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Abstract of the contribution: This contribution proposes to study 3 different alternatives for the NextGen UE – NextGen Core signalling. Corresponding updates to Key Issue 8 are proposed, and initial sections that describe the related solutions are provided.
1
Discussion

An initial high level architectural view for NextGen has been inserted in TR23.799.  It is stated that “The method how the NextGen UE interfaces with the NextGen Core - if any - is FFS”.  This issue pertains to the potential nature of today’s NAS signalling in NextGen.
In this contribution, it is proposed that 3 different alternatives for this signalling, as described below, should be analysed in SA2’s NextGen work.  In doing this analysis, particular attention should be paid to the goal of a single AN-CN interface, i.e. minimising access dependencies in the NextGen Core for both 3GPP and non-3GPP access types. Therefore, changes to Key issue 8: Next Generation core and access - functional division and interface are proposed to capture these aspects.
Alternative 1: Similar AS/NAS interworking in the AN as today e.g. in the EPS.  In this alternative

1.  the UE establishes connections with the AN for AS-specific signalling and data transfer over the UE-to-AN interface

2. the AN relays the user plane data between the UE and the CN user plane entity

3. The UE establishes specific signalling connections with the AN for the purpose of exchanging NAS signalling with the CN control plane entity in a manner that is non-transparent to the AN
4. the AN piggybacks the NAS signalling between the UE and the CN control plane entity
In this alternative, the NAS signalling is non-transparent to both UE and AN.  Content of the NAS signalling is not modified by the AN and may or may not be visible to the AN.

Alternative 2: Strict separation between User Network Interface (UNI) and network-to-network interface (NNI).  In this alternative
1. the UE establishes connections with the AN for AS-specific signalling and data transfer over the UE-to-AN interface

2. the AN relays the user plane data between the UE and the CN user plane entity

3. the AN terminates also any non-AS signalling towards the UE and communicates with the CN control plane entity as required, in a manner that is not visible to the UE
In this alternative, the UE does not distinguish between AS and NAS signalling.  It is up to the AN to determine when, and what, to signal to the CN control plane entity.  Thus, content of the NAS signalling is determined and visible to the AN, and may be translated by the AN between AS and NAS as needed.
Alternative 3: Direct NAS communication between UE and CN via AN user plane.  In this alternative
1. the UE establishes connections with the AN for AS-specific signalling and data transfer over the UE-to-AN interface

2. the AN relays the user plane data between the UE and the CN user plane entity

3. the UE exchanges NAS signalling with the CN via the AN user plane, in a manner that is transparent to the AN
In this alternative, the NAS signalling is fully controlled by the UE and the CN control plane entity and is fully transparent to the AN.  Content of the NAS signalling is not visible to the AN.

It is obvious that items #1 and #2 above are common for all alternatives.  The difference between the alternatives lies in the way how non-AS signalling is handled, and whether it is transparent and/or visible to the respective entities in the network.  The study of the 3 alternatives should therefore concentrate on the differences between them and how these differences affect the degree of access independence that can be achieved for the Next Generation Core.
2
Proposal

Based on the discussion above, it is proposed to agree the following changes for TR23.799 clause 5.8 and 6.8.
* * * First change * * * *
5.8
Key issue 8: Next Generation core and access - functional division and interface 

5.8.1
Description

This key issue will address the following general aspects:

-
analyze in detail the functionality for the Next Generation Core and for the interface between the access networks and the Next Generation Core to support the LTE radio access network, the new, expected 5G radio access network (depending on information available from RAN design and the SMARTER requirements), and for non-3GPP access networks, in order to identify the functional split between AN and Core Network, and to identify if a single AN-CN interface can be specified which can be used across many different access networks. In particular, the functionality should be decomposed between:

-
access-specific functionality: such functionality applies only to a specific (set of) AN(s)

-
access-independent functionality: such functionality applies to all ANs, though the set of information/parameters/policies used for the functionality may be dependent on the specific AN

