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1. Introduction
This p-CR is to resolve open issues remained for 5GMM substate definition and the UE’s behaviour in substates of main states 5GMM-DEREGISTERED and 5GMM-REGISTERED.

2. Reason for Change

The 5GMM state machine and its state transition was added in the last CT1 May meeting but two Editor's notes are remained for FFS:

"Editor's note:
The substates of the main states and the detailed behaviour of the UE in the single states and substates are FFS."

"Editor's note:
The detailed behaviour of the network in the single states is FFS."

Similar as in EPS, at the UE side, thare are several substates under the main states 5GMM-DEREGISTERED and 5GMM-REGISTERED needs to be defined to cover general UE behaviour under these substates clearly.
For the main states 5GMM-DEREGISTERED, below substates can be defined so far :

· 5GMM-DEREGISTERED.NORMAL-SERVICE;

· 5GMM-DEREGISTERED.LIMITED-SERVICE;

· 5GMM-DEREGISTERED.ATTEMPTING-TO-REGISTRATION;

· 5GMM-DEREGISTERED.PLMN-SEARCH
· 5GMM-DEREGISTERED.NO-SUPI
· 5GMM-DEREGISTERED.NO-CELL-AVAILABLE
Due to in 5GS, other type of UE permanent identity (e.g. NAI) other than IMSI can be used, hence the substate "5GMM-DEREGISTERED.NO-SUPI" is defined. Other substates of state 5GMM-DEREGISTERED are still FFS, e.g. 5GMM-DEREGISTERED.REGISTRATION-NEEDED. The general UE behaviour under these substates can be also specified but still remains FFS for some substates, e.g. ATTEMPTING-TO-REGISTRATION.

For the main states 5GMM-REGISTERED, below substates can be defined so far :

· 5GMM-REGISTERED.NORMAL-SERVICE;

· 5GMM-REGISTERED.NON-ALLOWED-SERVICE
· 5GMM-REGISTERED.LIMITED-SERVICE;

· 5GMM-REGISTERED.ATTEMPTING-TO-UPDATE;

· 5GMM-DEREGISTERED.PLMN-SEARCH
· 5GMM-DEREGISTERED.NO-CELL-AVAILABLE
In 5GS, in addition to the forbidden area restrictions, a new service area restrictions are introduced: allowed area and non-allowed area. In an allowed area, the UE can behave the same as in NORMAL-SERVICE substate, i.e., all 5GMM and 5GSM signalling procedures and user data transport can be performed. However, in a non-allowed area, the UE cannot initiate the Service Request or 5GSM signalling to obtain user services (both in 5GCM-IDLE and in 5GCM-CONNECTED states). This is partly different from the NORMAL-SERVICE substate hence it is better to define a new dedicated substate to cover this case. We think there is no need to define a new dedicated substate NON-ALLOWED-SERVICE under the 5GMM-DEREGISTERED due to we cannot see any difference on the UE behaviour from the NORMAL-SERVICE substate, i.e. what the UE can only do is to initiate an initial registration procedure.
Also other substates of state 5GMM-DEREGISTERED are still FFS, e.g. 5GMM-REGISTERED.UPDATE-NEEDED. The general UE behaviour under these substates can be also specified but still remains FFS for some substates, e.g. ATTEMPTING-TO-UPDATE.

At the network side, no substate of main states 5GMM-DEREGISTERED and 5GMM-REGISTERED need to be futher specified and hence no need to define network behaviour under them as well. It proposes to remove the Editorial note at the network side.
3. Conclusions

None
4. Proposal

It is proposed to agree the following changes to 3GPP TR 24.890 V0.2.1.
* * * First Change * * * *

3.1
Definitions

For the purposes of the present document, the terms and definitions given in 3GPP TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in 3GPP TR 21.905 [1].

N1 mode: A mode of a UE allowing access to the 5G core network via the 5G access network.
N1 NAS signalling connection: A peer to peer N1 mode connection between UE and AMF. An N1 NAS signalling connection is either the concatenation of an NR RRC connection via the Uu reference point and an NG connection via the N2 reference point for 3GPP access, or the concatenation of an IPsec tunnel via the NWu reference point and an NG connection via the N2 reference point for non-3GPP access.

