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1. Introduction
TS 23.501 newly introduced single-registration mode in a network not supporting N26, which used to be called Nx. In addition, some more details were included in the TS.
2. Reason for Change
Relevant text from TS 23.501 is copied below. Legends:

· Highlighted yellow: Mode decision

· Highlighted green: Temporary ID usage

· Hghlighted cyan: No PDN connection in the EPS

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.
NOTE x: 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.

5.17.2.2
Interworking Procedures with N26 interface

5.17.2.2.1
General

Interworking procedures using the N26 interface, enables the exchange of MM and SM states between the source and target network. Handover procedures are supported with the N26 interface. When interworking procedures with N26 is used, the UE operates in single-registration mode. The network keeps only one valid MM state for the UE, either in the AMF or MME.

The support for N26 interface between AMF in 5GC and MME in EPC is required to enable seamless session continuity (e.g. for voice services) for inter-system change.
5.17.2.2.2
Mobility for UEs in single-registration mode

When the UE supports single-registration mode and network supports interworking procedure with the N26 interface:

-
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. if the UE has a PDU session established or if the UE or the EPC support "attach without PDN connectivity". The UE performs an attach procedure if the UE is registered without PDU session in 5GC and the UE or the EPC does not support attach without PDN connectivity. 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.

5.17.2.3
Interworking Procedures without N26 interface

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 support dual-registration mode may use this indication to decide whether to register early in the target system.

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 and the following below:

6.
When UE performs TAU in EPC and provides a 4G-GUTI mapped from 5G-GUTI, the MME determines that the old node is AMF and rejects the procedure with a "Handover PDN Connection Setup Support" indication to the UE. 

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:

7.
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 performs TAU procedure with 4G-GUTI mapped from 5G-GUTI. The MME determines that old node is an AMF, rejects the TAU with a "Handover PDN Connection Setup Support" indication to the UE. Based on this indication, the UE may perform Attach in EPC with "handover" indication in PDN Connection Request message (TS 23.401[26], 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[26] clause 5.10.2).

Editor's Note: It is FFS if it is optional for UE in single-registration mode to perform the procedure mentioned in bullet above and what will be the impacts. 

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

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.

-
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 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).

5.17.2.3.3
Mobility for UEs 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:
It is FFS if dual-registration mode can be used for IMS voice.

For UE operating in dual-registration mode the following principles apply for PDU session transfer from 5GC to EPC:

-
UE operating in Dual Registration mode may register in EPC ahead of any PDU session transfer using the Attach procedure without establishing a PDN Connection in EPC if the EPC supports EPS Attach without PDN Connectivity as defined in TS 23.401 [26]. Support for EPS Attach without PDN Connectivity is mandatory for UE supporting dual-registration procedures.

NOTE 1: Before attempting early registration in EPC the UE needs to check whether EPC supports EPS Attach without PDN Connectivity by reading the related SIB in the target cell.

-
UE performs PDU session transfer from 5GC to EPC using the UE initiated PDN connection establishment procedure with “handover” indication in the PDN Connection Request message (TS 23.401 [26], clause 5.10.2).

-
If the UE has not registered with EPC ahead of the PDU session transfer, the UE can perform Attach in EPC with “handover” indication in the PDN Connection Request message (TS 23.401 [26], clause 5.3.2.1).

-
UE may selectively transfer certain PDU sessions to EPC, while keeping other PDU Sessions in 5GC.

-
UE may maintain the registration up to date in both 5GC and EPC by re-registering periodically in both systems. If the registration in either 5GC or EPC times out (e.g. upon mobile reachable timer expiry), the corresponding network starts an implicit detach timer.

NOTE 2: Whether UE transfers some or all PDU sessions on the EPC side and whether it maintains the registration up to date in both EPC and 5GC can depend on UE capabilities that are implementation dependent. The information for determining which PDU sessions are transferred on EPC side and the triggers can be pre-configured in the UE and are not specified in this release of the specification.

For UE operating in dual-registration mode the following principles apply for PDN connection transfer from EPC to 5GC:

-
UE operating in Dual Registration mode may register in 5GC ahead of any PDN connection transfer using the Registration procedure without establishing a PDU session in 5GC (TS 23.502 [3], clause 4.2.2.2.2).

-
UE performs PDN connection transfer from EPC to 5GC using the UE initiated PDU session establishment procedure with “Existing PDU Session” indication (TS 23.502 [3], clause 4.3.2.2.1).

