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Abstract of the contribution: This contribution proposes introduction of definitions for UE with PDU session on different accesses simultaneously and for the same PDU session on multi-accesses. Furthermore it proposed a clarification on the interim agreement for considering multi-Access PDU session in phase 2.
1
Discussion

Current TR includes 2 solutions for the support of UE simultaneously connected to 3GPP and N3GPP and also an interim agreement. The contribution proposes revision of interim agreement.
1.1 MAPCOM and (NB)IFOM

The current wording in the interim agreement is not fully clear and leave open to different interpretations. In TS 23.402 we have the following definition for MAPCON and (NB)IFOM

MAPCON capable UE: A UE that is capable of routing different simultaneously active PDN connections through different access networks.

IFOM capable UE: A UE that is capable of routing different IP flows to the same PDN connection through different access networks (see TS 23.261 [55]).

While the current wording in interim agreement is
1. The NextGen system should support multiple PDU sessions via multiple accesses to the same data network or different data networks in the following case 

-
One access network is NG RAN and another access network is non-3GPP access

2. The NextGen system should support PDU sessions whose traffic is simultaneously carried over multiple access where one access is a 3GPP access and the other is a non-3GPP access 
The first bullet may be understood as MAPCON, while the second bullet may be understood for IFOM. The scenario of UE connected to different DN simultaneously via 3GPP and N3GP access network shown in Figure 1, where some PDU Session are on 3GPP and other on N3GPP, but none of them are on both accesses corresponds to 4G MAPCON, which is currently called in TR 23.799 “Multiple PDU Sessions on Multiple Accesses” with proposed abbreviation MUPMA.

The figure 2 shows the scenario of UE which has the same PDU Session to the same DN simultaneously for on both accesses, corresponding to 4G IFOM, which is called in TR 23.799 “Multi-Access PDU Session” with proposed abbreviation MAPS .
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Figure 1: MUPMA - Multiple PDU sessions via different accesses to the different data networks
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Figure 2: MAPS - Multi-access PDU session to the same network

In EPC the scenario shown in figure 3, a UE is connected for the same PDU session to the same data network via 2 UP-GWs via 2 accesses. This scenario is not allowed in EPC, since the same PDN GW shall be selected. In this scenario the IP flow for the same PDU session can be moved between the access and GW, but the same IP address is kept, so it is equivalent to IFOM. Hence it is proposed to consider in NG as a Multi-Access PDU Session scenario.
Please note that this architecture could also be used to depict the scenario where 2 PDU sessions are established via 2 access which connect to the same DN1. It is proposed to consider this scenario as a Multiple PDU Session on Multiple Accesses  (MUPMA) scenario. 
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Figure 3: Multi-access PDU session(s) via different accesses to the same network

It should be also noted that:

· the “PDN Connection” term has been superseded by “PDU Session”

· The IFOM was a term indentifying the capability of moving an IP flow between access, which is not directly identify how the PDU session is supported.  

Proposal #1: Based on the above considerations, it is proposed to adopt the following definitions in NGCN 
Multiple PDU Session on Multiple Accesses  (MUPMA): In this TR Multiple PDU Session on Multiple Accesses is the capability of UE and Network of routing different active PDU Session to different DN simultaneously through NG RAN and Non-3GPP access networks. The single PDU session is routed over only 1 single access network.
Multi-Access PDU Session (MAPS): In this TR Multi-Access PDU Session is capability of routing the same PDU session the same Data Network thought either a NG RAN or a non-3GPP access or both. The DN may be connected to the same UP GW or to different UP GWs.
Please note the following correspondance:

· 4G MAPCON ( NG MUPMA. 
· 4G IFOM ( NG MAPS

1.2 Postpone Multi-Access PDU session to phase 2

The plan for phase 1 foreseen to conclude the TR in next Dec 2016 meeting and to complete the normative phase in 2017. The support of multi-access PDU Session (MAPS/IFOM) required that that we define the procedure for adding a second access, for removing and access when both are connected, to define the criteria for steering the traffic between the accesses, to consider possible improvement on QoS, on policy, handover procedure, discuss whether to have UE-initiated or Network-Initiated or both, etc. So in order to study and to define the solution for MAPS/IFOM there is a strong the need for consolidated solution for the 3GPP leg and for the access from N3GPP leg as well as. In other words the multi-access solution can be build on top of single 3GPP and N3GPP foundation. In addition current solution 8.20 and 8.24 are too vague to make any consideration or analysis related to multi-access PDU session. Hence for such reasons it is proposed to postpone the Multi-Access PDU session to phase 2 study. 

