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Abstract of the contribution: Defines a smooth redirection of UE back to EPC when subscription does not support 5GC (even though the device does).
Discussion

The work item for EDCE5 includes a use case to prevent an individual UE from utilizing the 5G cell when that UE’s subscription does not allow for it.  For the 5GS work however, only some aspects of the use case has been captured, specifically the aspects regarding access restriction indicator sent to the RAN, but this only addresses a subset of the potential deployments. It is possible that that the registration rejection will be addressed at stage 3 as an error case, however providing an architecture solution will result in a smoother operation, and avoid repeated signalling to and from the UE.

As defined in 23.501 clause 5.17.1.1

“NOTE 1:
A UE supporting EPC NAS 5GC NAS initiates 5GC NAS procedures when 5GC is supported by the serving PLMN.“

Therefore, a UE with N1 (i.e. 5GC NAS) support that is attempting to connect, with a 5G-AN connected to a 5GC, will perform its registration using N1 with the 5GC, even when the AN supports LTE and connection with a EPC.  When the network does not support eNB’s connected to 5GC (i.e. 5GS is operating in standalone mode, option 2), if the UE’s subscription does not permit service via 5G cells, then the 5GC needs to be able to send the UE back to EPC.

While, it is assumed that the RAN node may provide redirection to a UE accessing the 5G cell when the UE is not to receive service by that cell, the RAN node does not have service level information and so has limited information on when to use this function (i.e. information in the attach request).  Thus, the attach may progress to the stage where the UE is registering with the 5GC, and hence the 5GC needs to provide some rejection to the UE.

There are several possibilities for how the 5GC could reject the UE’s registration –

a) the 5GC could simply fail the UE authentication, however authentication reject to the UE limits its re-connection to the PLMN (and the network can’t distinguish between an authentication not present and authentication not present for 5G), and in networks supporting 5GC and EPC it is assumed the HSS and UDM are co-existent, therefore the AUSF will successfully complete authentication (as there is no separate 5G and 4G Authentication info).

b) the 5GC could reject the UE registration based on information contained in the UDM (i.e. access restriction prevents NR), a specific cause code (defined by stage 3) could be used to trigger the UE to re-register via LTE/EPC, however the current procedure doesn’t interact with the UDM until very late in the procedure – and the UE receiving a reject will need to re-perform authentication, IMEI check, and cyphering over again.

c) the 5GC could use information in the UDM (i.e. access restriction prevents NR) to trigger the RAN node to redirect the UE to LTE/EPC, re-using the authentication/cyphering information, and eliminating the need to perform IMEI check.

Providing a smooth re-direction reduces the overhead on the network and improves the user experience – hence it is proposed to specify option c above in the 5GC documentation.  Since the need to perform the redirection is based on network configuration, it is also proposed that performing idle mode redirection is configured in the AMF.

This document addresses 23.501 and another addresses the changes to 23.502.

Proposal
It is proposed to update 23.501 with the following:

*** First Change ***

5.17.2
Interworking with EPC

5.17.2.1
General

In order to interwork with EPC, the UE that supports both 5GC and EPC NAS can operate in single-registration mode or dual-registration mode:

-
In single-registration mode, UE has only one active MM state (either RM state in 5GC or EMM state in EPC) and it is either in 5GC NAS mode or in EPC NAS mode (when connected to 5GC or EPC, respectively). UE maintains a single coordinated registration for 5GC and EPC.

-
In dual-registration mode, UE can handle independent registrations for 5GC and EPC. In this mode, the UE may be registered to 5GC only, EPC only, or to both 5GC and EPC.

The support of single registration mode is mandatory for UEs that support both 5GC and EPC NAS.

During E-UTRAN Initial Attach, UE supporting both 5GC and EPC NAS shall indicate its support of 5G NAS in UE Network Capability described in clause 5.11.3 of TS 23.401 [26].

During registration to 5GC, UE supporting both 5GC and EPC NAS shall indicate its support of EPC NAS.

NOTE1: This indication may be used to give the priority towards selection of PGW-C + SMF for UEs that support both EPC and 5GC NAS.
Networks that support interworking with EPC, may support interworking procedures that use the N26 interface or interworking procedures that do not use the N26 interface. Interworking procedures with N26 support providing IP address continuity on inter-system mobility to UEs that support 5GC NAS and EPC NAS. Networks that support interworking procedures without N26 shall support procedures to provide IP address continuity on inter-system mobility to UEs operating in both single-registration mode and dual-registration mode.
In order to support different subscription based permissions on access via NR (i.e. allow the UE to use NR cells or not):
· The UDM (or UDM/HSS) shall store access restriction information, indicating permission to use NR cells, and include this information in the UE subscription information passed to the AMF during registration.
NOTE 2:
this access restriction for 5GC is the same access restriction used by EPC to prevent Dual Connectivity via NR.
· When the AMF is configured to use idle mode redirection (i.e. for networks not supporting Dual Connectivity with enhanced LTE cells), and the AMF determines that access restrictions for this subscriber prohibit access via NR, then the AMF shall initiate Idle mode redirection to EPC.
· Otherwise, when the AMF is configured not to use idle mode redirection (i.e. for networks that support Dual Connectivity with enhanced LTE cells), and the AMF determines that access restrictions for this subscriber prohibit access via NR, then the AMF shall pass the access restriction list to the 5G-AN (as described in clause 5.11.1).
*** End of Changes ***
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