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1
Proposal
It is proposed to agree this proposal for inclusion in TR 23.799.
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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-UTRAN: In the context of this document Evolved E-UTRAN is E-UTRAN upgraded to interface with the next generation core. Evolved E-UTRAN includes Evolved E-UTRA.
Evolved E-UTRA: RAT that refers to an evolution of the E-UTRA radio interface for operation in the NextGen System.
Logical resource: A partition of one or a group of resources. 
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 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: Is a processing function in a network, which has defined functional behaviour and 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: Is composed of all the network functions that are required to provide the required telecommunication services and network capabilities, and the resources to run these network functions.
NOTE 4:
In this document a Network Slice is equivalent to a network slice instance.

Editor's note:
It is for the RAN WG to determine how the network slicing applies to RAN. It is FFS whether some aspects of level of isolation/separation should be part of the  Network Slice definition.

NOTE 5:
The PLMN may consist of one or more network slices. The special case of just one Network Slice is equivalent to an operator's single, common, general-purpose network, which serves all UEs and provides all telecommunication services and network capabilities that the operator wants to offer.
NextGen RAN (NG RAN): In the context of this document, it refers to a radio access network (RAN) that includes one of the following options: 
· New Radio (option 2 of [x]),

· New Radio assisted by Evolved EUTRAN (option 4 of [x]),

· Evolved EUTRAN (option 5 of [x]),
· Evolved EUTRAN assisted by New Radio (option 7 of [x]),
with the common characteristics that the RAN interfaces with the next generation core.
NextGen System (NG System): It refers to NextGen system including  NextGen RAN and NextGen Core.
NextGen UE (NG UE): It refers to an UE connecting to the NextGen System.
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.

PDU Session of IP Type: Association between the UE and an IP data network.
Physical Resource: A physical asset for computation, storage or transport including radio access.
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.
Telecommunication Service: is defined in TR 21.905 [1] as a bearer service or a teleservice.
NOTE 1:
In the context of this document it refers to the telecommunication services that are specified by 3GPP and which therefore may be provided by a network or a network slice that bases on 3GPP specifications.
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 6.18.x
Solution 18.x  - Solution for interworking and migration 

This solution addresses Key Issue #18 based on the following possible scenarios:

· interworking and migration scenarios

-
Scenario I1: an operator deploys one of the NG RAN options in conjunction with a NextGen CN and upgrades all the installed E-UTRAN nodes to support the new CN-RAN NG2/NG3 for NG UEs. In this scenario service continuity is only provided between the Evolved E-UTRAN base and the NG RANs connected to the Next Gen core network.

-
Scenario I2: an operator has not upgraded the installed E-UTRAN nodes or upgraded only parts of the installed E-UTRAN nodes to support the new CN-RAN NG2/NG3, but CN interworking is provided from EPC to NextGen CN to provide full service continuity.

6.18.x.1
Architecture description
It is assumed that on the radio side the upgraded E-UTRAN and options 5 and 7 of [x] support the legacy LTE-Uu interface.

In this solution we refer to NG Core (NGC) capable UE as a UE that is capable of supporting NG NAS via NG1 interface. 

It is assumed that in addition a NGC UE is capable of supporting:

· EPC NAS: this is the Rel. 15 NAS protocol defined for EPC, at least to operate in legacy networks e.g. in case of roaming

The UE will use EPC NAS or NG NAS depending on the core network by which it is served. 

The UE will always use the NG NAS when connecting to the NG RAN (option 2, 4, 5 and 7 of [x]). The UE may use the NG NAS when connecting to E-UTRAN (scenario I1).

In all the architectures for the various scenarios, it is assumed that the EPC and the NGC have access to a common subscriber database.
In this solution, all interworking scenarios assume single-CN registration at any point in time for the 3GPP RATs (i.e. similar to EPC). 

Service continuity is provided for the various scenarios as described below.
6.18.x.1.1 Architecture For Scenario I1
Figure 6.18.x.1-1 describes the architecture for tight interworking for scenario I1.
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Figure 6.18.x.1-1: Architecture for interworking for scenario I1
In this scenario:

· If E-UTRAN supports access to NG Core (i.e. E-UTRAN is "evolved") then interworking e.g. idle and connected mode mobility is performed using only NG Core procedures 
This solution provides no service continuity between the non-Evolved E-UTRAN and the NG RANs. If/once the whole base of E-UTRAN is upgraded to Evolved E-UTRAN, service continuity is implicitly provided between the various NG RAN options the operator decides to deploy since they commonly interface to NGC via NG2/NG3. 