Proposal #2 :it is proposed to postpone the study of Multi-Access PDU session to phase 2. 
1.4 Revision of solution 4.20

The following revisions are proposed:

· Introduction of references to proposed definition removing not needed text

· Add note that procedure for Multi-Access PDU session is FFS
Please note that several other alignments of the procedure to interim agreements taken for other KI may be required, such as to KI#8 for N3GPP, or attach request in KI#4, which are not taken into account for proposing revisions in this contribution and they are not addressed in any Editor’s note.

1.5 Revision of solution 4.24

The following revisions are proposed:

· Introduction of references to proposed definition removing not needed text

· Add note that procedure for Multi-Access PDU session is FFS

Please note that several other alignments of the procedure to interim agreements taken for other KI may be required, such as to KI#8 for N3GPP, or attach request in KI#4, which are not taken into account for proposing revisions in this contribution and they are not addressed in any Editor’s note.

2
Proposal
This contribution proposes to add a new solution to transport NG1 signalling message in the TR 23.799.
* * * Start of change * * * *
3
Definitions and abbreviations

3.1
Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1].

Access Traffic Steering: The procedure that selects the "best" access network for a new data flow and transfers the traffic of this data flow over the selected "best" access network. The selection of the "best" access network is typically based on criteria such as the network load, the measured radio signal quality, the application associated with the data flow, etc. Access traffic steering is applicable between 3GPP and non-3GPP accesses.

Access Traffic Switching: The procedure that moves all traffic of an ongoing data flow from one access network to another access network in a way that maintains the continuity of the data flow. Access traffic switching is applicable between 3GPP and non-3GPP accesses.

Access Traffic Splitting: The procedure that splits the traffic of a data flow across multiple access networks. When traffic splitting is applied to a data flow, some traffic of the data flow is transferred via one access and some other traffic of the same data flow is transferred via another access. Access traffic splitting is applicable between 3GPP and non-3GPP accesses.
Evolved E-UTRA: RAT that refers to an evolution of the E-UTRA radio interface for operation in the NextGen system.
Multi-Access PDU Session (MAPS): In this TR Multi-Access PDU Session is capability of routing single PDU session to the same Data Network simultaneously through both NG RAN and non-3GPP access. This does not exclude that in a certain point in time the PDU session is routed over a single access, for example when one access is not available or at session establishment, etc. 
Multiple PDU Sessions on Multiple Accesses  (MUPMA): In this TR Multiple PDU Sessions on Multiple Accesses is the capability of UE and Network of routing different PDU Sessions simultaneously through NG RAN and Non-3GPP access networks. Each PDU session is always routed over only 1 single access network.
Network Capability: Is a network provided and 3GPP specified feature that typically is not used as a separate or standalone "end user service", but rather as a component that may be combined into a telecommunication service that is offered to an "end user".
NOTE 2:
For example, the location service is typically not used by an "end user" to simply query the location of another UE. As a feature or network capability it might be used e.g. by a tracking application, which is then offering as the "end user service". Network capabilities may be used network internally and/or can be exposed to external users, which are also denoted a 3rd parties.

Network Function: In this TR, Network function is a 3GPP adopted or 3GPP defined processing function in a network, which has defined functional behaviour and 3GPP defined interfaces.
NOTE 3:
A network function can be implemented either as a network element on a dedicated hardware, or as a software instance running on a dedicated hardware, or as a virtualised function instantiated on an appropriate platform, e.g. on a cloud infrastructure.
Network Slice Template (NST):  is a logical representation of the Network Function(s) and corresponding resource requirements necessary to provide the required telecommunication services and network capabilities.
Network Slice Instance (NSI): is an instance created from a Network Slice Template (NST).
Network Slice: is a concept describing a system behaviour which is implemented via Network Slice Instance(s). 
NextGen: Next generation used in the context of the present document.

NextGen Core Network: A core network specified in the present document that connects to a NextGen access network.

NextGen RAN (NG RAN): In the context of this document, it refers to a radio access network that supports one or more of the following options:

2) Standalone New Radio, 

4) Standalone New Radio is the anchor with Evolved E-UTRA extensions, 

5) Evolved E-UTRA,

7) Evolved E-UTRA is the anchor with New Radio extensions. 

with the common characteristics that the RAN interfaces with the next generation core.

NOTE 6: NG RAN Options 2, 4, 5 and 7 are documented in the Annex J of this TR. 

