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1. Reasons for Change

1) TS 24.501 currently contains place holders for substate 5GMM-DEREGISTERED.eCALL-INACTIVE and the associated UE behavior. The corresponding subclauses need to be populated with the relevant contents. Additionally, a 5GMM procedure for eCall inactivity needs to be specified.
Since the eCall inactivity timers need to be kept running upon intersystem change between N1 mode and S1 mode, it is proposed to reuse the timers defined in TS 24.301 (T3444 and T3445) rather than definining new timers.

2) A subclause about 5GMM substate selection after power on needs to be added.

3) A sublause describing the UE behavior when back to state 5GMM-DEREGISTERED from another 5GMM state needs to be added.
2. Proposal

It is proposed to agree the following changes to 3GPP TS 24.501 v1.0.0.
* * * First Change * * * *
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Definitions and abbreviations

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].

5GMM-IDLE mode: In this specification, if the term is used standalone, a UE in 5GMM-IDLE mode means the UE can be either in 5GMM-IDLE mode over 3GPP access or in 5GMM-IDLE mode over non-3GPP access.
5GMM-CONNECTED mode: In this specification, if the term is used standalone, a UE in 5GMM-CONNECTED mode means the UE can be either in 5GMM-CONNECTED mode over 3GPP access or in 5GMM-CONNECTED mode over non-3GPP access.
5GMM-IDLE mode over 3GPP access: A UE is in 5GMM-IDLE mode over 3GPP access when no N1 NAS signalling connection between the UE and network over 3GPP access exists. The term 5GMM-IDLE mode over 3GPP access used in the present document corresponds to the term CM-IDLE state for 3GPP access used in 3GPP TS 23.501 [5].
5GMM-CONNECTED mode over 3GPP access: A UE is in 5GMM-CONNECTED mode over 3GPP access when a N1 NAS signalling connection between the UE and network over 3GPP access exists. The term 5GMM-CONNECTED mode over 3GPP access used in the present document corresponds to the term CM-CONNECTED state for 3GPP access used in 3GPP TS 23.501 [5].
5GMM-IDLE mode over non-3GPP access: A UE is in 5GMM-IDLE mode over non-3GPP access no N1 NAS signalling connection between the UE and network over non-3GPP access exists. The term 5GMM-IDLE mode over non-3GPP access used in the present document corresponds to the term CM-IDLE state for non-3GPP access used in 3GPP TS 23.501 [5].
5GMM-CONNECTED mode over non-3GPP access: A UE is in 5GMM-CONNECTED mode over non-3GPP access when it has N1 NAS signalling connection between the UE and network over non-3GPP access exists. The term 5GMM-CONNECTED mode over non-3GPP access used in the present document corresponds to the term CM-CONNECTED state for non-3GPP access used in 3GPP TS 23.501 [5].
Access stratum connection: A peer to peer access stratum connection between either the UE and the NG-RAN for 3GPP access or the UE and the N3IWF for non-3GPP access. The access stratum connection for 3GPP access corresponds to an RRC connection via the Uu reference point. The creation of the access stratum connection for non-3GPP access corresponds to the completion of the IKE_SA_INIT exchange (see IETF RFC 7296 [32]) via the NWu reference point.
DNN based congestion control: Type of congestion control at session management level that is applied to reject session management requests from UEs or release PDU sessions when the associated DNN is congested.
General NAS level congestion control: Type of congestion control at mobility management level that is applied at a general overload or congestion situation in the network, e.g. lack of processing resources.
Last visited registered TAI: A TAI which is contained in the registration area that the UE registered to the network and which identifies the tracking area last visited by the UE.
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 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.

PDU session for LADN: A PDU session with a DNN associated with a LADN.
Registered for emergency services: A UE is registered for emergency services if it has successfully completed initial registration for emergency services or if it has only one PDU session established which is for emergency services.
Rejected NSSAI: Rejected NSSAI for the current PLMN or rejected NSSAI for the current PLMN and registration area combination.
Rejected NSSAI for the current PLMN: A set of S-NSSAIs which was included in the requested NSSAI by the UE and is sent by the AMF with the rejection cause "S-NSSAI not available in the current PLMN".
Rejected NSSAI for the current PLMN and registration area combination: A set of S-NSSAIs which was included in the requested NSSAI by the UE and is sent by the AMF with the rejection cause "S-NSSAI not available in the current registration area".
Removal of eCall only mode restriction: All the limitations as described in 3GPP TS 22.101 [bb] for the eCall only mode do not apply any more.

