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1. Introduction
NAS procedures over non-3GPP access networks have been specified in subclause 10 of TR 24.890 but they have not been captured in TS 24.501.
It is proposed to have a dedicated subclause 5.5.x to capture NAS over non-3GPP access networks and some specific procedures for registraton and de-registration in TS 24.501.
2. Reason for Change
It is proposed to capture access to the 5G core network via non-3GPP access networks in TS 24.501 accordingly.
3. Proposal

It is proposed to agree the following changes to 3GPP TS 24.501 v0.2.2.
* * * First Change * * * *

5.5.1.2.2
Initial registration initiation
The UE initiates the registration procedure for initial registration by sending a REGISTRATION REQUEST message to the AMF, starting timer T3510. If timer T3502 is currently running, the UE shall stop timer T3502. If timer T3511 is currently running, the UE shall stop timer T3511.
If the UE holds a valid 5G-GUTI, the UE shall indicate the 5G-GUTI in the 5GS mobile identity IE. If the UE does not hold a valid 5G-GUTI, the UE shall include the SUPI in the 5GS mobile identity IE.
If the UE operating in the single-registration mode holds a valid 4G-GUTI only, the UE shall include the 5G-GUTI IE mapped from the 4G-GUTI as specified in 3GPP TS 23.003 [2] in the 5GS mobile identity IE of the REGISTRATION REQUEST message. If the UE operating in the single-registration mode holds a valid 4G-GUTI and a valid 5G-GUTI, it shall include in the 5GS mobile identity IE of the REGISTRATION REQUEST message either 5G-GUTI mapped from 4G-GUTI or 5G-GUTI according to the system (i.e. either EPS or 5GS), where the last successful EPS attach, tracking area updating or registration procedure was performed.

If the UE is operating in the dual-registration mode, the UE shall include the UE status IE with the EMM registration status set to "UE is in EMM-REGISTERED state". If the UE has a valid 5G-GUTI, the UE shall include the 5G-GUTI in the REGISTRATION REQUEST message. The UE operating in the dual-registration mode shall not use 4G-GUTI even if the UE has a valid 4G-GUTI.

If the last visited registered TAI is available, the UE shall include the last visited registered TAI in the REGISTRATION REQUEST message.

If the UE supports network slicing, the UE shall include the requested NSSAI containing the S-NSSAI(s) corresponding to the slice(s) to which the UE wishes to register in the REGISTRATION REQUEST. If the UE has allowed NSSAI or configured NSSAI for the current PLMN, the requested NSSAI shall be either:

a)
the configured NSSAI for the current PLMN, or a subset thereof as described below, if the UE has no allowed NSSAI for the current PLMN; or

b)
the allowed NSSAI for the current PLMN, or a subset thereof as described below, if the UE has an allowed NSSAI for the current PLMN; or

c)
the allowed NSSAI for the current PLMN, or a subset thereof as described below, plus one or more S-NSSAIs from the configured NSSAI for which no corresponding S-NSSAI is present in the allowed NSSAI and those are neither in the temporarily rejected NSSAI for the current registration are nor in the permanently rejected NSSAI for the current registration area.

Otherwise if the UE has neither allowed NSSAI nor configured NSSAI for the current PLMN, the UE shall not include a requested NSSAI in the REGISTRATION REQUEST message.

The subset of configured NSSAI provided in the requested NSSAI consists of one or more S-NSSAIs in the configured NSSAI applicable to the current PLMN, if:
a)
the S-NSSAI is neither in the temporarily rejected NSSAI for the current registration area nor in the permanently rejected NSSAI for the current registration area; or
b)
the S-NSSAI was not previously added by the UE in a requested NSSAI.

The subset of allowed NSSAI provided in the requested NSSAI consists of one or more S-NSSAIs in the allowed NSSAI for the current PLMN.
NOTE 1:
How the UE selects the subset of configured NSSAI or allowed NSSAI to be provided in the requested NSSAI is implementation.