NextGen Access Network (NG AN): It refers to a NextGen RAN or a Non-3GPP access network and interfaces with the next generation core.
NextGen System (NG System): It refers to NextGen system including  NextGen Access Network (NG AN)and NextGen Core.
NextGen UE: A UE connecting to a NextGen system.
Non Geostationary Satellites: ( LEO and MEO) circle around the Earth with a period that varies between 1.5 hour and 10 hours. A constellation of NGSO satellite associated with handover mechanisms are  necessary to ensure to service continuity.

PDU Connectivity Service: A service that provides exchange of PDUs between a UE and a data network .

PDU Session: Association between the UE and a data network that provides a PDU connectivity service. The type of the association includes IP type, Ethernet type and non-IP type.
PDU Session of IP Type: Association between the UE and an IP data network.
Service Continuity: The uninterrupted user experience of a service, including the cases where the IP address and/or anchoring point changes.
Session Continuity: The continuity of a PDU session. For PDU session of IP type "session continuity" implies that the IP address is preserved for the lifetime of the PDU session.
Satellite: a platform integrating a transparent repeater or a telecommunication transmitter, placed into Low-Earth Orbit (LEO) typically at an altitude between 500 km to 2000 km, Medium-Earth Orbit (MEO) typically at an altitude between 8000 to 20000 km, or Geostationary-satellite Earth Orbit (GEO) at circa 35 786 km altitude. 
UE Reachability Management: UE Reachability Management: It relates to reachability detection and tracking of UEs in idle mode state.
3.2
Abbreviations
For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1].
AF
Application Function 

AS
Application Server
AS
Access Stratum

CIoT
Cellular Internet of Things

CP
Control Plane 

CriC
Critical Communications

DRX
Discontinuous Reception

eMBB
Evolved Mobile Broadband

eMBMS
Evolved Multicast/Broadcast Service

FQDN
Fully Qualified Domain Name 
GEO
Geostationary satellite Earth Orbit
IoT
Internet of Things
LEO
Low Earth Orbit
MAPS
Multi-Access PDU Session
MUPMA
Multiple PDU Session on Multiple Accesses
MBB
Mobile Broadband
MEO:
Medium Earth Orbit
mIoT
Massive IoT

MTC
Machine Type Communication 

NF
Network Function

NG
NextGen

NGC
NextGen Core

NGS
NextGen System
NGSO
Non Geostationary Satellite Orbit
NG AN
NextGen Access Network
NG CN
NextGen Core Network

NG RAN
NextGen RAN

NG System
NextGen System

NG UE
NextGen User Equipment

NR
New Radio

NSA NR
Non-Standalone New Radio
NST
Network Slice Template

NSI
Network Slice Instance
PCC
Policy and Charging Control 

PCRF
Policy and Charging Rules Function 

PGW
Packet Gateway 

QoE
Quality of Experience

SA NR
Standalone New Radio

SDN
Software Defined Network 

SDS
Small Data Service 

SGW
Serving Gateway

UP
User Plane
* * * 2nd change * * * *
6.4.20
Solution 4.20: Session Management on the PDU session(s) via different accesses

This solution applies to key issue 4 on session management. Specifically, the solution addresses the following work tasks:
-
SM_WT_#5: PDU session(s) via different accesses

6.4.20.1
Architecture description

This clause describes a session management architecture focusing on the following three cases:

-
MUPMA - Multiple PDU sessions via different accesses (e.g. 1 PDU session on 3GPP and 1 PDU session on N3GPP) to the different data networks

-
MUPMA-Multiple PDU sessions via different accesses (e.g. 1 PDU session on 3GPP and 1 PDU session on N3GPP) to the same data network

-
MAPS - A PDU session via different accesses to the same data network (a.k.a. multi-access PDU session)
The proposed solution assumes the following session management model principles:

-
A UE can have multiple PDU sessions via simultaneous multiple accesses to the different data networks or same data networks (as showed in the figure 6.4.20.1-1 and figure 6.4.20.1-2)

-
A UE can have multiple PDU sessions via NG RAN and non-3GPP access network

-
The establishment and release for the PDU Session via NG RAN (NR or Evolved E-UTRA) is performed using NG1 signalling.

-
The establishment and release for the PDU Session via non-3GPP access may be performed using NG1 signalling.

-
The SM context of NextGen core network should keep the access network types used for the PDU sessions.

-
A UE can have a PDU session via different accesses to the same data network (a.k.a. multi-access PDU session) (as showed in the figure 6.4.20.1-3)




-
The SM context of NextGen core network should keep the access network types for a multi-access PDU session.

