS 38.401: "NG-RAN Architecture description".

[43]
3GPP TS 23.402: "Architecture enhancements for non-3GPP accesses".

[44]
IETF RFC 4960: "Stream Control Transmission Protocol".

[45]
3GPP TS 23.503: "Policy and Charging Control Framework for the 5G System".

[46]
3GPP TS 23.041: "Public Warning System".

[47]
3GPP TS 24.501: "Non-Access-Stratum (NAS) protocol for 5G System (5GS); Stage 3".

[48]
3GPP TS 24.502: "Access to the 5G System (5GS) via non-3GPP access networks; Stage 3".

[49]
3GPP TS 29.500: "5G System; Technical Realization of Service Based Architecture; Stage 3".

[50]
3GPP TS 38.304: "NR; User Equipment (UE) procedures in idle mode".

[51]
3GPP TS 36.331: "Evolved Universal Terrestrial Radio Access (E-UTRA); Radio Resource Control (RRC); Protocol specification".

[52]
3GPP TS 36.304: "Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE) procedures in idle mode".

[53]
IETF RFC 1027: "Using ARP to Implement Transparent Subnet Gateways".

[54]
IETF RFC 4861: "Neighbor Discovery for IP version 6 (IPv6)".

[55]
3GPP TS 23.271: "Functional stage 2 description of Location Services (LCS)".

[56]
3GPP TS 23.060: "General Packet Radio Service (GPRS); Service description; Stage 2".

[57]
IETF RFC 4555: "IKEv2 Mobility and Multihoming Protocol (MOBIKE)".

[58]
3GPP TS 29.510: "5G System: Network function repository services; Stage 3".

[59]
3GPP TS 29.502: "5G System: Session Management Services: Stage 3".

[60]
IETF RFC 7296: "Internet Key Exchange Protocol Version 2 (IKEv2) ".

[61]
3GPP TS 23.380: "IMS Restoration Procedures".

[62]
3GPP TS 24.229: "IP multimedia call control protocol based on Session Initiation Protocol (SIP) and Session Description Protocol (SDP); Stage 3".

[63]
3GPP TS 23.292: "IP Multimedia Subsystem (IMS) centralized services; Stage 2".

[64]
3GPP TS 23.222: "Functional architecture and information flows to support Common API Framework for 3GPP Northbound APIs".

[65]
3GPP TS 29.244: "Interface between the Control Plane and the User Plane Nodes; Stage 3".

[66]
3GPP TS 32.421: "Telecommunication management; Subscriber and equipment trace; Trace concepts and requirements".
[67]
3GPP TS 32.290: "5G system; Services, operations and procedures of charging using Service Based Interface (SBI)".
[68]
3GPP TS 32.255: "5G Data connectivity domain charging; Stage 2".

[69]
TS 38.306: "NR; User Equipment -UE) radio access capabilities".

[70]
TS 36.306: "Evolved Universal Terrestrial Radio Access -E-UTRA); User Equipment -UE) radio access capabilities".

[71]
3GPP TS 29.274: "5G System; Access and Mobility Management Services; Stage 3".

[72]
3GPP TS 23.285: "Architecture enhancements for V2X services".
[x1]
draft-ietf-mptcp-rfc6824bis-12: "TCP Extensions for Multipath Operation with Multiple Addresses".

Editor's note:
The above document cannot be formally referenced until it is published as an RFC.

[x2]
draft-ietf-tcpm-converters-04: "0-RTT TCP Convert Protocol".

Editor's note:
The above document cannot be formally referenced until it is published as an RFC.
* * * Next Changes * * * 

