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1
Discussion

The NexGen TR 23.799 contains the following architectural assumption about minimisation of access dependencies:
1) Allow independent evolutions of core network and RAN, and minimize access dependencies.

In various contributions that were circulated on the NexGen conference calls prior to this meeting the requirement for “access independence” has been proposed several times in various contexts (e.g. QoS framework, mobility management, session management).
While “access independence” is a noble goal, we feel that it lacks clarity and would like to check if there is a common understanding about it. We look at the problem from two different angles.
1.1
Use of IETF protocols

One possible view of “access independence” may be to use of IETF protocols, in particular on the RAN-CN interface, but also on the UE to network interface(s).

A problem with this view is that the IETF does not have (to our knowledge) developed protocols that can cover all aspects of mobile networks.

Some aspects, such as authentication, may be considered well covered by the IETF. Indeed, EAP-based authentication has been already adopted by 3GPP for non-3GPP access and could in theory be extended to 3GPP accesses as well. The transport of EAP messages inside Diameter has also been adopted by 3GPP (e.g. on the SW interfaces) and could in theory be applied on the RAN-CN interface.

Another aspect that may be well covered by the IETF is QoS signalling. Again Diameter could be used to convey QoS parameters over the RAN-CN interface on per-IP flow basis.
In contrast, it is difficult to see which IETF protocol(s) could be used for the following:

· Idle mode mobility management and Idle/Connected transitions: currently based on NAS MM in the UE and S1 context setup/release/direct transfer procedures on the RAN-CN interface. The problem may go away if the UE is perceived in permanent Connected mode by the CN, but need to be covered otherwise.
· Connected mode mobility management: currently based on S1 path switch functionality. The problem may go away if UE is static (i.e. nomadic mobility), but needs to be covered for mobile UEs.
· Session management: currently based on NAS SM (3GPP access), IKEv2 (S2b) or WLCP (S2a, in some cases assisted by EAP). It is noted that even for non-3GPP access today the session management is performed by either a 3GPP-designed protocol (WLCP) or by overloading existing IETF protocols that were designed for a different purpose (IKEv2, EAP).
The observation here is that no IETF protocol as is seems to fit specific needs of mobile networks. In theory it could be possible to overload the IKEv2 Notification procedure to carry any type of notification payload. This could then be used as transport protocol for e.g. NAS.

Similarly, on the RAN-CN interface Diameter could be overloaded with 3GPP parameters, so that it covers all procedures that are currently not supported (e.g. path switch, direct transfer, etc.).

The question to ask then is whether overloading of existing IETF protocols with 3GPP-specific parameters really contributes to “access independence” and/or counts as such?
1.2
Use of LWA, LWIP?
Another view of “access independence” would consist in the use of RAN-level interworking solutions similar to LWA or LWIP (refer to Figure 1; top).
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Figure 1: LWA/LWIP vs “access independent” (?) architecture
LWA and LWIP were designed to work with an umbrella cellular (LTE) coverage. The interworking between the 3GPP access (LTE) and non-3GPP access (WLAN) is performed inside the RAN in a way that is completely transparent to the CN.

Would the use of the LWA/LWIP architecture operating under a 5G umbrella cell count as “access independent”?

If standalone non-3GPP access operation is required, it would be fairly easy to replace the eNB with some “Non-3GPP Access Stratum Node” (N3ASN in Figure 1 bottom) that exhibits the same CN-RAN interface. In this case the burden of interworking would remain confined inside the RAN (e.g. replacing RRC with a Non-3GPP Access Stratum equivalent, if needed). From CN perspective all 3GPP defined protocols (and notably the “New S1” and NAS protocols) could be used in the same way as with any other 3GPP access, with the caveat that some protocol functions (e.g. Idle mode mobility, Connected mode mobility) may never been invoked for accesses such as WLAN.

Would this architecture count as access-independent?
If yes, then it should be noted that the use of IETF protocols on the “New S1” interfaces becomes irrelevant.

2
Proposal

It is proposed to briefly discuss what the goals of access independence should be. In particular, whether the following counts as access independent:
· Overloading IETF protocols to address 3GPP-specific needs (e.g. IKEv2 as transport for NAS, Diameter as transport for “New S1”).
· Using RAN-level interworking similar to LWA/LWIP.

Note that in the latter case the use of IETF protocols on the RAN-CN interface is not very relevant.
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