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Abstract of the contribution: This contribution proposes an update to solution 8.3 to clarify the UE interfaces with the Next Generation Core and similar AS-NAS interworking in the AN as in the EPS. NAS signalling is exchanged with the CN control plane in a manner that is transparent to the AN.

Introduction
In EPS, NAS signalling is exchanged with the CN control plane in a manner that is transparent to the AN. This contribution proposes an update to solution 8.3 to clarify the UE interfaces with the Next Generation Core and similar AS-NAS interworking in the AN as in the EPS. Also, it is proposed to add some function description and solution evaluation for the interface between UE and Next Generation Core.
Proposal

It is proposed to add the following changes to the TR 23.799 for the interface between UE and Next Generation Core.

* * * * Start of 1st Change * * * *
6.8.3
Solution 8.3: 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.
6.8.3.1
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 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.  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 solution alternative. Figure 6.8.3-1 shows the connections that are relevant in this UE - Core signalling solution.
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Figure 6.8.3-1: Characteristics specific to solution alternative A

"CP/NR-Uu" denotes the NAS signalling aspects of the UE-to-AN signalling interface. AN transfers the content of the NAS signalling information between "CP/NR-Uu" and NG2. 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. 

The NAS signalling is transparent to the AN. Content of the NAS signalling is not visible to the AN.
6.8.3.2
Function description

Editor's note:
This clause will contain function descriptions and the interactions among the network functions.
In this solution, signalling is separated between UE-AN interface (CP/NR-Uu) and AN-CN interface (NG2). The NextGen UE interfaces with the NextGen Core through these two kinds of interfaces. NAS messages are transparently delivered to the AN from the UE over CP/NR-Uu and forwarded to the CN over NG2, and vice versa for the response messages from the CN.

Figure 6.8.4-2 shows an example of AS and NAS protocol stack between the UE and the CN. The NAS protocols run directly between the UE and the CN, while the AN just acts as a transparent relay. The AS protocols transport the AS and NAS messages in the UE to the AN via the CP/NR-Uu interface and the messages are delivered to the CP functions in the CN via the NG2 interface.
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Figure 6.8.3-2: An example of AS and NAS protocol stack between UE and CN

Editor's note:
The support for non-3GPP access is FFS.
6.8.3.3
Solution evaluation

Editor's note:
This clause will contain evaluation on the system impacts, e.g. UE, access network and non-access network.
For this solution, the signalling is separated between the control plane (CP) and user plane (UP) and the NAS and AS protocols are distinguished between the UE and the CN. So, there is no impact between the control plane signalling and user plane signalling each other. In addition, this solution supports two levels of security between the UE and the CN:

-
AS security: This protects the AS (RRC) signaling and the user data between the UE and the AN (e.g. integrity protection, ciphering).
-
NAS security: This protects the NAS signaling between the UE and the CN (e.g. integrity protection, ciphering).
Editor's note:
The AS level security is to be studied by RAN groups.
* * * * Start of 2nd Change * * * *
6.8.4
Solution 8.4: 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.

6.8.4.1
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. 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 solution alternative. Figure 6.8.4-1 shows the connections that are relevant in this UE - Core signalling solution..
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Figure 6.8.4-1: Characteristics specific to solution alternative B

In this alternative, the UE uses "CP" 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".
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. The UE does not distinguish between AS and NAS, and does not have a signalling association with the Next Generation Core.

6.8.4.2
Function description

Editor's note:
This clause will contain function descriptions and the interactions among the network functions.
In this solution, signalling is separated between user network interface (CP) and network to network interface (NG2) and the NextGen UE interfaces with the NextGen Core through these two kinds of interfaces. AN translates different types of signalling messages over CP from the UE into common signalling messages over NG2 and then forwards them to CN, and vice versa for the response messages from CN.

AN has two following functions:

-
Message translation: It converts different types of signalling messages over CP interface with the UE to the common signalling messages over NG2 provided by the CN.

-
Message forwarding: one message may be forwarded to one or multiple messages between the UE and the CN Control Plane (CP) functions.

Figure 6.8.4-2 shows an example of AS and NAS protocol stack between the UE and the CN via the AN. UE transmits messages where AS and NAS protocols are not separated each other, and then the AN distinguishes NAS protocol from the messages and delivers them to the CN control plane as NAS protocol which is carried over NG2 interface. 
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Figure 6.8.4-2: An example of AS and NAS protocol stack between UE and CN

Editor's note:
How to support security associations between AN and CN is FFS and AS level security between UE and AN is to be studied by RAN groups.
6.8.4.3
Solution evaluation

Editor's note:
This clause will contain evaluation on the system impacts, e.g. UE, access network and non-access network.
For this solution, the security association is not guaranteed between the UE and the CN because the non-AS signalling is visible to the AN. Further guaranteed security association needs to be considered between the AN and the CN and it increases the complexity of the AN. This issue impacts on RAN working groups.

* * * * Start of 3rd Change * * * *
6.8.5
Solution 8.5: 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.
6.8.5.1
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. 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 solution alternative. Figure 6.8.z-1 shows the connections that are relevant in this UE - Core signalling solution.
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Figure 6.8.5-1: Characteristics specific to solution alternative C

"UP" denotes the user plane interface between the UE and the AN, which the UE uses to transfer non-AS signalling towards the AN. This is then forwarded by the AN to the Core in the same way as all other user plane traffic, so that NG1-U also carries the non-AS signalling 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.

Editor's note:
it is ffs how "UP" is set up in this solution.

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.
6.8.5.2
Function description

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

6.8.5.3
Solution evaluation

Editor's note:
This clause will contain evaluation on the system impacts, e.g. UE, access network and non-access network.

For this solution, there is correlated impact on between the control plane (CP) signalling and the user plane (UP) signalling. From AS (RRC) point of view at the UE and the access network, there need to be handled differently between non-AS signalling and user data traffic in this solution so it increases the complexity of both the UE and the access network.
* * * * End of Changes * * * *
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