6.18.x.1.2 Architecture For Scenario I2

Figure 6.18.x.1-2 describes the architecture for tight interworking for scenario I2.

[image: image2.emf]“Evolved” 

E-UTRAN

NG Core

NG2/NG3

NG2/NG3

5G NR

“HSS”

NGC UE

NGC UE

NG1

NG1

E-UTRAN

NGC UE

Rel.15 MME/SGW

S1

NGx/NGy

EPC NAS


Figure 6.18.x.1-2: Architecture for interworking scenario I2. 
In this solution, an interworking Rel. 15 MME/SGW is introduced in order to enable interworking between S1 and NG2/NG3 to enable a UE connected to non-upgraded E-UTRAN to be serviced by the NGC. 

The UE, when connecting to E-UTRAN, indicates with a mechanism like e.g. DCN-ID from eDECOR and/or separate RRC indicator similar to that used for CIOT, its capability to connect to NextGen. Upon receiving such indication, the EPC is configured to direct such UE to the interworking Rel. 15 MME/SGW. Such UE uses EPC NAS with the core network. 

The interworking Rel. 15 MME/SGW performs interworking with NextGen.

In such scenario the UE authentication, mobility management and session management are performed and “anchored” in the EPC without impact to the NGC functionality. The NGC sees the Rel. 15 MME as another CN node.

Service continuity is provided between E-UTRAN and the NG RAN options deployed by the operator via the interworking Rel. 15 MME.

6.18.x.2
Function description 
6.18.x.3
Solution evaluation 
Editor's Note: This clause will contain evaluation on the system impacts, e.g., UE, access network and non-access network.
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6.18.y
Solution 18.y  - Solutions for migration from option 3 to option 2,4,5, or 7

This solution addresses Key Issue #18 based on the following possible scenario:

- Migration scenarios

-
Scenario M1: an operator that deploys option 3 of [x] first, and then deploys one of the NG RAN options in [x] in conjunction with a NextGen CN.

6.18.y.1
Architecture description
In this solution we refer to  NG Core (NGC) capable UE as a  UE that is capable of supporting NG NAS via NG1 interface. 

It is assumed that in addition a NGC UE is also capable of supporting EPC NAS (this is the NAS protocol defined for EPC) at least to operate in legacy networks e.g. in case of roaming

The UE will use EPC NAS or NG NAS depending on the core network by which it is served. 

In all the architectures for the various scenarios, it is assumed that the EPC and the NGC have access to a common subscriber database.
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Figure 6.18.x.1-2: Architecture for migration scenario M1. 
A UE that is deployed in option 3: 

-  always performs initial access in NSA through E-UTRA (LTE-Uu) (or 2/3G) but never through 5G NR

- performs EPC NAS procedures over E-UTRA (i.e. mobility management, session management, authentication, etc) independently of the type of CN

- has to support “non-evolved” E-UTRA procedures for backwards compatibility with pre-rel.15 networks (e.g. for roaming, mobility between NSA NR and E-UTRA)

- has to support EPC NAS procedures in order to operate in “non-evolved” E-UTRAN/EPC networks e.g. for roaming

On the network side:

· If E-UTRAN supports access to NG Core (i.e. E-UTRAN is "evolved") then it indicates this to the UEs (e.g. in SIB)

· The  NGC-capable UE that supports NG NAS provides an indication in E-UTRAN RRC when it performs initial access (e.g. a mechanism similar to eDECOR or that used for CIOT can be used to indicate ability to support NGC)

The Evolved E-UTRAN directs the UE to NGC. The non-evolved E-UTRAN always directs the UE to the EPC.An NGC UE has the following characteristics: 

· An  NGC UE in a Evolved E-UTRAN uses NG NAS
· An  NGC UE in  (non-evolved) E-UTRAN uses EPC NAS

It is possible for an operator to deploy the solution for scenario I2 in conjunction with the solution for scenario M1. 
6.18.y.2
Function description 
6.18.y.3
Solution evaluation 
Editor's Note: This clause will contain evaluation on the system impacts, e.g., UE, access network and non-access network.
End of changes
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