Selected core network type information: A type of core network (EPC or 5GCN) selected by the UE NAS layer in case of an E-UTRA cell connected to both EPC and 5GCN.
UE configured for high priority access in selected PLMN: A UE configured with one or more access identities equal to 1, 2, or 11-15 applicable in the selected PLMN as specified in subclause 4.5.2. Definition derived from 3GPP TS 22.261 [2].
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 identifier

5G-GUTI

5G System
5G-S-TMSI

Allowed area

Allowed NSSAI

AMF region

AMF set

Configured NSSAI

Local area data network

Network slice

NG-RAN
Non-allowed area

Non-seamless non-3GPP offload

PDU session
PDU session type

PEI

Requested NSSAI

SUPI
SUCI
For the purposes of the present document, the following terms and definitions given in 3GPP TS 33.501 [16] apply:

5G security context

5G NAS security context

Current 5G security context

Full native 5G security context

K'AME
KAMF
KASME
Mapped security context

Native 5G security context
Non-current 5G security context

Partial native 5G security context
For the purposes of the present document, the following terms and definitions given in 3GPP TS 38.413 [23] apply:

NG connection

For the purposes of the present document, the following terms and definitions given in 3GPP TS 23.401 [cc] apply:

eCall only mode
For the purposes of the present document, the following terms and definitions given in 3GPP TS 23.167 [aa] apply:

eCall over IMS
* * * Next Change * * * *

5.1.2
Types of 5GMM procedures
Depending on how they can be initiated, three types of 5GMM procedures can be distinguished:

a)
5GMM common procedures

5GMM common procedure can always be initiated when the UE is in 5GMM-CONNECTED mode. The procedures belonging to this type are:

1)
Initiated by the network:

i)
network-initiated NAS transport.
ii)
primary authentication and key agreement procedure
iii)
security mode control;
iv)
generic UE configuration update
v)
identification

2)
Initiated by the UE:


UE-initiated NAS transport.
3)
Initiated by the UE or the network and used to report certain error conditions detected upon receipt of 5GMM protocol data:


5GMM status.

b)
5GMM specific procedures:


At any time only one UE initiated 5GMM specific procedure can be running for each of the access network(s) that the UE is camping in. The procedures belonging to this type are:

1)
Initiated by the UE and used e.g. to register to the network for 5GS services and establish a 5GMM context, to update the location/parameter(s) of the UE:


registration.

2)
Initiated by the UE or the network and used to deregister from the network for 5GS services and to release a 5GMM context:


de-registration.

3)
Initiated by the UE and used to deregister from the network for 5GS services and to release a 5GMM context:


eCall inactivity procedure.
c)
5GMM connection management procedures:

1)
Initiated by the UE and used to establish a secure connection to the network or to request the resource reservation for sending data, or both:

service request.


The service request procedure can only be initiated if no UE initiated 5GMM specific procedure is ongoing for each of the access network(s) that the UE is camping in.
2)
Initiated by the network and used to request the establishment of an N1 NAS signalling connection or to prompt the UE to perform re-registration if necessary as a result of a network failure or to request re-activation of the PDU session(s) associated with non-3GPP access over 3GPP access; not applicable for the non-3GPP access network:

paging.
Editor's note:
It is FFS whether paging using IMSI or SUCI is supported in 5GS.
3)
Initiated by the network and used to request re-activation the PDU session(s) associated with non-3GPP access over 3GPP access when the UE is in 5GMM-CONNECTED mode over 3GPP access and in 5GMM-IDLE mode over non-3GPP access; or


Initiated by the network and used to request re-activation of the PDU session(s) associated with 3GPP access over 3GPP access when the UE is in 5GMM-CONNECTED mode over non-3GPP access and in 5GMM-IDLE mode over 3GPP access:

notification.
* * * Next Change * * * *

5.1.3.2.1.3.8
5GMM-DEREGISTERED.eCALL-INACTIVE
The substate 5GMM-DEREGISTERED.eCALL-INACTIVE is chosen in the UE when:

a)
the UE is configured for eCall only mode as specified in 3GPP TS 31.102 [15];

b)
timer T3444 and timer T3445 have expired or are not running;

c)
a PLMN has been selected as specified in 3GPP TS 23.122 [4];
d)
the UE does not need to perform an eCall over IMS; and

e)
the UE does not need to perform a call to a non-emergency MSISDN or URI for test or terminal reconfiguration service.

