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Introduction
The issue of access agnostic N2/3 reference points and NG interfaces has been discussed before in RAN3, SA2 and RAN. At RAN#75, the following decision has been taken [2]: 

	conclusion: RAN3 will work on this topic, interested companies are invited to bring contributions, (what SA2 has agreed could be a starting point). RAN3 goal is to discuss how to make NG access agnostic.


In this paper we provide further considerations on how RAN3 shall proceed to address this topic.
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Discussion
The SA2 LS [1] on “N2 and N3 reference points for 5G system” clarifies that:

	SA2 assumes that N2 and N3 defined between 5G-RAN and the 5G Core are also used to connect standalone non-3GPP Access  Networks to 5G core network control-plane functions and user-plane functions respectively


Following this SA2 decision and in line with the RAN decision [2], it seems that RAN3 shall design NG-U and NG-C interfaces in such a way, that these can support both 3GPP and non-3GPP access networks (e.g. WLAN). 

Observation 1: RAN3 shall design NG-U and NG-C interfaces in such a way, that these can support both 3GPP and non-3GPP access networks (e.g. WLAN).

Looking at the NR WID [3], one can observe the following RAN3 objectives related to this topic:

	Specify the NG interface following the requirements developed in SA2 for the N2 and N3 reference points.


Which clearly indicates that the work on NG interfaces, including support for non-3GPP access, is part of the current WID scope.
Observation 2: work on NG interfaces, including support for non-3GPP access, is part of the current “New Radio Access Technology “WID [3] scope.

In the following sections we look into how this shall be reflected in stage-2 and stage-3 RAN specifications.

2.1     Stage-2

The first aspect of access agnostic NG-C/U (N2/3) is the stage-2 description for TS 38.300 [4]. Related to this, in the TS 23.501 [5], SA2 define the Non-3GPP Interworking Function (N3IWF), which terminates the N2/3 reference points (and therefore shall terminate the NG-C/U interfaces) in case of non-3GPP access. It is important to point out that the N3IWF is used for untrusted non-3GPP access, as per TS 23.501 [5]:
	In this release of specification, 5G core network only supports untrusted non-3GPP accesses.
<text omitted>

A UE shall establish an IPSec tunnel with the N3IWF to attach to the 5G core network over untrusted non-3GPP access. The UE shall be authenticated by and attached to the 5G core network during the IPSec tunnel establishment procedure. Further details for UE attachment to 5G core network over untrusted non-3GPP access are described in 4.12.2 in TS 23.502 [3].


Another important clarification that the untrusted non-3GPP access referred to here is not related to LWA-like technologies, which integrated non-3GPP access into RAN, as per TS 23.501 [5]:
	Only the support of non-3GPP access networks deployed outside the 5G-RAN (referred to as "standalone" non-3GPP accesses) is described in this clause.


NOTE: LWA and similar technologies are outside of SA2 scope. While the current requirement is coming from SA2, a decision on LWA-like functionality for NG-RAN may be taken by RAN.

Observation 3: N3IWF terminates NG-C/U interfaces for untrusted non-3GPP access.

Based on the above, it is proposed to adopt a stage-2 description for TS 38.300 [4] illustrating the case of NG-C/U interfaces terminated in the N3IWF, as shown below:
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Figure 1: Architecture with non-3GPP Access
NOTE: the general matter of the NG-RAN architecture stage-2 description and pictorial representation is discussed in a separate contribution [7]. The agreements based on the current contributions shall be aligned with whatever is agreed for the overall architecture description – here we only discuss the non-3GPP aspect of it.

Proposal 1: to adopt figure 1 for the description of architecture with non-3GPP access in TS 38.300 [4].
2.2     Stage-3

While it is probably premature to discuss the details of stage-3 implementation to realize the access agnostic feature of NG interfaces, it may be beneficial to have a high level discussion about how to handle stage-3 to address this requirement. This is especially important in order to fulfil the forward compatibility WID [3] objective:
	The NR functionalities shall be forward compatible and allow for smooth introduction of additional technology components and support for new use cases.


Observation 4: in order to ensure forward compatibility, RAN3 specifications shall be designed access agnostic from day one.

We expect that once SA2 procedures as described in TS 23.502 [6] mature, RAN3 will need to analyse the procedures defined by SA2 for 3GPP and non-3GPP access and if there are any differences, these will have to be reflected in RAN3 stage-3 specifications. Additionally, while progressing on the stage-3 work, RAN3 should keep in mind the following requirements, which are essential to ensure that NG-C/U interfaces are indeed access agnostic:

1. 3GPP access specific information in procedures common to 3GPP and non-3GPP accesses shall be optional

2. 3GPP access specific procedures shall be optional

3. non-3GPP access specific information in procedures common to 3GPP and non-3GPP accesses, if any, may need to be added

4. non-3GPP access specific information procedures, if any, may need to be added

Proposal 2: RAN3 to follow the above process to ensure NG-C/U interfaces are access agnostic.

This process may not be extremely complex, as generally 3GPP-specific procedures are expected to be a superset of non-3GPP access specific procedures (barring some possible exceptions, which may emerge in the future). 

Therefore, we propose to adopt the stage-2 figure into TS 33.800 [4] and to follow the above guidelines while progressing on stage-3 specifications in RAN3.
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Conclusions and proposals

In the present contribution we make the following observations:

Observation 1: RAN3 shall design NG-U and NG-C interfaces in such a way, that these can support both 3GPP and non-3GPP access networks (e.g. WLAN).

Observation 2: work on NG interfaces, including support for non-3GPP access, is part of the current “New Radio Access Technology “WID [3] scope.

Observation 3: N3IWF terminates NG-C/U interfaces for untrusted non-3GPP access.

Observation 4: in order to ensure forward compatibility, RAN3 specifications shall be designed access agnostic from day one.

Based on the discussion in the present contribution and the observations above we propose: 

Proposal 1: to adopt figure 1 for the description of architecture with non-3GPP access in TS 38.300 [4].

Proposal 2: RAN3 to follow the above process to ensure NG-C/U interfaces are access agnostic.
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