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1
Introduction

TSG RAN#75 has discussed an LS from SA2  [1] on N3 reference points for 5G system in the joint session with TSG SA.

After discussions in RAN (see RP-170503 [2] and RP-170515 [3]) this topic was discussed in a joint RAN-SA session based on a paper provided by the RAN3 chairman (see RP-170771[4] and minutes in RP-170784 [5]) with the 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.
Probably all that high level discussions wouldn’t lead somewhere without looking into the details of what has been already agreed in SA2.

We therefore examine information that is available to date from SA2, i.e. the latest version of TS 23.501 [6].

2
Discussion

Current agreements in SA2, as captured in the latest version of TS 23.501 [6] reveal the following:
4.2.7.1
General Concepts to Support Non-3GPP Access

The 5G core network supports the connectivity of the UE via non-3GPP access networks, e.g. WLAN access.

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 1:
The statement above refers to the fact that tight interworking, as was defined in Rel-14 between E-UTRA and WLAN access is out of scope of this discussions.

In this release of specification, 5G core network only supports untrusted non-3GPP accesses.

The N2 and N3 reference points are used to connect standalone non-3GPP accesses to 5G core network control-plane functions and user-plane functions respectively.

A UE that accesses the 5G core network over a standalone non-3GPP access shall, after UE attachment, support NAS signalling with 5G core network control-plane functions using the N1 reference point.

Observation 2: If NGAP is applied for interconnecting the 5G CN with untrusted non-3GPP access, NGAP functions concerning the transport of NAS PDUs will be used.

When a UE is connected via a 5G-RAN and via standalone non-3GPP accesses, multiple N1 instances shall exist for the UE i.e. there shall be one N1 instance over 5G-RAN and one N1 instance over non-3GPP access.
Observation 3: Multiple N1 instances seem also to imply simultaneous NG-C instances for the same UE. We would welcome if this fact would be specified and described by SA2 on stage 2 level and NGAP is kept unaffected.

A UE simultaneously connected to the same 5G core network of a PLMN over 3GPP access and non-3GPP access shall be served by a single AMF if the selected N3IWF is located in the same PLMN as the 3GPP access.

When a UE is connected to a 3GPP access of a PLMN, if the UE selects the N3IWF and the N3IWF is located in a PLMN different from the PLMN of the 3GPP access, e.g. a different VPLMN or the HPLMN, the UE is served separately by the two PLMNs. The UE is registered with two separate AMFs. PDU sessions over the 3GPP access are served by V-SMFs different from the V-SMF serving the PDU sessions over the non-3GPP access.

The PLMN selection for the 3GPP access is independent of the N3IWF selection.
Editor's note:
It is FFS whether there exists a case that a UE is served by different PLMNs simultaneously due to roaming condition, e.g., a UE is roaming and connected over 3GPP access and non-3GPP access through N3IWF located in HPLMN, and it is also FFS how the system and the UE behave in such a case.

Observation 3a: How to handle simultaneous N1 instances for the same UE across several PLMNs does not affect RAN3.

Non-3GPP access networks shall be connected to the 5G core network via a Non-3GPP InterWorking Function (N3IWF). The N3IWF interfaces to 5G core network control-plane functions and user-plane functions via N2 interface and N3 interface, respectively.

Observation 4: If such an N3IWF is connected to the 5G CN via N2/N3, and the 5G CN is meant to be truly access agnostic, the N3IWF would need to be regarded as an NG RAN node by the 5G CN. We assume that this will not be the case. 
On reason for such assumption can be given as follows: 
If an NG-C Setup procedure will be defined as for 4G, the N3IWF will not be able to provide information like a list of Tracking Areas (i.e. 3GPP specific NAS level information) broadcasted via a non-3GPP RAT. The N3IWF will also not provide a NG RAN node identification like it would, if NG-C Setup was sent by a genuine NG RAN node.
We expect that the 5G CN will have to have knowledge whether a certain NG-C interface instance is established towards a NG RAN node or an N3IWF and this will need to be reflected in some way in NGAP.
This example shows, that the SA2 approach is most likely not able to provide access-agnosticism in a strict sense.
Specification of the NGAP should not result in defining all the possible entities in between which  NGAP might be applied. NGAP should be defined to specify NG-C signalling between an NG RAN node and a 5G CN node, the AMF. Different utilization of the very same NGAP specification for other purposes should be specified in TSs outside TSG RAN’s responsibility.
The approach SA2 and RAN3 could take is an attempt to minimise non-3GPP access specific protocol details for NGAP as much as possible.

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].

Editor's note:
it is FFS whether the UE attaches to non-3GPP access without establishing any PDU sessions, or if the UE always performs an attach with a PDU session establishment.

Observation 5: Authentication of the UE by the 5G core network while establishing an IPsec tunnel to the N3IWF and attachment to the 5G core network seems to be another field where non-3GPP access specifics can be expected. Of course, security related design is very much dependent on details worked by SA3 (which only increases the number of groups involved in the overall decision process). Looking at the section in TS 23.502 the text above refers to, it appears that the SA2’s attempt to keep N2-C signalling access agnostic probably so far only succeeded on message level. 

It shall be possible to maintain the UE signalling connection with the AMF after all the PDU sessions for the UE over the non-3GPP access have been released or handed over to 3GPP access.
 Observation 6: It is expected that support of 5G PDU Session and 5G QoS concept are (one of) the key parts to be supported also for non-3GPP access, even if only partially (e.g. GBR QoS is not applicable for non-3GPP access, etc.)
Current text in 23.501 (see section 6.2.1 on AMF functions) make us believe that NG-C will not support Paging towards an N3IWF.
It is also expected that no kind of active/inactive mode mobility function is supported. Such would necessitate the identification of an N3IWF like a 5G RAN node and N3IWF supporting registration areas within which a UE may move.
On the other hand side, there is some likelihood that some kind of location information has to be provided from the N3IWF to the 5G CN in order to allow the 5G CN to determine whether the UE is allowed to gain non-3GPP access from a certain point of attachment, or for LI or charging purposes. If such non-3GPP access specifics can be avoided or kept transparent to NG-C, it would add greatly to the access agnostic approach mentioned by SA2.
N1 NAS signalling over standalone non-3GPP accesses shall be protected with the same security mechanism applied for N1 over a 3GPP access.

Editor's note:
Name of N3IWF may need to be changed.
Editor's note:
How QoS is supported via the N3IWF and untrusted non-3GPP accesses is FFS.

3
Conclusion
We have discussed draft specification text related to General aspects for support of Non-3GPP access, as contained the latest version (v0.3.1) of TS 23.501 [6] and have realised that practically speaking, it will not be possible to follow a true access agnostic approach for the definition of NG-C functions.
We have not discussed NG-U functions, but haven’t realised any non-3GPP access specific aspects identified by SA2 so far.

We believe that it would be beneficial to agree on the general approach to rather avoid the introduction of non-3GPP access specific aspects whenever possible. At least, features that only provide benefits for non-3GPP access should be avoided. 
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