NOTE:
Timers T3444 and T3445 are specified in 3GPP TS 24.301 [12].
In this substate, the UE shall not initiate any signalling towards the network, except to originate an eCall over IMS, or a call to a non-emergency MSISDN or URI for test or terminal reconfiguration service.


Editor's note:
Other substates of state 5GMM-DEREGISTERED are FFS, e.g. 5GMM-DEREGISTERED.REGISTRATION-NEEDED.
This substate is not applicable to non-3GPP access.
* * * Next Change * * * *

5.2.2.1A
Selection of the substate after power on

For a UE configured for eCall only mode as specified in 3GPP TS 31.102 [15], timers T3444 and T3445 are considered to have expired at power on. When the UE is switched on, the substate shall be PLMN-SEARCH if the USIM is available and valid. See 3GPP TS 23.122 [4] for further details.

NOTE:
Timers T3444 and T3445 are specified in 3GPP TS 24.301 [12].
The substate chosen after PLMN-SEARCH, following power on is:

a)
if no cell can be selected, the substate shall be NO-CELL-AVAILABLE;

b)
if no USIM is present, the substate shall be NO-SUPI;

c)
if a suitable cell has been found and the PLMN or tracking area is not in one of the lists of forbidden tracking areas, then the substate shall be NORMAL-SERVICE;

d)
if the selected cell is known not to be able to provide normal service, then the UE shall enter the substate LIMITED-SERVICE;

e)
if the UE is in manual network selection mode and no cell of the selected PLMN has been found, the UE shall enter the substate NO-CELL-AVAILABLE; and
f)
if the UE is configured for eCall only mode as specified in 3GPP TS 31.102 [15], the substate shall be eCALL-INACTIVE.
* * * Next Change * * * *

5.2.5.2.7
eCALL-INACTIVE

The UE camps on a suitable cell or an acceptable cell in a PLMN selected as specified in 3GPP TS 23.122 [4] but initiates no 5GMM signalling with the network and ignores any paging requests.

The UE shall leave substate EMM-DEREGISTERED.eCALL-INACTIVE state only when one of the following events occur:

a)
if the USIM is removed, the UE enters substate 5GMM-DEREGISTERED.NO-SUPI;

b)
if coverage is lost, the UE enters substate 5GMM-DEREGISTERED.PLMN-SEARCH;

c)
if the UE is deactivated (e.g. powered off) by the user, the UE enters state 5GMM-NULL;

d)
if the UE receives a request from upper layers to establish an eCall over IMS, the UE enters state 5GMM-DEREGISTERED.ATTEMPTING-REGISTRATION. The UE then uses the relevant 5GMM and 5GSM procedures to establish the eCall over IMS at the earliest opportunity; or

e)
if the UE receives a request from upper layers to establish a call to an HPLMN designated non-emergency MSISDN or URI for test or terminal reconfiguration service, the UE enters state 5GMM-DEREGISTERED.ATTEMPTING-REGISTRATION. Once the registration procedure is completed, the UE uses the relevant 5GMM and 5GSM procedures to establish the non-emergency call.


5.2.5.x
Substate when back to state 5GMM-DEREGISTERED from another 5GMM state

When returning to state 5GMM-DEREGISTERED, the UE shall select a cell as specified in 3GPP TS 38.304 [20].