NOTE 2:
The number of S-NSSAI(s) included in the requested NSSAI cannot exceed eight.
If the UE wishes to prolong the established NAS signalling connection after the completion of the initial registration procedure, it shall set the "follow-on request pending" indication to 1.
If the UE supports S1 mode, the UE shall set the S1 mode bit to "S1 mode supported" in the 5GMM capability IE of the REGISTRATION REQUEST message.
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Figure 5.5.1.2.2.1: Registration procedure for initial registration

When the UE initiates registration over a non-3GPP access to a PLMN for which it has a valid 5G-GUTI, the UE shall use this 5G-GUTI during the registration. When the UE is currently registered with the same PLMN over a 3GPP access, the 5G-GUTI is considered as valid. 

* * * Next Change * * * *

5.5.2.2.1
UE-initiated de-registration procedure initiation
The de-registration procedure is initiated by the UE by sending a DEREGISTRATION REQUEST message (see example in figure 5.5.2.2.1). The De-registration type IE included in the message indicates whether the de-registration procedure is due to a "switch off" or not. The access type included in the message indicates whether the de-registration procedure is:
a)
for 5GS services over 3GPP access, or

b)
for 5GS services over both 3GPP access and non-3GPP access when the UE is registered in the same PLMN over both accesses.

If the UE has a valid 5G-GUTI, the UE shall populate the Mobile identity IE with the valid 5G-GUTI. If the UE does not have a valid 5G-GUTI, the UE shall populate the Mobile identity IE with its SUPI.
If the UE does not have a valid 5G-GUTI and it does not have a valid SUPI, then the UE shall populate the Mobile identity IE with its PEI.
If the de-registration request is not due to switch off and the UE is in the state 5GMM-REGISTERED or 5GMM-REGISTERED-INITIATED, timer Txa shall be started in the UE after the DEREGISTRATION REQUEST message has been sent. The UE shall enter the state 5GMM-DEREGISTERED-INITIATED.

If the UE is to be switched off, the UE shall try for a period of 5 seconds to send the DEREGISTRATION REQUEST message. During this period, the UE may be switched off as soon as the DEREGISTRATION REQUEST message has been sent.
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Figure 5.5.2.2.1.1: UE-initiated de-registration procedure

When the UE has no PDU sessions over non-3GPP access, or the UE moves all the PDU sessions over a non-3GPP access to a 3GPP access, the UE and the AMF need not initiate de-registration over the non-3GPP access.

The AMF shall provide the UE with a non-3GPP de-registration timer Tx.

Once the UE enters the 5GMM-IDLE over non-3GPP access, the UE starts a non-3GPP de-registraion timer Tx. When the timer Tx expires, the UE shall perform de-registration for non-3GPP access and enter the state 5GMM-DEREGISTERED over non-3GPP access.

Once the AMF enters the 5GMM-IDLE, the AMF starts a non-3GPP implicit de-registration timer Ty. When the timer Ty expires, the AMF shall perform de-registration for non-3GPP access and enter the state 5GMM-DEREGISTERED over non-3GPP access.

The non-3GPP implicit de-registration timer Ty shall be longer than the non-3GPP de-registration timer Tx.
Editor’s note:
The non-3GPP de-registration timer Tx and the non-3GPP implicit de-registration timer Ty are FFS.
* * * Next Change * * * *

5.5.X
NAS over non-3GPP access

5.5.X.1
General

In this release, the 5GS supports untrusted non-3GPP accesses and does not support trusted non-3GPP accesses (see 3GPP TS 23.501 [9]).
When a UE isin 5GMM-CONNECTED mode over 3GPP access and in 5GMM-CONNECTED mode over non-3GPP access, two N1 NAS signalling connections shall exist for the UE.
A UE simultaneously registered to a single PLMN over 3GPP access and non-3GPP access, shall be served by a single AMF. In this case, when a UE is in 5GMM-CONNECTED mode over 3GPP access and in 5GMM-CONNECTED mode over non-3GPP access, two N1 NAS signalling connections shall exist for the AMF. Otherwise a UE registered to two different PLMNs over 3GPP and non-3GPP access networks, shall be served by two AMFs in two different PLMNs. In this case, when a UE is in 5GMM-CONNECTED mode over 3GPP access and in 5GMM-CONNECTED mode over non-3GPP access, single N1 NAS signalling connections shall exist for each of the AMFs.
Upon successful establishment of the N1 NAS signalling connection over non-3GPP access, the NAS performs the registration over non-3GPP access, to the selected PLMN by follow the registration procedure for initial registration given in subclause 8.5.2.1.2, except for the following:-

-
the UE shall not request use of MICO mode.