5GMM-IDLE mode: A UE is in 5GMM-IDLE mode when no N1 NAS signalling connection between UE and network exists. The term 5GMM-IDLE mode used in the present document corresponds to the term CM-IDLE state used in 3GPP TS 23.501 [5].
For the purposes of the present document, the following terms and definitions given in 3GPP TS 23.501 [5] apply:

5G access network
5G core network
5G QoS flow

5G QoS indicator

5G System
5G-RAN
Allowed area
Allowed NSSAI

Configured NSSAI

Network slice

Non-allowed area
PDU session
Requested NSSAI
For the purposes of the present document, the following terms and definitions given in 3GPP TS 38.413 [10] apply:

NG connection

Editor's note:
The term (NG connection) can be modified according to 3GPP TS 38.413 [10].

Editor's note:
Definition on the term NR RRC connection (or the equivalent) will be updated if defined by RAN2.
* * * Next Change * * * *

3.3
Abbreviations

For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1] and the following apply. 
An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in 3GPP TR 21.905 [1].

5GCN
5G Core Network

5GS
5G System
5GMM
5GS Mobility Management

5GSM
5GS Session Management
5GQI
5G QoS Indicator
DL
Downlink

MICO
Mobile Initiated Connection Only
N3IWF
Non-3GPP InterWorking Function
NAI
Network Access Identifier
NSSAI
Network Slice Selection Assistance Information

NSSP
Network Slice Selection Policy

QFI
QoS Flow Identity

QoS
Quality of Service

E-UTRA
Evolved Universal Terrestrial Radio Access

E-UTRAN
Evolved Universal Terrestrial Radio Access Network
EPD
Extended Protocol Discriminator
EMM
EPS Mobility Management

EPC
Evolved Packet Core Network

EPS
Evolved Packet System

GFBR
Guaranteed Flow Bit Rate
HRPD
High Rate Packet Data
MFBR
Maximum Flow Bit Rate
RQI
Reflective QoS Indication

S-NSSAI
Single NSSAI

SA
Security Association
SUPI
Subscriber Permanent Identifier
UL
Uplink
TA
Tracking Area
TAC
Tracking Area Code

TAI
Tracking Area Identity
* * * Next Change * * * *

8.1.3.2.2
5GMM sublayer states in the UE

8.1.3.2.2.1
General

In the following subclauses, the possible 5GMM sublayer states of the UE are described and shown in Figure 8.1.3.2.2.1.1. 
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NOTE:
Not all possible transitions are shown in this figure.

Editor's note:
The fatal causes and non-fatal causes used in the 5GMM procedures are FFS.
Figure 8.1.3.2.2.1.1: 5GMM main states in the UE (3GPP access)
* * * Next Change * * * *

8.1.3.2.2.3
Substates of state 5GMM-DEREGISTERED

8.1.3.2.2.3.1
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, except for the substate 5GMM-DEREGISTERED.NO-SUPI.

8.1.3.2.2.3.2
5GMM-DEREGISTERED.NORMAL-SERVICE

The substate 5GMM-DEREGISTERED.NORMAL-SERVICE is chosen in the UE when a suitable cell has been found and the PLMN or tracking area is not in the forbidden list.

8.1.3.2.2.3.3
5GMM-DEREGISTERED.LIMITED-SERVICE

The substate 5GMM-DEREGISTERED.LIMITED-SERVICE is chosen in the UE, when it is known that a selected cell is unable to provide normal service (e.g. the selected cell is in a forbidden PLMN or is in a forbidden tracking area).