The substate depends on the result of the cell selection procedure, the outcome of the previously performed 5GMM specific procedures, on the 5GS update status of the UE, on the tracking area data stored in the UE, on the presence of the USIM, on the UE configuration and on the reason for moving to 5GMM-DEREGISTERED:

a)
If no cell has been found, the substate is NO-CELL-AVAILABLE, until a cell is found;
b)
If no USIM is present or if the inserted USIM is considered invalid by the UE, the substate shall be NO-SUPI;
c)
If a suitable cell has been found and the PLMN or tracking area is not in one of the lists of forbidden tracking areas, the substate shall be NORMAL-SERVICE;
d)
If a registration shall be performed (e.g. network requested re-registration), the substate shall be ATTEMPTING-REGISTRATION;
e)
If a PLMN reselection (according to 3GPP TS 23.122 [4]) is needed, the substate shall be PLMN-SEARCH;
f)
If the selected cell is known not to be able to provide normal service, the substate shall be LIMITED-SERVICE; and
g)
If the UE is configured for eCall only mode as specified in 3GPP TS 31.102 [15], T3444 and T3445 have expired or are not running, and substate PLMN-SEARCH is not required, the substate shall be eCALL-INACTIVE.
NOTE:
Timers T3444 and T3445 are specified in 3GPP TS 24.301 [12].
* * * Next Change * * * *

5.2.3.2.1
NORMAL-SERVICE

The UE:

a)
shall initiate the mobility or the periodic registration update procedure (according to conditions given in subclause 5.5.1.3.2), except that the periodic registration update procedure shall not be initiated over non-3GPP access;
b)
shall initiate the service request procedure (according to conditions given in subclause 5.6.1);
c)
shall respond to paging; and
x)
if configured for eCall only mode as specified in 3GPP TS 31.102 [15], shall perform the eCall inactivity procedure at expiry of timer T3444 or timer T3445 (see subclause 5.5.x).
NOTE 1:
Paging is not supported over non-3GPP access.

NOTE 2:
Timers T3444 and T3445 are specified in 3GPP TS 24.301 [12].
* * * Next Change * * * *

5.2.3.2.3
ATTEMPTING-REGISTRATION-UPDATE

The UE in 3GPP access:

a)
shall not send any user data;

b)
shall initiate mobility registration update procedure on the expiry of timers T3502 or T3511 or T3346;
c)
shall initiate mobility registration update procedure when entering a new PLMN, if timer T3346 is running and the new PLMN is not equivalent to the PLMN where the UE started timer T3346, the PLMN identity of the new cell is not in the forbidden PLMN lists, and the tracking area is not in one of the lists of forbidden tracking areas;
d)
shall initiate mobility registration update procedure when the tracking area of the serving cell has changed, if timer T3346 is not running, the PLMN identity of the new cell is not in one of the forbidden PLMN lists and the tracking area is not in one of the lists of forbidden tracking areas;
e)
may initiate a mobility registration update procedure upon request of the upper layers to establish a PDU session for emergency services;

f)
may perform de-registration locally and initiate an initial registration procedure for emergency services even if timer T3346 is running;
g)
shall initiate mobility registration update procedure upon reception of paging with access type indicating non-3GPP access or NOTIFICATION message with access type indicating non-3GPP access; and
x)
if configured for eCall only mode as specified in 3GPP TS 31.102 [15], shall perform the eCall inactivity procedure at expiry of timer T3444 or timer T3445 (see subclause 5.5.x).
NOTE:
Timers T3444 and T3445 are specified in 3GPP TS 24.301 [12].
The UE in non-3GPP access:
a)
shall not send any user data; and

b)
shall initiate mobility registration update procedure on the expiry of timers T3502 or T3511.

5.2.3.2.4
LIMITED-SERVICE

The UE:

a)
shall perform cell selection/reselection;
b)
may initiate registration for emergency services; and
x)
if configured for eCall only mode as specified in 3GPP TS 31.102 [15], shall perform the eCall inactivity procedure at expiry of timer T3444 or timer T3445 (see subclause 5.5.x).
NOTE:
Timers T3444 and T3445 are specified in 3GPP TS 24.301 [12].
* * * Next Change * * * *

5.5.x
eCall inactivity procedure
The eCall inactivity procedure is applicable only to a UE configured for eCall only mode as specified in 3GPP TS 31.102 [15]. The procedure shall be started when:

a)
the UE is in any 5GMM-REGISTERED substate except substates 5GMM-REGISTERED.PLMN-SEARCH or 5GMM-REGISTERED.NO-CELL-AVAILABLE;

b)
the UE is in 5GMM-IDLE mode; and

c)
one of the following conditions applies:

1)
timer T3444 expires or is found to have already expired and timer T3445 is not running;

2)
timer T3445 expires or is found to have already expired and timer T3444 is not running; or

3)
timers T3444 and T3445 expire or are found to have already expired.