5.x.6
Support of Steering Functions
5.x.6.1
General

The functionality in an ATSSS-capable UE that can steer, switch and split the MA-PDU Session traffic across 3GPP access and non-3GPP access, is called a "steering function". An ATSSS-capable UE may support one or more of the following types of steering functions:
-
High-layer steering functions, which operate above the IP layer
-
In this release of the specification, only one high-layer steering function is specified, which applies the MPTCP protocol [x1], and is called the "MPTCP function" (see clause 5.x.6.2.1). This steering function can be applied to steer, switch and split the TCP traffic of applications allowed to use MPTCP. The MPTCP function in the UE may communicate with an associated MPTCP Proxy function in the UPF, by using the MPTCP protocol over the 3GPP and/or the non-3GPP user plane.
-
Low-layer steering functions, which operate below the IP layer 
-
One type of low-layer steering function defined in the present document is called the "ATSSS Low-Layer function", or ATSSS-LL function (see clause 5.x.6.3.1). This steering function can be applied to steer, switch and split all types of traffic, including TCP traffic, UDP traffic, Ethernet traffic, etc. A similar function shall also be supported in the UPF, however, a separate ATSSS-LL function in the UPF is not defined. 
The above steering functions are schematically illustrated in the Figure 5.x.6-1, which shows an example model for an ATSSS-capable UE supporting an MPTCP function and an ATSSS-LL function. The MPTCP flows in this figure represent the traffic of the applications for which MPTCP can be applied. The three different IP addresses illustrated in the UE are discussed in clause 5.x.6.2.1. The "Low-Layer" in this figure contains functionality that operates below the IP layer (e.g. different network interfaces in the UE), while the "High-Layer" contains functionality that operates above the IP layer.
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Figure 5.x.6-1: Steering functions in an example UE model
Within the same MA-PDU Session in the UE, it is possible to steer the MPTCP flows by using the MPTCP function and, simultaneously, to steer all other flows by using the ATSSS-LL function. For the same packet flow, only one steering function shall be used. 
All steering functions in the UE shall take ATSSS decisions (i.e. decide how to steer, switch and split the traffic) by using the same set of ATSSS rules. Similarly, all ATSSS decisions in the UPF shall be taken by applying the same set of N4 rules, which support ATSSS. The ATSSS rules and the N4 rules supporting ATSSS are provisioned in the UE and in the UPF respectively, when the MA-PDU Session is established. The details of these rules are specified in TS 23.503 [45].
If the UE supports both the MPTCP function and the ATSSS-LL function, it shall use the provisioned ATSSS rules (see TS 23.503 [45]) to decide, which function to apply for taking ATSSS decisions for a specific packet flow. 
5.x.6.2
High-Layer Steering Functions

5.x.6.2.1
MPTCP Function
As mentioned in the previous clause, the MPTCP function in the UE applies the MPTCP protocol [x1] and the provisioned ATSSS rules for performing access traffic steering, switching and splitting. The MPTCP function in the UE may communicate with the MPTCP Proxy function in the UPF using the user plane of the 3GPP access, or the non-3GPP access, or both.
The MPTCP function is enabled in the UE when the UE requests a MA-PDU Session and it provides an "MPTCP capability" in the MA-PDU Session Establishment Request message. 
If the network agrees to enable an MPTCP function for the MA-PDU Session then:

i)
An associated MPTCP Proxy function is enabled in the UPF for the MA-PDU Session.

ii)
The network allocates to UE one IP address/prefix for the MA-PDU Session and two additional IP addresses/prefixes, called "link-specific multipath" addresses; one associated with 3GPP access and another associated with the non-3GPP access. These two IP addresses are used only by the MPTCP function in the UE. Each "link-specific multipath" address assigned to UE may not be routable via N6. The MPTCP function in the UE shall use the "link-specific multipath" addresses to establish subflows over non-3GPP access and over 3GPP access. In the Figure 5.x.6-1 above, the IP@3 corresponds to the IP address of the MA-PDU Session and the IP@1 and IP@2 correspond to the "link-specific multipath" IP addresses.
ii)
The network shall send MPTCP proxy information to UE, i.e. the IP address(es), a port number and the type of the MPTCP proxy. The following types of MPTCP proxy shall be supported:

-
Transport Converter, as defined in draft-ietf-tcpm-converters-04 [x2]. The UE shall support the client extensions specified in draft-ietf-tcpm-converters-04 [x2].
Editor’s note: Whether it is needed to support additional types of MPTCP proxies is FFS.
iii)
The network may indicate to UE the list of applications for which MPTCP should be applied. This is achieved by using the Steering Function component of an ATSSS rule (see TS 23.503 [45]), which indicates to UE whether MPTCP should be applied for one or more applications.
5.x.6.3
Low-Layer Steering Functions

5.x.6.3.1
ATSSS-LL Function

The ATSSS-LL function in the UE does not apply a specific protocol. It is an IP switching function, which decides how to steer, switch and split the uplink traffic across 3GPP and non-3GPP accesses, based on the provisioned ATSSS rules and local conditions (e.g. signal loss conditions). The ATSSS-LL function in the UE may be applied to steer, switch and split all types of traffic, including TCP traffic, UDP traffic, Ethernet traffic, etc. 
The ATSSS-LL function is enabled in the UE when the UE requests a MA-PDU Session and it provides an "ATSSS-LL capability" in the MA-PDU Session Establishment Request message. 
The UPF shall also support the functionality defined for the ATSSS-LL function. However, a separate "ATSSS-LL function" in the UPF is not defined. The ATSSS-LL functionality in the UPF is enabled for a MA-PDU Session when the UE provides an "ATSSS-LL capability" in the MA-PDU Session Establishment Request message.
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