8.1.3.2.2.3.4
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 chosed are FFS.
8.1.3.2.2.3.5
5GMM-DEREGISTERED.PLMN-SEARCH

The substate 5GMM-DEREGISTERED.PLMN-SEARCH is chosen in the UE, if the UE is searching for PLMNs. This substate is left either when a cell has been selected (the new substate is NORMAL-SERVICE or LIMITED-SERVICE) or when it has been concluded that no cell is available at the moment (the new substate is NO-CELL-AVAILABLE).
8.1.3.2.2.3.6
5GMM-DEREGISTERED.NO-SUPI
The substate 5GMM-DEREGISTERED.NO-SUPI is chosen in the UE, if the UE has no valid subscriber data available (SIM/USIM not available, the SIM/USIM is considered invalid by the UE) and a cell has been selected.
Editor's note:
It is FFS whether other type of SUPI needs to be used, e.g. NAI.
8.1.3.2.2.3.7
5GMM-DEREGISTERED.NO-CELL-AVAILABLE

No 5G cell can be selected. This substate is entered after a first intensive search failed when in substate 5GMM-DEREGISTERED.PLMN-SEARCH. Cells are searched for at a low rhythm. No 5GS services are offered. 
8.1.3.2.2.3.8
5GMM-DEREGISTERED.eCALL-INACTIVE
Editor's note:
How the UE enters 5GMM-DEREGISTERED.eCALL-INACTIVE sutstate is FFS.
Editor's note:
Other substates of state 5GMM-DEREGISTERED are FFS, e.g. 5GMM-DEREGISTERED.REGISTRATION-NEEDED.
* * * Next Change * * * *

8.1.3.2.2.4
Substates of state 5GMM-REGISTERED

8.1.3.2.2.4.1
General

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

8.1.3.2.2.4.2
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 and the cell the UE selected is known to be in an allowed area.

8.1.3.2.2.4.3
5GMM-REGISTERED.NON-ALLOWED-SERVICE
The substate 5GMM-REGISTERED.NON-ALLOWED-SERVICE is chosen in the UE, if the cell the UE selected is known to be in a non-allowed area.
8.1.3.2.2.4.4
5GMM-REGISTERED.ATTEMPTING-REGISTRATION-UPDATE

The substate 5GMM-REGISTERED.ATTEMPTING-REGISTRATION-UPDATE is chosen by the UE if the mobility and periodic registration update procedure failed due to a missing response from the network. No 5GMM procedure except the mobility and periodic 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 chosed are FFS.
8.1.3.2.2.4.5
5GMM-REGISTERED.LIMITED-SERVICE

The substate 5GMM-REGISTERED.LIMITED-SERVICE is chosen in the UE, if the cell the UE selected is known not to be able to provide normal service.

8.1.3.2.2.4.6
5GMM-REGISTERED.PLMN-SEARCH

The substate 5GMM-REGISTERED.PLMN-SEARCH is chosen in the UE, while the UE is searching for PLMNs.

8.1.3.2.2.4.7
5GMM-REGISTERED.NO-CELL-AVAILABLE

5G coverage has been lost or MICO mode is active in the UE. If MICO mode is active, the UE can deactivate MICO mode at any time by activating the AS layer when the UE needs to send mobile originated signalling or user data. Otherwise, The UE shall not initiate any 5GMM procedure except for cell and PLMN reselection.

Editor's note:
Other substates of state 5GMM-REGISTERED are FFS, e.g. 5GMM-REGISTERED.UPDATE-NEEDED.
* * * Next Change * * * *

8.1.3.2.3
5GMM sublayer states in the network

8.1.3.2.3.1
General

In the following subclauses, the possible 5GMM sublayer states of the network are described and shown in Figure 8.1.3.2.3.1.1.
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NOTE:
Not all possible transitions are shown in this figure.

Editor's note:
The fatal causes and non-fatal causes used in the 5GMM procedures are FFS.
Figure 8.1.3.2.3.1.1: 5GMM main states in the network (3GPP access)
* * * Next Change * * * *

8.1.3.3
Behaviour of the UE in state 5GMM-DEREGISTERED and state 5GMM-REGISTERED

8.1.3.3.1
General

In this subclause, the detailed behaviour of the UE in the states 5GMM-DEREGISTERED and 5GMM-REGISTERED is described.