-
If the UE has not registered with 5GC ahead of the PDN connection transfer, the UE can perform Registration in 5GC with “Existing PDU Session” indication in the PDU Session Request message.

Editor's note:
Support of Registration combined with PDU Session Request in TS 23.502 [3] is not yet defined.

-
UE may selectively transfer certain PDN connections to 5GC, while keeping other PDN Connections in EPC.

-
UE may maintain the registration up to date in both EPC and 5GC by re-registering periodically in both systems. If the registration in either EPC or 5GC times out (e.g. upon mobile reachable timer expiry), the corresponding network starts an implicit detach timer.

NOTE 3: Whether UE transfers some or all PDN connections on the 5GC side and whether it maintains the registration up to date in both 5GC and EPC can depend on UE capabilities that are implementation dependent. The information for determining which PDN connections are transferred on 5GC side and the triggers can be pre-configured in the UE and are not specified in this release of the specification.

NOTE 4: If EPC does not support EPS Attach without PDN Connectivity the MME detaches the UE when the last PDN connection is released by the PGW as described in TS 23.401 [26] clause 5.4.4.1 (in relation to transfer of the last PDN connection to non-3GPP access).
Editor's note:
For UEs operating in dual-registration mode it needs to be clarified how the network determines the access to which it routes control plane requests for MT services (e.g. MT SMS).

3. Conclusions

<Conclusion part (optional)>
4. Proposal

It is proposed to agree the following changes to 3GPP TR 24.890 V0.2.1.
* * * First Change * * * *
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4.3
Architecture for interworking with E-UTRAN connected to EPC
Interworking between the 5GS and the EPC through E-UTRAN is supported and specified in 3GPP TS 23.501 [2] as illustrated by the figure 4.3.1. The system interworking procedures are specified in 3GPP TS 23.502 [6].



Figure 4.3.1: Non-roaming architecture for interworking between the 5GS and the EPC/E-UTRAN
The N26 interface is an inter-CN interface between the MME and the AMF used to enable interworking between the EPC and the 5GCN. Support of the N26 interface is optional. However, single-registration mode (see 3GPP TS 23.501 [5]) requires support for N26 interface between the AMF and the MME to enable seamless session continuity (e.g. for voice services) for N1 mode to S1 mode inter-system change and vice versa.
Editor's note:
The details of the N1 mode to S1 mode inter-system change and S1 mode to N1 mode inter-system change is FFS and will be captured by CT1 based on stage 2 requirements (e.g., UE behaviour, mapping of identities, mapping of contexts).
Editor's note:
Whether to support the single-registration mode without N26 interface is FFS.
* * * Next Change * * * *

8.4.2.1
Registration procedure

8.4.2.1.1
General

The registration procedure is always initiated by the UE and can be used for the following purposes:

-
initial registration for 5GS services;

-
mobility registration updating to update the registration of the actual tracking area of a UE in the network;

-
periodic registration updating to periodically notify the availability of the UE to the network;

-
initial registration for emergency services.

Editor's note:
Further purposes are FFS.

8.4.2.1.2
Registration procedure for initial registration

8.4.2.1.2.1
General

This procedure can be used by a UE for initial registration for 5GS services.

When the UE initiates the registration procedure for initial registration, the UE shall indicate "initial registration" in the 5GS registration type IE.

8.4.2.1.2.2
Initial registration initiation

The UE initiates the registration procedure for initial registration by sending a REGISTRATION REQUEST message to the AMF, starting timer Ta. If timer Tb is currently running, the UE shall stop timer Tb. If timer Tc is currently running, the UE shall stop timer Tc. 
If the UE suppots S1 mode, the UE shall include the S1 mode supported indication in the REGISTRATION REQUEST message.

Editor's note:
Details on how the S1 mode supported indication is included in the REGISTRATION REQUEST message are FFS.
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Figure 8.4.2.1.2.2.1: Registration procedure for initial registration
8.4.2.1.2.3
5GMM common procedure initiation

The network may initiate 5GMM common procedures, e.g. the identification, authentication and security procedures during the registration procedure, depending on the information received in the REGISTRATION REQUEST message.