-
There is one common MM CP function to manage multiple sessions via different accesses with individual NG1 connections as depicted in the following high level architecture. The ways to route over multiple accesses to the same CP function are 
1)
Option 1: The information identifying the serving CP function is sent to the UE, and UE uses it when attaching via additional access. The access network directs the UE to the same CP function. 

2)
Option 2: The information identifying the serving CP function is stored to the CP management function (e.g. HSS). The CP function may be re-allocated when attaching via additional access.
NOTE: The MM is in common both when NG RAN and N3GPP belongs to same slice based on agreement for Common NF to multiple slice,or when they belongs to different slices.
-
The SM message from a UE via NG1 is terminated to the serving MM CP function which is decided by MM attach procedure first. The MM CP function forwards the session setup request to the proper SM CP function (e,g. decided based on the requested DN Name).
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Figure 6.4.20.1-1: Multiple PDU sessions via different accesses to the different data networks (MUPMA)
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Figure 6.4.20.1-2: Multiple PDU sessions via different accesses to the same network (MUPMA)
Editor's note:
In case session bitrate limitation across all PDU sessions to the same data network is required (to be determined by the QoS key issue), then for UE with multiple PDU sessions towards the same DN there is the need of a Core Network User plane "convergence point" to support across session bitrate enforcement and charging. Across-session bitrate enforcement has to be run in a unique entity that handles all the DL traffic from the same DN. DL traffic Charging is to be performed  after potential packet discard by across-session bitrate enforcement. 
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Figure 6.4.20.1-3: Multi-access PDU session to the same network (MAPS)
6.4.20.2
Function description 
The multiple PDU session establishment procedure via multiple accesses (MUPMA) when UE attaches first to NG RAN are depicted in Figure 6.4.20.2-1 (for non-roaming case).
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Figure 6.4.20.2-1: Multple PDU session on Multiple Accesses (MUPMA) setup procedure for UE attaching first to NG RAN.
NOTE:
For the simplification, some network functions like the policy function are not showed in the procedure.

Editor's note:
Further details regarding UE IP address/prefix assignment is FFS. 

Editor's note:
The procedure for Multi-PDU Access (MAPS) is FFS 

1.
A UE initiates an attach request via NG RAN. The details depends on the solutions related to MM. 
2.
Before sending attach accept to the UE, the CP function may register the serving CP function to the CP management function (e.g. HSS or User Data). 

3.
The CP function sends attach accept to the UE via NG RAN. The information identifying the current serving CP function may be included in attach accept message. 

4.
A UE initiates a session setup request via NG RAN. The CP function terminating NG1 is the serving CP function decided by MM attach procedure (e.g. MM-1 in the figure 6.4.20.2-1). The MM CP function forwards the session setup request to the proper the SM CP function (e,g, decided based on the requested DN Name).

5.
The SM CP function selects the proper user plane function and triggers the establishment of user-plane. 

6.
The establishment of user-plane is completed.
7.
The UE initiates an attach request via Non-3GPP access network. In case, the indication on additional attach may be included in the attach request message. If the UE gets the information identifying the serving CP function in the step 3, the UE sends it to the non-3GPP access using Non-3GPP access specific mechanisms together with attach request. Non-3GPP access network determines this information, then directs the UE to the same CP function. Further details depends on the solutions related to MM. 

8.
The CP function terminating NG1 may be confirmed. 
9.
The UE initiates an attach request via Non-3GPP access network. The indication on additional attach may be included in the attach request message.
10.
If the CP function receives the attach request without the current serving CP related information from the UE, the CP function may perform the query about it to the CP management function. This query may be done together during the authentication procedure.
11.
If needed, the CP re-allocation procedure is performed.
12.
 The CP function terminating NG1 may be confirmed. 
13.
A UE initiates a session setup request via Non-3GPP access network. The CP function terminating NG1 is the serving CP function decided by MM attach procedure (e.g. MM-1 in the figure 6.4.20.2-1). The MM CP function forwards the session setup request to the proper the proper SM CP function (e,g, decided based on the requested DN Name). It may be different to SM CP function decided in step 4.

14.
The SM CP function selects the proper user plane function and triggers the establishment of user-plane. 

15.
The establishment of user-plane is completed.
6.4.20.3
Solution evaluation 
Editor's note:
This clause will contain evaluation on the system impacts, e.g., UE, access network and non-access network.