8.1.3.3.2
UE behaviour in state 5GMM-DEREGISTERED

8.1.3.3.2.1
General

The state 5GMM-DEREGISTERED is entered in the UE, when:

-
the deregistration is performed either by the UE or by the network (see subclause 8.4.2.x);

-
the registration request is rejected by the AMF (see subclause 8.4.2.1);

-
the service request request is rejected by the MME (see subclause 8.4.3.1); or

-
the UE is switched on.
In state 5GMM-DEREGISTERED, the UE shall behave according to the substate as explained in subclause 8.1.3.3.2.3.
Editor's note:
Other cases in which the UE enters the state 5GMM-DEREGISTERED are FFS.
8.1.3.3.2.2
Detailed description of UE behaviour in state 5GMM-DEREGISTERED

8.1.3.3.2.2.1
NORMAL-SERVICE

The UE shall initiate an initial registration procedure.

8.1.3.3.2.2.2
LIMITED-SERVICE

The UE shall initiate an initial registration procedure when entering a cell which provides normal service.
The UE may initiate initial registration for emergency services.
8.1.3.3.2.2.3
ATTEMPTING-REGISTRATION
Editor's note:
The UE behaviour in this substate is FFS.
8.1.3.3.2.2.4
PLMN-SEARCH

The UE shall perform PLMN selection. If a new PLMN is selected, the UE shall reset the registration attempt counter and initiate the initial registration procedure (see subclause 8.4.2.1.2).
If the selected cell is known not to be able to provide normal service, the UE may initiate registration for emergency services.
8.1.3.3.2.2.5
NO-SUPI
The UE shall perform cell selection.
The UE may initiate registration for emergency services.
8.1.3.3.2.2.6
NO-CELL-AVAILABLE

The UE shall perform cell selection and choose an appropriate substate when a cell is found.
8.1.3.3.2.2.7
eCALL-INACTIVE
Editor's note:
The UE behaviour in this substate is FFS.
Editor's note:
The other required UE behaviour in state 5GMM-DEREGISTERED is FFS, e.g. selection of the substate after power on, substate when back to state 5GMM-DEREGISTERED from another 5GMM state.
* * * Next Change * * * *

8.1.3.3.3
UE behaviour in state 5GMM-REGISTERED

8.1.3.3.3.1
General

The state 5GMM-REGISTERED is entered at the UE, when:

-
the initial registration procedure is performed by the UE (see subclause 8.4.2.1.2).

In state 5GMM-REGISTERED, the UE shall behave according to the substate as explained in subclause 8.1.3.3.3.2.
8.1.3.3.3.2
Detailed description of UE behaviour in state 5GMM-REGISTERED

8.1.3.3.3.2.1
NORMAL-SERVICE

The UE:

-
shall initiate the mobility and periodic registration update procedure (according to conditions given in subclause 8.4.2.1.3);
-
shall initiate the service request procedure (according to conditions given in subclause 8.4.3.1); and
-
shall respond to paging.
8.1.3.3.3.2.2
NON-ALLOWED-SERVICE
The UE shall behave as specified in subclause 8.2.x.
8.1.3.3.3.2.3
ATTEMPTING-REGISTRATION-UPDATE

Editor's note:
The UE behaviour in this substate is FFS.
8.1.3.3.3.2.4
LIMITED-SERVICE

The UE:

-
shall perform cell selection/reselection; and
-
may initiate registration for emergency services.
8.1.3.3.3.2.5
PLMN-SEARCH

The UE shall perform PLMN selection. If a new PLMN is selected, the UE shall reset the registration attempt counter and initiate the initial registration procedure (see subclause 8.4.2.1.2).
If the selected cell is known not to be able to provide normal service, the UE may initiate registration for emergency services.
8.1.3.3.3.2.6
NO-CELL-AVAILABLE

The UE shall perform cell selection and choose an appropriate substate when a cell is found.
* * * Next Change * * * *

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.


* * * End of Change * * * *
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