8.4.2.1.2.4
Initial registration accepted by the network

If the initial registration request is accepted by the network, the AMF shall send a REGISTRATION ACCEPT message to the UE and start timer Td.
If the UE included S1 mode supported indication in the REGISTRATION REQUEST message, the AMF supporting intersystem change with EPS shall set the dual-registration supported IE to either:
-
"dual-registration not supported" if the AMF supports the N26 interface; or

-
"dual-registration supported" if the AMF does not support the N26 interface.
The UE shall select the mode for intersystem change as follows:

1)
if the dual-registration supported IE is set to "dual-registration not supported", the UE shall select single-registration mode; or

2)
if the dual-registration support IE is set to "dual-registration supported", the UE shall select dual-registration mode, if the UE supports dual-registration mode.
Editor's note:
Details on the case where the network provides the dual-registration supported IE set to "dual-registration supported" and the UE does not support dual-registration mode, are FFS.
The UE shall take the selected mode for intersystem change as valid for the entire PLMN.
Editor's note:
Further details on initial registration accepted by the network are FFS.

8.4.2.1.2.5
Initial registration not accepted by the network

If the initial registration request cannot be accepted by the network, the AMF shall send a REGISTRATION REJECT message to the UE including an appropriate 5GMM cause value.

The UE shall take the following actions depending on the 5GMM cause value received in the REGISTRATION REJECT message.

#3

(Illegal UE);

#6

(Illegal ME); or
#8

(5GS services not allowed);

Editor's note:
Further details on initial registration not accepted by the network are FFS.

8.4.2.1.2.6
Initial registration for emergency services not accepted by the network

Editor's note:
Possible handling of initial registration for emergency services by the network is FFS.

8.4.2.1.2.7
Abnormal cases in the UE

Editor's note:
Abnormal cases in the UE are FFS.

8.4.2.1.2.8
Abnormal cases on the network side

Editor's note:
Abnormal cases in the network are FFS.

8.4.2.1.3
Registration procedure for mobility and periodic registration update

8.4.2.1.3.1
General

This procedure can be used by a UE for mobility and periodic registration update for 5GS services.

When the UE initiates the registration procedure for mobility and periodic registration update, the UE shall indicate "mobility registration update" or "periodic registration update" respectively in the 5GS registration type IE.

The periodic registration updating procedure is controlled in the UE by timer Te. When timer Te expires, the periodic tracking area updating procedure is started. Start and reset of timer Te is described in subclause 8.5.

8.4.2.1.3.2
Mobility and periodic registration update initiation

The UE in state 5GMM-REGISTERED shall initiate the mobility and periodic registration updating procedure by sending a REGISTRATION REQUEST message to the AMF,

a)
when the UE detects entering a tracking area that is not in the list of tracking areas that the UE previously registered in the AMF; or

b)
when the periodic registration updating timer Te expires.

Editor's note:
Further cases for initiation of mobility and periodic registration update are FFS.

After sending the REGISTRATION REQUEST message to the AMF the UE shall start timer Ta. If timer Tb is currently running, the UE shall stop timer Tb. If timer Tc is currently running, the UE shall stop timer Tc.
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Figure 8.4.2.1.3.2.1: Registration procedure for mobility and periodic registration update
8.4.2.1.3.3
5GMM common procedure initiation

The network may initiate 5GMM common procedures, e.g. the identification, authentication and security procedures during the registration procedure, depending on the information received in the REGISTRATION REQUEST message.

8.4.2.1.3.4
Mobility and periodic registration update accepted by the network

If the registration update request has been accepted by the network, the AMF shall send a REGISTRATION ACCEPT message to the UE. If the AMF assigns a new temporary user ID for the UE, a temporary user ID shall be included in the REGISTRATION ACCEPT message. In this case, the AMF shall start timer Td.

Editor's note:
Further details on mobility and periodic registration update accepted by the network are FFS.

8.4.2.1.3.5
Mobility and periodic registration update not accepted by the network

If the mobility and periodic registration update request cannot be accepted by the network, the AMF shall send a REGISTRATION REJECT message to the UE including an appropriate 5GMM cause value.

The UE shall take the following actions depending on the 5GMM cause value received in the REGISTRATION REJECT message.

#3

(Illegal UE);

#6

(Illegal ME); or
#8

(5GS services not allowed);
Editor's note:
Further details on mobility and periodic registration update not accepted by the network are FFS.

8.4.2.1.3.6
Abnormal cases in the UE

Editor's note:
Abnormal cases in the UE are FFS.

8.4.2.1.3.7
Abnormal cases on the network side

Editor's note:
Abnormal cases in the network are FFS.

* * * Next Change * * * *

9.4.1
UE-requested PDU session establishment procedure

Editor's note:
Transport between SMF and AMF depends on CT4 decisions.