-
identify how the various functionality correlate to each other and identify interdependencies – i.e. impacting Next Generation Core, AN and UE

-
identify how the functionality can be modularized for the definition of a modular Next Generation Core -ANs interface that minimizes access dependencies and applies to any access networks

-
identify how to decouple the access network and the core network, and identify its effects and implications to the Next Generation Core. Such decoupling shall allow for parallel and independent design and evolution of access networks and core networks
-
identify how the UE interfaces with the Next Generation Core in a manner that minimizes access dependencies and that is applied independent of the access network via which the UE is accessing the Next Generation Core 
Solutions and agreements for 3GPP RAN specific aspects should be prioritized in order to facilitate cooperation with 3GPP RAN. Aspects to consider for such solutions include e.g. functions which have impact to both CN and RAN, desired NextGen Core - RAN functional split and interface. The new RAT(s) and the evolved LTE should be taken into considerations. 

NOTE:
This key issue has dependencies on the solutions specified for other key issues such as QoS framework, Mobility framework, Session Management.

* * * Second change * * * *
6.8.x
Solution 8.x: Alternative A for the interface between UE and Next Generation Core
It is stated in clause 4.2 that “The method how the NextGen UE interfaces with the NextGen Core - if any - is FFS”. The nature of this interface has significant impacts on other key issues.

In this solution, a method is described where the UE interfaces with the Next Generation Core and similar AS-NAS interworking in the AN is applied as in the EPS.
6.8.x.1
Architecture description
In this alternative of the interface between the UE and the Next Generation Core

1. the UE establishes connections with the AN for AS-specific signalling and data transfer over the UE-to-AN interface

2. the AN relays the user plane data between the UE and the CN user plane entity

3. the UE establishes specific signalling connections with the AN for the purpose of exchanging NAS signalling with the CN control plane entity in a manner that is non-transparent to the AN

4. the AN piggybacks the NAS signalling between the UE and the CN control plane entity, as e.g. between RRC and S1-AP in the EPS

Items #1 and #2 in the list above are independent of the interface between the UE and the Core.  This is depicted in figure 6.8.x-1.
[image: image1.png]NextGen
UE

CP/A

UP/A

~UP Re ay"

NG1-U

NextGen
Core





Figure 6.8.x-1: Connections interdependent of UE-Core interface

CP/A denotes the AS signalling aspects of the UE-to-AN interface. UP/A denotes the AS user plane aspects of the UE-to-AN interface. User plane traffic is relayed by the AN between UP/A and NG1-U. UP/A is managed by functions provided on CP/A.
Items #3 and #4 in the above list mark the characteristics of the interface between the UE and the Next Generation Core that are specific to this alternative. This is depicted in figure 6.8.x-2.
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Figure 6.8.x-2: Characteristics specific to alternative A

CP/N denotes the NAS signalling aspects of the UE-to-AN interface. The dotted line labelled “NAS” denotes the logical signalling connection between the UE and the Next Generation Core that is used to perform non-AS signalling. AN transfers the content of the NAS signalling information between CP/N and NG1-C.
The NAS signalling is non-transparent to both UE and AN. Content of the NAS signalling is not modified by the AN and may or may not be visible to the AN.

6.8.x.2
Function description

Editor's note:
This clause will contain function descriptions and the interactions among the network functions.

6.8.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.

* * * Third change * * * *
6.8.y
Solution 8.y: Alternative B for the interface between UE and Next Generation Core
It is stated in clause 4.2 that “The method how the NextGen UE interfaces with the NextGen Core - if any - is FFS”. The nature of this interface has significant impacts on other key issues.

