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Abstract of the contribution: This contribution proposes to clarify that the TAU failure upon mobility to EPC can be avoided based on the agreed indication for “DR-mode” support that is provided to all UEs (including SR-mode UEs) and has PLMN-wide scope.
1.
Discussion
In SA2#122 the following was agreed for the case of interworking without N26:
For interworking without the N26 interface, IP address continuity is provided to the UEs on inter-system mobility by storing and fetching PGW-C+SMF and corresponding APN/DDN information via the HSS+UDM. Such networks also provide an indication that dual registration mode is supported to UEs during initial Registration in 5GC. This indication is valid for the entire PLMN. UEs that support dual-registration mode may use this indication to decide whether to register early in the target system.

The indication that DR-mode is supported (yellow highlight) is provided to all UEs, and is only interpreted by UEs operating in DR mode (cyan highlight).
At first glance this looks logical.

Nevertheless, it should be noted that according to the agreements in SA2#122 the network is not aware whether UE operates in SR-mode or DR-mode. Instead, it only discriminates between: A) procedures with N26 and B) procedures without N26. In that sense the indication that is provided upon initial registration might also be referred to as “indication that procedures without N26 are supported”.

Observation 1: In a network that supports interworking without the N26 interface the indication for support of interworking procedures without the N26 interface is provided to all UEs (including UEs operating in SR mode).

It was also agreed that the indication is valid for the entire PLMN (green highlight).

Observation 2: The indication for support of interworking procedures without the N26 interface is valid for the entire PLMN.

UE operating in DR-mode can use this indication to perform early registration in the target system (cyan highlight).
One point worth considering is why couldn’t the UE operating in SR mode also be able to use this indication?

The current assumption is that the SR-mode UE (disregarding the indication that is provided to all UEs) will perform TAU Request upon mobility to EPS, and then, subsequent to TAU failure with a new cause, the UE attempts Attach + PDN connection transfer.

However, given that the SR-mode is aware of support for interworking procedures without N26 and given that the indication is valid throughout the PLMN, it is questionable why the UE needs to first go through the TAU failure, knowing in advance that the TAU procedure will fail? Why shouldn’t the UE use the Attach procedure directly (i.e. without first going through TAU failure) in such networks? Given that the indication is valid for the entire PLMN (green highlight), the use of the Attach procedure directly can be applied in both connected and idle state, and without any assistance information from the access stratum.
Proposal 1: In a network that indicates support for interworking without N26 the UE operating in SR mode uses the Attach procedure upon mobility to EPS, regardless whether it was in Idle or Connected state in 5GS.

If this proposal is agreed:
-
There is no need for a new cause value in TAU Reject as the whole TAU failure is avoided.

-
The following Editor’s note can be deleted:

Editor's note:
Additional optimization to enable UE to skip the TAU request/reject when UE is in connected mode in 5GC when mobility to EPC occurs is FFS.

2.
Proposal

It is proposed to agree the following text proposal.
######################### TEXT PROPOSAL FOR TS 23.501 ###########################
5.17.2.3.1
General

For interworking without the N26 interface, IP address continuity is provided to the UEs on inter-system mobility by storing and fetching PGW-C+SMF and corresponding APN/DDN information via the HSS+UDM. Such networks also provide an indication that dual registration mode is supported to UEs during initial Registration in 5GC. This indication is valid for the entire PLMN. UEs that operate in dual-registration mode may use this indication to decide whether to register early in the target system. UEs that operate in single-registration mode may use this indication as described in clause 5.17.2.3.2.
NOTE: 
If the network needs to remove the indication (e.g. due to UE entering an area where procedures for interworking with the N26 interface are supported) the network can deregister the UE with an indication to re-register, and upon re-registration the network does not provide the indication that dual registration mode is supported.
To support mobility for dual-registration mode UEs, the following are the key highlights of interworking procedure without N26 interface that are supported by the network:

1.
When UE performs initial Attach in EPC and provides a 4G-GUTI mapped from 5G-GUTI, the MME does not include "initial attach" indicator to the HSS+UDM. This results in HSS+UDM not cancelling the registration of AMF, if any.

2.
When UE performs initial Registration in 5GC and provides 5G-GUTI mapped from 4G-GUTI, the AMF does not include "initial attach" indicator to the HSS+UDM. This results in HSS+UDM not cancelling the registration of MME, if any.

3.
When PDN connections are created in EPC, the MME stores the PGW-C and APN information in the HSS+UDM.

4.
When PDU session are created in 5GC, the PGW-C+SMF stores its information along with DDN in the HSS+UDM.

5.
The HSS+UDM provides the information about dynamically allocated PGW-C+SMF and APN/DNN information to the target CN network during location update procedure.

To provide IP address preservation to UEs operating in single-registration mode when the UE moves from 5GC to EPC, the network supports 1, 4, 5.

NOTE-1:
Items 4 and 5 are also supported in networks that support interworking with N26 procedures. This enables a VPLMN that does not deploy N26 interface to provide IP address continuity to roamed-in single-registration mode UEs from a HPLMN that only supports interworking with N26 procedures.

To provide IP address preservation to UEs operating in single-registration mode when the UE moves from EPC to 5GC, the network supports 2, 3, 5 and the following below:

6.
When UE performs mobility Registration in 5GC and provides a 5G-GUTI mapped 4G-GUTI, the AMF determines that the old node is MME and proceeds with the procedure and provides a "Handover PDU Session Setup Support" indication to the UE in the Registration Accept message.

Networks that support 5GS-EPS interworking procedures without N26 do not need to provide the UEs with mapped target system parameters (e.g. QoS parameters, bearer IDs/QFI, PDU session ID, etc.) of the target system when UE is in the source network.
NOTE-2:
A UE in a VPLMN that supports interworking without N26 may be provided with mapped QoS parameters from PGW-C+SMF in HPLMN for home-routed PDN connection, if the HPLMN supports interworking procedures with N26 interface.
5.17.2.3.2
Mobility for UEs in single-registration mode
When the UE supports single-registration mode and network supports interworking procedure without N26 interface:

-
For mobility from 5GC to EPC, the UE that has received the network indication that dual registration mode is supported  may either:

-
perform Attach in EPC with Request Type "Handover" in PDN CONNECTIVITY REQUEST message (TS 23.401 [26], sub-clause 5.3.2.1) and subsequently move all its other PDU session using the UE-requested PDN connectivity procedure with Request Type "Handover" (TS 23.401 [26] clause 5.10.2), or
-
perform TAU with 4G-GUTI mapped from 5G-GUTI (TS 23.401 [26], sub-clause 5.3.3), in which case the MME instructs the UE to re-attach. IP address preservation is not provided in this case.

NOTE 1:
The first PDN connection may be established during the E-UTRAN Initial Attach procedure (see TS 23.401 [26]).

NOTE 2:
At inter-PLMN mobility the UE always uses the TAU procedure.

-
For mobility from EPC to 5GC, the UE performs Registration of type "mobility registration update" in 5GC with 5G-GUTI mapped from 4G-GUTI. The AMF determines that old node is an MME, but proceeds as if the Registration is of type "initial registration". The Registration Accept includes "Handover PDU Session Setup Support" indication to the UE. Based on this indication, the UE may subsequently either:

-
move all its PDN connections from EPC using the UE initiated PDU session establishment procedure with "Existing PDU Sessions" flag (TS 23.502 [3], clause 4.3.2.2.1), or
-
re-establish PDU sessions corresponding to the PDN connections that it had in EPS. IP address preservation is not provided in this case.
######################### END OF CHANGES ###########################
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