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1
Discussion
1.1
On EPC and 5GC state coordination

The current text in 23.501 states that UE maintains a single coordinated registration for 5GC and EPC:

-
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. Accordingly, the UE maps the EPS-GUTI to 5G GUTI during mobility between EPC and 5GC and vice versa following the mapping rules in Annex G.

This statement is certainly correct as written above when procedures with N26 are used, because the transition from one system to the other is instantaneous i.e. the transition is fully executed as part of the atomic handover procedure.

In contrast, when procedures without N26 are used the transition from one system to another is not instantaneous, because the UE needs to successively move PDU Sessions / PDN Connections from one system to the other. In other words the transition from one system to the other is not an atomic procedure – instead, it is a succession of several atomic procedures.

In the middle of the overall transition (e.g. when UE has performed Attach and moved one PDN Connection on EPC side, but still has one PDU Session on 5GC side) the UE is arguably registered in both systems, even if momentarily.

This situation is transient and is always resolved in a stable state (i.e. by consolidating all PDU Sessions on the same side), after which the UE maintains a single coordinated registration for 5GC and EPC.

It is therefore proposed to add a NOTE clarifying that, in case of SR-mode without N26 procedures, the statement on coordinated registration for 5GC and EPC applies after completion of the PDU Session / PDN Connection transfer. 
Proposal 1: Add a NOTE clarifying that, in case of SR-mode without N26 procedures, the statement on coordinated registration for 5GC and EPC applies after completion of the PDU Session / PDN Connection transfer.
1.2
GUTI type in Attach (for SR-mode without N26)

The current text in 23.501 does not explicitly state which type of GUTI identifier (mapped or native) is used in the Attach procedure when SR-mode procedures without N26 are used (in contrast to the paragraph on TAU):

-
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], clause 5.3.2.1) and indicating that the UE is moving from 5GC and subsequently moves all its other PDU Session using the UE requested PDN connectivity establishment procedure with Request Type "handover" flag (TS 23.401 [26] clause 5.10.2), or.

-
perform TAU with 4G-GUTI mapped from 5G-GUTI sent as old Native GUTI (TS 23.401 [26], clause 5.3.3) indicating that it is moving from 5GC, in which case the MME instructs the UE to re-attach. IP address preservation is not provided in this case.

In other text occurrences it is already stated that for SR-mode of operation the UE always provides a mapped GUTI, so for symmetry wrt the TAU paragraph it is proposed to also clarify that the Attach procedure (for SR-mode without N26) is performed with a mapped GUTI.

Proposal 2: It is proposed to clarify that the UE performs the Attach procedure using a 4G-GUTI mapped from 5G-GUTI sent as old Native GUTI (i.e. the same identifier as with TAU).

2
Proposal

It is proposed to agree the text proposal.
######################### TEXT PROPOSAL FOR TS 23.501 ###########################
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. Accordingly, the UE maps the EPS-GUTI to 5G GUTI during mobility between EPC and 5GC and vice versa following the mapping rules in Annex G.

NOTE 1:
When using SR-mode procedures without N26 the statement about single coordinated registration for 5GC and EPC applies after completion of PDU Session / PDN Connection transfer. The registration states during the transition period (i.e. while UE is transferring all PDU Sessions / PDN Connections on the target side) are clarified in Stage 3 specifications.
-
In dual-registration mode, UE can handle independent registrations for 5GC and EPC. In this mode, UE maintains 5G-GUTI and EPS-GUTI independently. In this mode, UE provides native 5G-GUTI, if previously allocated by 5GC, for registrations towards 5GC and it provides native EPS-GUTI, if previously allocated by EPC, for Attach/TAU towards 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.

NOTE 2:
This indication may be used to give the priority towards selection of PGW-C + SMF for UEs that support both EPC and 5GC NAS.
PDU Session types "Ethernet" and "Unstructured" are transferred to EPC as "non-IP" PDN type (when supported by UE and network). UE sets the PDN type to non-IP when it moves from 5GS to EPS and after the transfer to EPS, the UE and the SMF shall maintain information about the PDU Session type used in 5GS, i.e. information indicating that the PDN Connection with "non-IP" PDN type corresponds to PDU Session type Ethernet or Unstructured respectively. This is done to ensure that the appropriate PDU Session type will be used if the UE transfers to 5GS.
Editor's note:
Its FFS how to handle the case when a UE supports Ethernet PDU Session type in 5GS but do not support non-IP PDN type in EPS.
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 entire clause 5.17.2 the terms "initial attach", "handover attach" and "TAU" for the UE procedures in EPC can alternatively be combined EPS/IMSI Attach and combined TA/LA depending on the UE configuration defined in TS 23.221 [23].
5.17.2.2
Interworking Procedures with N26 interface

5.17.2.2.1
General

[… snip …]

5.17.2.2.2
Mobility for UEs in single-registration mode

[… snip …]

5.17.2.3
Interworking Procedures without N26 interface

5.17.2.3.1
General

[… snip …]

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 EPS GUTI mapped from 5G-GUTI sent as old Native GUTI with Request type "Handover" in PDN CONNECTIVITY Request message (TS 23.401 [26], clause 5.3.2.1) and indicating that the UE is moving from 5GC and subsequently moves all its other PDU Session using the UE requested PDN connectivity establishment procedure with Request Type "handover" flag (TS 23.401 [26] clause 5.10.2), or.
-
perform TAU with 4G-GUTI mapped from 5G-GUTI sent as old Native GUTI (TS 23.401 [26], clause 5.3.3) indicating that it is moving from 5GC, 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 EPS GUTI and indicating that the UE is moving from EPC. In this case, the AMF determines that old node is an MME, but proceeds as if the Registration is of type "initial registration". The Registration Accept includes an indication that dual registration mode is supported. Based on that 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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