In this solution, a method is described where the UE does not interface with the Next Generation Core and the AN translates any non-AS signalling between the UE-to-AN signalling and AN-to-Core signalling.
6.8.y.1
Architecture description
In this alternative of the interface between the UE and the Next Generation Core
1. the UE establishes connections with the AN for AS-specific signalling and data transfer over the UE-to-AN interface

2. the AN relays the user plane data between the UE and the CN user plane entity

3. the AN terminates also any non-AS signalling towards the UE and communicates with the CN control plane entity as required, in a manner that is not visible to the UE

Items #1 and #2 in the list above are independent of the interface between the UE and the Core. This is depicted in figure 6.8.y-1.
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Figure 6.8.y-1: Connections interdependent of UE-Core interface

CP/A denotes the AS signalling aspects of the UE-to-AN interface. UP/A denotes the AS user plane aspects of the UE-to-AN interface. User plane traffic is relayed by the AN between UP/A and NG1-U. UP/A is managed by functions provided on CP/A.
Item #3 in the above list marks the characteristics of the interface between the UE and the Next Generation Core that are specific to this alternative. This is depicted in figure 6.8.y-2.
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Figure 6.8.y-2: Characteristics specific to alternative B

In this alternative, the UE uses CP/A for any signalling, i.e. it does not differentiate between AS and non-AS signalling. AN terminates both AS and non-AS signalling from the UE, and translates / forwards the non-AS signalling between the UE and the Next generation Core. It is up to the AN to determine when, and what, to signal with the CN control plane entity based on and triggered by messages exchanged on CP/A.
Content of the NAS signalling with the Next generation Core is determined by and visible to the AN, and may be translated by the AN between AS and NAS as needed. UE does not distinguish between AS and NAS, and does not have a signalling association with the Next Generation Core.
6.8.y.2
Function description

Editor's note:
This clause will contain function descriptions and the interactions among the network functions.

6.8.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.

* * * Fourth change * * * *
6.8.z
Solution 8.z: Alternative C for the interface between UE and Next Generation Core 
It is stated in clause 4.2 that “The method how the NextGen UE interfaces with the NextGen Core - if any - is FFS”. The nature of this interface has significant impacts on other key issues.

In this solution, a method is described where the UE interfaces with the Next Generation Core and the AN user plane is used for signalling on this interface.
6.8.z.1
Architecture description
In this alternative of the interface between the UE and the Next Generation Core

1. the UE establishes connections with the AN for AS-specific signalling and data transfer over the UE-to-AN interface

2. the AN relays the user plane data between the UE and the CN user plane entity

3. the UE exchanges non-AS signalling with the Next Generation Core via the AN user plane, in a manner that is transparent to the AN

Items #1 and #2 in the list above are independent of the interface between the UE and the Core. This is depicted in figure 6.8.z-1.
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Figure 6.8.z-1: Connections interdependent of UE-Core interface

CP/A denotes the AS signalling aspects of the UE-to-AN interface. UP/A denotes the AS user plane aspects of the UE-to-AN interface. User plane traffic is relayed by the AN between UP/A and NG1-U. UP/A is managed by functions provided on CP/A.

Item #3 in the above list marks the characteristics of the interface between the UE and the Next Generation Core that are specific to this alternative. This is depicted in figure 6.8.z-2.
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Figure 6.8.z-2: Characteristics specific to alternative C
UP/A is used by the UE to transfer non-AS signalling (CP-N) to the Next Generation Core. This is then relayed by the AN to the Core as all other user plane traffic, so that NG1-U also carries CP/N messages. The line labelled “NAS” denotes the signalling connection between the UE and the Next Generation Core that is used to perform non-AS signalling directly between the UE and the Core.
The NAS signalling is controlled solely by the UE and the CN control plane entity and is fully transparent to the AN. Content of the NAS signalling, or even the fact that NAS signalling takes place, is not visible to the AN; hence the AN plays no role in the exchange of non-AS signalling between the UE and the Next generation Core.
6.8.z.2
Function description

Editor's note:
This clause will contain function descriptions and the interactions among the network functions.

6.8.z.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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