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1. Introduction
There is the following text in TR 24.890 related to the 5GMM management states and substates:
From the UE's NAS perspective, the N1 interface is indistinguishable over the 3GPP access or the non-3GPP access in so much as the peer-to-peer signalling procedures and messages defined for UE NAS to 5GCN NAS over 3GPP access will be used for same purposes for UE NAS to 5GCN NAS over non-3GPP access. The 5GS NAS state machines of both 3GPP access or non-3GPP access should likewise have minimum differences. Maximum reuse should be the objective with any deviations or exceptions adopted if without such deviations or exceptions, signalling procedures and intended services will fail or malfunction, or service or architectural (or both) requirements cannot be met.
Based on the above, a reasonable approach to defining 5GMM state machine and 5GMM substates is use the 5GMM state machine and 5GMM substates for 3GPP access as a starting point for defining the 5GMM state machine and substates over for non-3GPP access and:

a)
Remove the states and substates that are not applicable to non-3GPP access;
b)
For states and substates that are applicable to both 3GPP and non-3GPP access, explain the non-3GPP access specific aspects, if any;
c)
Add states and substates that are specific to non-3GPP access.
5GMM state machine in the UE for non-3GPP access
By examinng the 5GMM state machine in the UE for 3GPP access in Figure 8.1.4.2.2.1.1, in TR 24.890 we conclude that it applies to non-3GPP access as well. Therefore, it is sufficient to use the same state machine for 3GPP access and non-3GPP access. 
 5GMM main states and substates over non-3GPP access
Table 1 below summarizes the applicability of the substates of the 5GMM-REGISTERED state and of the 5GMM-DEREGISTERED substates for 3GPP access to non-3GPP access:
Table 1: Applicability of 5GMM-REGISTERED substates and 5GMM-DEREGISTERED substates for 3GPP access to non-3GPP access
	5GMM state over 3GPP access
	Applicable to non-3GPP?
	Comments

	5GMM-REGISTERED
	Yes
	5GMM context established. Exception: UE cannot initiate periodic registration update over non-3GPP access

	5GMM-REGISTERED-INITIATED
	Yes
	UE waiting for response from NW

	5GMM-REGISTERED.NORMAL-SERVICE
	Yes
	Default substate in 5GMM-REGISTERED  Exception: UE cannot initiate periodic registration update over non-3GPP access

	5GMM-REGISTERED.ATTEMPTING-REGISTRATION-UPDATE
	Yes
	UE waiting for response from NW. Exception: UE cannot initiate periodic registration update over non-3GPP access

	5GMM-REGISTERED.LIMITED-SERVICE
	No 
	There is no need for a limited service state over non-3GPP access 

	5GMM-REGISTERED.PLMN-SEARCH
	No
	No corresponding indication from the lower layers over non-3GPP access

	5GMM-REGISTERED.NO-CELL-AVAILABLE
	No
	No corresponding indication from the lower layers over non-3GPP access

	5GMM-DEREGISTERED
	Yes
	No 5GMM context established 

	5GMM-DEREGISTERED.NORMAL-SERVICE
	Yes
	Default substate in 5GMM-DEREGISTERED  

	5GMM-DEREGISTERED.ATTEMPTING-REGISTRATION
	Yes
	UE waiting for response from NW. 

	5GMM-DEREGISTERED.LIMITED-SERVICE
	No 
	There is no need for a limited service state over non-3GPP access. 

	5GMM-DEREGISTERED.NO-SUPI
	No
	Not valid for non-3GPP access

	5GMM-DEREGISTERED.PLMN-SEARCH
	No
	No corresponding indication from the lower layers over non-3GPP access

	5GMM-DEREGISTERED.NO-CELL-AVAILABLE
	No
	No corresponding indication from the lower layers over non-3GPP access

	5GMM-DEREGISTERED.eCALL-INACTIVE
	No
	Not applicable to non-3GPP access


2. Reason for Change
There is a need to specify the 5GMM state machine and define 5GMM main states and substates over non-3GPP access for the UE side.
3. Conclusion

1.
5GMM state machine in the UE for 3GPP access can be re-used for non-3GPP access
2.
Several 5GMM states in the UE applicable to 3GPP access are not applicable to non-3GPP access (see Table 1)

3.
Several 5GMM states in the UE applicable to 3GPP access are also applicable to non-3GPP access, with some modifications (see Table 1).
4.
No new 5GMM states applicable only to non-3GPP access need to be added.
4. Proposal

It is proposed to agree the following changes to 3GPP TR 24.890 v1.0.0.
* * * First Change * * * *

8.1.4.1
General

In the following subclauses, the 5GS mobility management (5GMM) sublayer of the UE and the network is described by means of different state machines. The 5GMM sublayer states is managed per access type independently, i.e. 3GPP access or non-3GPP access. In subclause 8.1.4.2, the states of the 5GMM sublayer over 3GPP access are introduced. The states of the 5GMM sublayer over non-3GPP access are described in subclause 10.3.2.
* * * Next Change * * * *

10.3.2
Mobility management over non-3GPP access
10.3.2.x
General
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 once the IKE_SA association is established succcessfully.