9.4.1.1
General

The purpose of the UE-requested PDU session establishment procedure is to establish a new PDU session with a DN or to perform handover of an existing PDU session between 3GPP access and non-3GPP access or to transfer an existing PDN connection in the EPS to the 5GS. If accepted by the network, the PDU session enables exchange of PDUs between the UE and the DN. 

9.4.1.2
UE-requested PDU session establishment procedure initiation

In order to initiate the UE-requested PDU session establishment procedure, the UE shall create a PDU SESSION ESTABLISHMENT REQUEST message.

If the UE requests to establish a new PDU session with a DN and requests a PDU session type, the UE shall set the PDU session type IE of the PDU SESSION ESTABLISHMENT REQUEST message to the IP version capability as specified in subclause 9.3.2, "ethernet" or "unstructured".

If the UE requests to establish a new PDU session with a DN and the UE requests an SSC mode, the UE shall set the SSC mode IE of the PDU SESSION ESTABLISHMENT REQUEST message to the SSC mode.

If the UE requests to establish a new PDU session with a DN and needs to provide information for the PDU session authentication and authorization by the external DN, the UE shall include the PDU DN request container with the information for the PDU session authentication and authorization by the external DN.

Editor's note:
FFS whether CT1 need to give more details about coding of the information for the PDU session authentication and authorization by the external DN.
Editor's note:
Further he contents of the PDU SESSION ESTABLISHMENT REQUEST are FFS.

The UE shall transport:

a)
the PDU SESSION ESTABLISHMENT REQUEST message;
b)
the PDU session ID;
c)
the S-NSSAI, if the UE requests a S-NSSAI other than default S-NSSAI;

d)
and the requested DNN, if the UE requests a connectivity to a DNN other than the default DNN; and 
e)
the request type set:

1)
to "initial request", if the UE requests to establish a new PDU session; or

2)
to "existing PDU session", if the UE requests:

i)
handover of an existing PDU session between 3GPP access and non-3GPP access; or

ii)
transfer of an existing PDN connection in the EPS to the 5GS.
using the UE-initiated SM message transport procedure as specified in subclause 8.4.2.2.1.1 or the UE-initiated NAS transport procedure as specified in subclause 8.4.1.1.3.2, and the UE shall start timer Tx (see example in figure 9.4.1.2.1).
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Figure 9.4.1.2.1: UE-requested PDU session establishment procedure
Upon receipt of a PDU SESSION ESTABLISHMENT REQUEST message, a PDU session ID, optionally a S-NSSAI, and optionally a DNN, and the request type, the SMF checks whether connectivity with the requested DN can be established. If the requested DNN is not included, the SMF shall use the default DNN. If the S-NSSAI is not included, the SMF may determine a default S-NSSAI according to the subscription context from UDM and, if determined, the SMF may use the default S-NSSAI as the S-NSSAI.
9.4.1.3
UE-requested PDU session establishment procedure accepted

If the connectivity with the requested DN is accepted by the network, the SMF shall create a PDU SESSION ESTABLISHMENT ACCEPT message.

The SMF shall set the authorized QoS rules IE of the PDU SESSION ESTABLISHMENT ACCEPT message to the authorized QoS rules of the PDU session.

The SMF shall set the selected SSC mode IE of the PDU SESSION ESTABLISHMENT ACCEPT message to the selected SSC mode of the PDU session.

The SMF shall set the selected S-NSSAI IE of the PDU SESSION ESTABLISHMENT ACCEPT message to the selected S-NSSAI of the PDU session.

If the PDU SESSION ESTABLISHMENT REQUEST message does not include a PDU session type IE, the SMF shall set the selected PDU session type IE of the PDU SESSION ESTABLISHMENT ACCEPT message to the selected PDU session type of the PDU session.

If the selected PDU session type is "IPv4", the SMF shall include the PDU address IE in the PDU SESSION ESTABLISHMENT ACCEPT message and shall set the PDU address IE to an IPv4 address is allocated to the UE in the PDU session.

The SMF shall set the selected DNN IE of the PDU SESSION ESTABLISHMENT ACCEPT message to the selected DNN of the PDU session.

The SMF shall set the selected Session-AMBR IE of the PDU SESSION ESTABLISHMENT ACCEPT message to the Session-AMBR of the PDU session.

Editor's note:
Further contents of the PDU SESSION ESTABLISHMENT ACCEPT are FFS.