* * * 3rd change * * * *
6.4.24
Solution 4.24: Session Management with individual CP function per access network
This solution applies to key issue 4 on session management. Specifically, the solution addresses the following work tasks:
-
SM_WT_#5: PDU session(s) via different accesses

6.4.24.1
Architecture description

This clause describes a session management architecture focusing on the following cases:

-
MUPMA - Multiple PDU sessions via different accesses (e.g. 1 PDU session on 3GPP and 1 PDU session on N3GPP) to the different data networks 

-
MUPMA - Multiple PDU sessions via different accesses (e.g. 1 PDU session on 3GPP and 1 PDU session on N3GPP) to the same data network

The proposed solution assumes the following session management model principles:

- 
A UE can have multiple PDU sessions via simultaneous multiple accesses to the different data networks or same data networks (as showed in the figure 6.4.24.1-1 and figure 6.4.24.1-2) 

-
A UE can have multiple PDU sessions via NG RAN and non-3GPP access network

-
The establishment and release for the PDU Session via NG RAN (NR or Evolved E-UTRA) is performed using NG1 signalling.

- 
The establishment and release for the PDU Session via non-3GPP access may be performed using NG1 signalling.

-
The SM context of NextGen core network should keep the access network types for multiple PDU sessions.
-
Individual MM CP function is operated per access networks, then the CP function terminating NG1 is different respectively.
-
The SM message from a UE via NG1 is terminated to the serving MM CP function which is decided by MM attach procedure first. The MM CP function forwards the session setup request to the proper SM CP function (e,g. decided based on the requested DN Name)
-
The details about MM aspects with individual CP function depends on the solutions related to MM.
Editor's note:
The details on two MM CP functions when 3GPP access network and Non-3GPP access network belong to the same slice are FFS. It depends on the solutions related to Network Slicing.

-
When a PDU session is transferred from one access network to another access network, SM CP function is reallocated or not reallocated (e.g. based on the desired Data Network) while MM CP function is reallocated.
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Figure 6.4.24.1-1: Multiple PDU sessions via different accesses to the different data networks (MUPMA)
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Figure 6.4.24.1-2: Multiple PDU sessions via different accesses to the same network (MUPMA)
Editor's note:
In case session bitrate limitation across all PDU sessions to the same data network is required (to be determined by the QoS key issue), then for UE with multiple PDU sessions towards the same DN there is the need of a Core Network User plane “convergence point” to support across session bitrate enforcement and charging. Across-session bitrate enforcement has to be run in a unique entity that handles all the DL traffic from the same DN. DL traffic Charging is to be performed  after potential packet discard by across-session bitrate enforcement. 

6.4.24.2
Function description 
The multiple PDU session establishment procedure via multiple accesses (MUPMA) when UE attaches first to NG RAN are depicted in Figure 6.4.24.2-1 (for non-roaming case).
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Figure 6.4.24.2-1: Multiple PDU session on Mutiple Accesses (MUPMA) setup procedure for UE attaching first to NG RAN.
NOTE:
For the simplification, some network functions like the policy function are not showed in the procedure.

Editor's note:
Further details regarding UE IP address/prefix assignment is FFS. 
1.
A UE initiates an attach request via NG RAN. The details depends on the solutions related to MM.
2.
The CP function sends attach accept to the UE via NG RAN.
3.
A UE initiates a session setup request via NG RAN. The MM CP function forwards the session setup request to the proper SM CP function (e,g, decided based on the DN Name).
4.
The SM CP function selects the proper user plane function and triggers the establishment of user-plane.
5.
The establishment of user-plane is completed.

6.
The UE initiates a attach request via Non-3GPP access network. The details depends on the solutions related to MM.
7.
The CP function sends attach accept to the UE via Non-3GPP access network.
8.
A UE initiates a session setup request via Non-3GPP access network. The MM CP function forwards the session setup request to the proper SM CP function (e,g, decided based on the DN Name). It may be different to SM CP function decided in step 3.

6.4.24.3
Solution evaluation 
Editor's note:
This clause will contain evaluation on the system impacts, e.g., UE, access network and non-access network.
* * * 4th change * * * *
8.5
Interim Agreements on Key Issue #4 Session Management

Interim agreements for Key issue #4 Session Management are as follows:

1.
The NextGen system should support Multiple PDU Session on Multiple Accesses (MUPMA) 

2.
The NextGen system should support Multi-access PDU session (MAPS) 
 The support of  Multi-access PDU session (MAPS) will be handled in Phase 2.
3.
The User Plane format in NextGen on NG3 shall at least support per PDU Session tunnelling, as described in clause 6.4.10.

Editor's note:
User Plane format within the CN is FFS. 

Editor's note:
The granularity of the tunnelling for non-3GPP accesses is FFS.
Editor's note:
Whether an additional tunnelling granularity variant will be supported for stationary UEs is FFS.
* * * End of the changes * * * *
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