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

-
UE-initiated service request procedure via non-3GPP access is supported. When the UE has uplink data to send for a PDU session over non-3GPP access and the UE is in 5GMM-IDLE mode, UE initiates 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.
10.3.2.y
5GMM sublayer states over non-3GPP access
10.3.2.y.1
General

In the following subclauses, the possible 5GMM sublayer states over non-3GPP access are described. In subclause 10.3.2.y.2, the states of the 5GMM sublayer in the UE are introduced. The states for the network side are described in subclause 10.3.2.y.3.
10.3.2.y.2
5GMM sublayer states in the UE

10.3.2.y.2.1
General

The 5GMM state machine over 3GPP access shown in Figure 8.1.4.2.2.1.1 applies to non-3GPP access as well. In the following subclauses, the possible 5GMM sublayer states in the UE over non-3GPP access are described. 
10.3.2.y.2.2
Main states

10.3.2.y.2.2.1
5GMM-NULL

5GS services are disabled in the UE. No 5GS mobility management function shall be performed in this state. 

10.3.2.y.2.2.2
5GMM-DEREGISTERED

In the state 5GMM-DEREGISTERED, no 5GMM context has been established. In order to establish a 5GMM context, the UE shall start the initial registration procedure.

10.3.2.y.2.2.3
5GMM-REGISTERED-INITIATED

A UE enters the state 5GMM-REGISTERED-INITIATED after it has started the initial registration procedure, the non-initial registration procedure (not including periodic registration update) or the service request procedure and is waiting for a response from the network.

10.3.2.y.2.2.4
5GMM-REGISTERED

In the state 5GMM-REGISTERED, a 5GMM context has been established. Additionally, one or more PDU session context(s) may be activated at the UE. The UE may initiate the non-initial registration procedure (not including the periodic registration update) and the service request procedure.

10.3.2.y.2.2.5
5GMM-DEREGISTERED-INITIATED

A UE enters the state 5GMM-DEREGISTERED-INITIATED after it has requested release of the 5GMM context by starting the deregistration procedure and is waiting for a response from the network.
10.3.2.y.2.3
Substates of state 5GMM-DEREGISTERED

10.3.2.y.2.3.1
General

The state 5GMM-DEREGISTERED is subdivided into a number of substates as described in this subclause. Valid subscriber data are available for the UE before it enters the substates.
10.3.2.y.2.3.2
5GMM-DEREGISTERED.NORMAL-SERVICE

The substate 5GMM-DEREGISTERED.NORMAL-SERVICE is chosen by the UE as the primary substate when the UE enters the state 5GMM-DEREGISTERED.

10.3.2.y.2.3.3
5GMM-DEREGISTERED.ATTEMPTING-REGISTRATION
The substate 5GMM-DEREGISTERED.ATTEMPTING-REGISTRATION is chosen in the UE if the initial registration procedure failed due to a missing response from the network.

Editor's note:
Other cases in which this substate is chosen are FFS.
10.3.2.y.2.4
Substates of state 5GMM-REGISTERED

10.3.2.y.2.4.1
General

The state 5GMM-REGISTERED is subdivided into a number of substates as described in this subclause.

10.3.2.y.2.4.2
5GMM-REGISTERED.NORMAL-SERVICE

The substate 5GMM-REGISTERED.NORMAL-SERVICE is chosen by the UE as the primary substate when the UE enters the state 5GMM-REGISTERED.

10.3.2.y.2.4.3
5GMM-REGISTERED.ATTEMPTING-REGISTRATION-UPDATE

The substate 5GMM-REGISTERED.ATTEMPTING-REGISTRATION-UPDATE is chosen by the UE if the registration update procedure failed due to a missing response from the network. No 5GMM procedure except the mobility registration update procedure procedure shall be initiated by the UE in this substate. No data shall be sent or received.

Editor's note:
Other cases in which this substate is chosen are FFS.
Editor's note:
Other substates of state 5GMM-REGISTERED are FFS, e.g. 5GMM-REGISTERED.UPDATE-NEEDED.
* * * Next Change * * * *