The SMF shall send the PDU SESSION ESTABLISHMENT ACCEPT message.

Upon receipt of a PDU SESSION ESTABLISHMENT ACCEPT message and a PDU session ID, using the network-initiated SM message transport procedure as specified in subclause 8.4.1.1.1.1.3, the UE shall stop timer Tx and shall consider that the PDU session was established.

9.4.1.4
UE requested PDU session establishment procedure rejected by SMF

If the connectivity with the requested DN is rejected by the network, the SMF shall create a SM PDU SESSION ESTABLISHMENT REJECT message.

The SMF shall set the SM cause IE of the PDU SESSION ESTABLISHMENT REJECT message to indicate the reason for rejecting the PDU session establishment.

The SM cause IE typically indicates one of the following SM cause values:

Editor's note: SM causes are FFS.

Editor's note:
Further contents of the SM PDU SESSION ESTABLISHMENT REJECT are FFS.

The SMF shall send the SM PDU SESSION ESTABLISHMENT REJECT message.

Upon receipt of a PDU SESSION ESTABLISHMENT REJECT message and a PDU session ID, using the network-initiated SM message transport procedure as specified in subclause 8.4.1.1.1.1.3, the UE shall stop timer Tx and shall consider that the PDU session was not established.

9.4.1.5
Abnormal cases in the UE

The following abnormal cases can be identified:

a)
Tx expired

Editor's note:
Further abnormal cases in the UE are FFS.

9.4.1.6
Abnormal cases on the network side

Editor's note:
Abnormal cases in the network side are FFS.

* * * Next Change * * * *

11
Interworking with E-UTRAN connected to EPC

11.1
General

In order to interwork with E-UTRAN connected to EPC, the UE supporting both S1 mode and N1 mode can operate in single-registration mode or dual-registration mode (see 3GPP TS 23.501 [5]). Support of single-registration mode is mandatory for UEs supporting both S1 mode and N1 mode.
During the attach procedure or initial registration procedure, the mode for intersystem change is selected if the UE supports both S1 mode and N1 mode, and the network supports intersystem change. See 3GPP TS 24.301 [x] and subclause 8.4.2.1 for further details.

11.2
Single-registration mode

11.2.1
General

If both 5GMM and EMM are enabled, a UE, which is capable of N1 mode and S1 mode in the single-registration mode, shall maintain one common registration for 5GMM and EMM.

11.2.2
Coordination between 5GMM and EMM

A UE that is not registered shall be in state EMM-DEREGISTERED and in state 5GMM-DEREGISTERED.

In N1 mode, upon successful registration procedure, the UE operating in the single-registration mode shall enter substates 5GMM-REGISTERED.NORMAL-SERVICE and EMM-REGISTERED.NO-CELL-AVAILABLE.

In S1 mode, upon successful attach or tracking area updating procedure, the UE operating in the single-registration mode shall enter substates 5GMM-REGISTERED.NO-CELL-AVAILABLE and EMM-REGISTERED.NOMRAL-SERVICE.

Editor’s note:
The substate 5GMM-REGISTERED.NORMAL-SERVICE is comparable to the substate EMM-REGISTERED.NORMAL-SERVICE. Detailed description is FFS.

Editor’s note:
The substate 5GMM-REGISTERED.NO-CELL-AVAILABLE is comparable to the substate EMM-REGISTERED.NO-CELL-AVAILABLE. Detailed description is FFS.

At intersystem change from N1 mode to S1 mode when no PDU session context is active, the UE shall move to state 5GMM-DEREGISTERED and state EMM-DEREGISTERED and then initiate the attach procedure if at least one of the UE and the MME does not support EMM-REGISTERED without PDN connection.
11.3
Dual-registration mode

If both 5GMM and EMM are enabled, a UE, which is capable of N1 mode and S1 mode in the dual-registration mode, shall maintain independent registrations for 5GMM and EMM independently and coordination between 5GMM and EMM is not needed.
The UE operating in the dual-registration mode may perfrom the attach procedure towards the MME ahead of PDU session transfer from the 5GS to EPS if both the UE and the MME support EMM-REGISTERED without PDN connection.
If both the UE and the MME support EMM-REGISTERED without PDN connection, the UE that transferred all PDN connections to the 5GS, may be in state EMM-REGISTERED. Otherwise, the UE shall enter state EMM-DEREGISTERED upon transferring all PDN connection to the 5GS.
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