When the UE is registered with a PLMN over a non-3GPP access, the AMF and the UE maintain:

-
Registration state and state machine over non-3GPP access;

-
Security context;

-
5G-GUTI;

-
Registration area for non-3GPP access, which is associated with a fixed well-known N3GPP TAI; and

-
Non-3GPP de-registration timer in the UE and non-3GPP implicit de-registration timer in the AMF.

Editor’s note:
What information the N3IWF maintains for a registered UE is FFS.
When the UE is registered with a PLMN over a non-3GPP access and over a 3GPP access, the AMF and the UE maintain:

-
Separate registration states and separate instances of state machines over 3GPP access and non-3GPP access, respectively;

Editor’s note:
The state machine over non-3GPP access is FFS.
-
Separate registration areas; and

-
Same security context and5G-GUTI, only if the UE is registered with the same PLMN over both accesses. Otherwise, the security contexts and the 5G-GUTI shall be separate.

Editor’s note:
To what extent the security context is the same when the UE is registered with the same PLMN over both accesses is FFS.
When the UE wishes to initiate registration over both 3GPP access and non-3GPP access in the same PLMN (e.g. the 3GPP access and the selected N3IWF are located in the same PLMN), the UE: 
-
in 5GMM-REGISTERED-INITIATED over 3GPP access shall not initiate registration over non-3GPP access; or

-
in 5GMM-REGISTERED-INITIATED over non-3GPP access shall not initiate registration over 3GPP access.

NOTE:
To which access (i.e. 3GPP access or non-3GPP access) the UE initiates registration first is up to UE implementation).

5.5.X.2
Mobility management over non-3GPP access

The mobility management procedures defined for N1 over 3GPP access will be re-used for N1 over non-3GPP access with the following exceptions:

-
the status of the UE's non-3GPP 5GMM instance and the status of the UE's 3GPP 5GMM instance are independent and can be different.

-
single registration mode and dual registration mode do not apply for 5GMM over non-3GPP access.

-
there will be one instance of 5GMM for 3GPP access and one instance of 5GMM for non-3GPP access. The RPLMN over non-3GPP access can be different from the RPLMN over 3GPP access. The MCC of the RPLMN over 3GPP access and the MCC of the RPLMN over the non-3GPP access can also be different.

-
as over non-3GPP access the 5GS operates one common registration area for an entire PLMN, list management of registration areas and resultant registration updating due to registration area change with the registered PLMN is not required. Periodic registration over a non-3GPP access shall not be applied. Registration updating at change of PLMN is still required.

-
the 5GMM over non-3GPP access considers that the N1 NAS signalling connection is established when the lower layers indicate that the access stratum connection is established succcessfully.

Editor's note:
Further exceptions are possible and are FFS.

-
UE-initiated service request procedure via non-3GPP access is supported. Upon indication from the lower layers of non-3GPP access, that the access stratum conncetion is established between UE and network, the UE in 5GMM-REGISTERED state and in 5GMM-IDLE mode over non-3GPP access shall initiate the service request procedure via non-3GPP access to re-activate user plane connections for all PDU sessions associated with non-3GPP access, but not PDU sessions associated with 3GPP access.

-
There is no network initiated service request procedure via non-3GPP Access.
The UE registers separately for 3GPP access and non-3GPP access, respectively.

An access stratum connection must exist before the UE can perform the registration procedure.

The UE shall not perform periodic registration update over a non-3GPP access.

The UE cannot be paged over a non-3GPP access.
5.5.X.3
Session management over non-3GPP access

The session management procedures defined for N1 over 3GPP access will be re-used for N1 over non-3GPP access.

Editor's note:
Further exceptions are possible and are FFS.

* * * End of Change * * * *
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