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1
Discussion

This paper analyses the issues highlighted in Editor's Notes in TS 23.501 for interworking between 5GC and EPC and proposes a way forward how to close them.

Issue 1: Behaviour when UE supports SR mode only and network does not support SR mode
This issue was discussed in previous meeting with no conclusion. The meaning of the statement "network does not support SR mode" has to be analysed further since it may have different impacts: 

A) one option is that RAN does not support handover procedures and therefore SR mode cannot anyway provide seamless mobility
B) another option is that despite the fact that RAN supports handover for the specific RAT combinations connected to 5GC and EPC respectively (e.g. EUTRA to NR or EUTRA to EUTRA), there is not interface between AMF and MME to execute the handover.

Scenario A) is possible and in some respect needs to be considered since for example NB-IOT does not support connected mode mobility but this is handled in RAN (specific AS procedures in UE). It is questionable why Scenario B) needs to be considered a "normal scenario" i.e. why an operator would like to support SR mode UEs but still not implement Nx interface. No clarification was provided why Nx is deemed more complex compared to S10 or S3 in any form of interworking either inside EPC or between EPC and GPRS. In general in 3GPP we never considered cases where certain CN interfaces are not deployed by operators and never considered such cases as "normal cases" for the UE procedures.
It is therefore proposed that when the UE supports SR mode only it always performs TAU when moving from 5GC to EPC and Registration when moving from EPC to 5GC and follows the specifc AS procedures indicated from the RAN. The scenario where Nx is not supported is considered an error case.

Proposal 1: UE that supports SR mode only always performs TAU when moving from 5GC to EPC and Registration when moving from EPC to 5GC and follows the specific AS procedures indicated from the RAN
Issue 2: which mode is mandatory for the UE and the network, and how to converge on one mode
The support of SR mode is mandatory for UEs that support both 5GC and EPC NAS. In this respect the UE will perform single registration procedures (as stated in Proposal 1 perform TAU or Registration when it moves from 5GC to EPC and vice versa) unless it is "otherwise told" by the network. 

Proposal 2: Support for SR mode does not need to be signalled from the UE or the network.

What is optional and needs to be signalled by the UE in NAS Registration for 5GC NAS, or Attach/TAU in EPC is its support for "dual registration". If so, the network then indicates back the support for "dual registration" in NAS accept messages per PLMN. If dual registration is indicated to the UE the UE shall perform dual registration procedures when it moves from EPC to 5GC and vice versa.

Proposal 3: UE in NAS Registration for 5GC NAS, or Attach/TAU in EPC indicates support for "dual registration". The network then indicates back the support for "dual registration" in corresponding NAS accept messages.
Proposal 4: UE shall perform dual registration procedures when it moves from EPC to 5GC and vice versa if support for dual registration mode is indicated by the network.

Issue 3: Whether dual-registration mode can be used for IMS voice.

SA2 has not done a quantitative analysis for the performance of dual registration modes and there are a few aspects that will impact the delay breakdown for "dual registration" that are not in control of SA2: 
· how fast the UE can reselect to another cell in dual registration and this will depend on what assistance RAN will provide
· whether we assume that the UE in dual registration mode is always able to pre-register and therefore avoid the re-authentication delay in target system

Both these aspects would require involvement from RAN (esp. RAN2) and the authors propose to either: 

1) SA2 send LS to RAN2 asking about expected performance RAN assistance for UEs in dual registration mode

2) SA2 l3eave these aspects to network deployment and operator choice, but then add a NOTE in TS23.501.
For the time being it is proposed to modify the related Editor's Note to clarify its meaning. 

Proposal 5: Clarify the meaning of the respect EN and indicate that RAN involvement is required to determine whether dual-registration mode can be used for IMS voice.

>>> Start Changes<<<
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). Similarly, the network maintains one state either in the AMF or in the MME. 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 and does not need to be negotiated with the network. If the network supports interworking with EPC, the network supports inter-system mobility procedures for single-registration mode or dual-registration mode.
If UE also supports dual-registration mode, the UE during initial 5GC registration procedures or EPC Attach indicates its support of dual-registration mode to the network. The network selects one of the two modes, based on UE capability for dual-registration mode, network capabilities and operator policies, and provides  an indication to the UE if dual-registration is supported in the registration response message. This mode is valid in the UE's 5GC registration area and maybe updated by the network during subsequent registration/TAU procedure.


5.17.2.2
Mobility in single-registration mode

Single-registration mode requires support for Nx interface between AMF in 5GC and MME in EPC to enable seamless session continuity (e.g. for voice services) for inter-system change.

When single-registration mode is supported:
-
For idle-mode mobility from 5GC to EPC, the UE performs TAU procedure with 4G-GUTI mapped from 5G-GUTI and the MME retrieves the UE's MM and SM context from 5GC. For connected-mode mobility from 5GC to EPC, inter-system handover is performed.

-
For idle-mode mobility from EPC to 5GC, the UE performs registration procedure with 5G-GUTI mapped from 4G-GUTI and the AMF and SMF retrieve the UE's MM and SM context from EPC. For connected-mode mobility from EPC to 5GC, inter-system handover is performed.

NOTE:
With Single Registration mode, when there is no support for Nx, IP address change is expected upon mobility to EPS.

5.17.2.3
Mobility in dual-registration mode

To support mobility in dual-registration mode, the support of Nx interface between AMF in 5GC and MME in EPC is not required.

Editor's note:
Whether dual-registration mode can be used for IMS voice will depend upon the RAN procedures for radio assistance information in dual-registration mode and the detailed procedures that would require the UE to pre-register in order to avoid re-authentication.
During inter-system mobility from 5GC to EPC, the UE performs Attach in EPC with "handover" indication in PDN Connection Request message (TS 23.401, clause 5.3.2.1) and it subsequently moves all its other PDU session using the UE initiated PDN connection establishment procedure with "handover" flag (TS 23.401 clause 5.10.2). The UE does not continue to perform registrations in 5GC and remains registered without PDU sessions in 5GC till its registrations in 5GC times out and the network performs implicit detach.
During inter-system mobility from EPC to 5GC, the UE performs Registration in 5GC and it subsequently moves all its PDN connections from EPC using the UE initiated PDU session establishment procedure with "handover" flag (TS 23.502 [3], clause 4.3.2.2.1). The UE does not continue to perform TAU in EPC and remains attached without PDN connections in EPC till the network performs implicit detach. If the UE does not support attach without PDN connections in EPC, the UE is detached in EPC when the last PDN Connection is moved to 5GC

Editor's note:
Support of "handover" flag in TS 23.502 [3] is not yet defined.
>>> End of Changes<<<
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