NOTE:
Timers T3444 and T3445 are specified in 3GPP TS 24.301 [12].
The UE shall then perform the following actions:
a)
stop other running timers (e.g. T3511, T3512);

b)
if the UE is currently registered to the network for 5GS services, perform a de-registration procedure;

c)
delete any 5G-GUTI, TAI list, last visited registered TAI, list of equivalent PLMNs, and ngKSI; and

d)
enter 5GMM-DEREGISTERED.eCALL-INACTIVE state.
* * * Next Change * * * *

5.3.1.2
Release of the N1 NAS signalling connection

The signalling procedure for the release of the N1 NAS signalling connection is initiated by the network.

In N1 mode, upon indication from lower layers that the access stratum connection has been released, the UE shall enter 5GMM-IDLE mode and consider the N1 NAS signalling connection released.
If the UE is configured for eCall only mode as specified in 3GPP TS 31.102 [15] then:

-
if the N1 NAS signalling connection that was released had been established for eCall over IMS, the UE shall start timer T3444; and

-
if the N1 NAS signalling connection that was released had been established for a call to an HPLMN designated non-emergency MSISDN or URI for test or terminal reconfiguration service, the UE shall start timer T3445.

NOTE:
Timers T3444 and T3445 are specified in 3GPP TS 24.301 [12].
To allow the network to release the N1 NAS signalling connection, the UE:

a)
shall start the timer T3540 if the UE receives any of the 5GMM cause values #11, #12, #13 (not applicable to the service request procedure);

b)
shall start the timer T3540 if:

1)
the UE receives a REGISTRATION ACCEPT message;

2)
the UE has not set the "follow-on request pending" indication in the REGISTRATION REQUEST message;

3)
the UE has not included the Uplink data status IE in the REGISTRATION REQUEST message;
4)
the UE has not included the Allowed PDU session status IE in the REGISTRATION REQUEST message;
5)
the registration for mobility and periodic registration update procedure has been initiated in 5GMM-IDLE mode; and

6)
the user-plane radio resources for PDU sessions have not been set up;

c)
shall start the timer T3540 if the UE receives a REGISTRATION REJECT message indicating:

the 5GMM cause value #10;

d)
shall start the timer T3540 if the UE receives a SERVICE REJECT message indicating:

the 5GMM cause value #10; and

e)
shall start the timer T3540 if:

1)
the UE receives a CONFIGURATION UPDATE COMMAND message indicating registration requested with new allowed NSSAI information included; and

2)
the user-plane resources for PDU sessions have not been set up.

Upon expiry of T3540,
-
in cases a), and b), the UE shall locally release the established NAS signalling connection;

-
in cases c), and d the UE shall locally release the established N1 NAS signalling connection and the UE shall initiate the registration procedure as described in subclause 5.5.1.2.2 or 5.5.1.3.2; or

-
in case e), the UE shall locally release the established N1 NAS signalling connection and perform a new registration procedure as specified in subclause 5.5.1.3.2 using SUPI.
In case b),

-
upon an indication from the lower layers that the user-plane radio resources for PDU sessions are set up, the UE shall stop timer T3540 and may send uplink signalling via the existing N1 NAS signalling connection or user data via user plane. If the uplink signalling is associated with emergency services fallback or establishing a PDU session for emergency services, the UE shall stop timer T3540 and send the uplink signalling via the existing NAS signalling connection; or

-
upon receipt of a DEREGISTRATION REQUEST message, the UE shall stop timer T3540 and respond to the network-initiated de-registration request as specified in subclause 5.5.2.3.

In case c),

-
upon an indication from the lower layers that the access stratum connection has been released, the UE shall stop timer T3540 and perform a new registration procedure as specified in subclause 5.5.1.2.2 or 5.5.1.2.3.

-
upon receiving a request from upper layers to send NAS signalling associated with emergency services fallback or establishing a PDU session for emergency services, the UE shall stop timer T3540 and shall locally release the NAS signalling connection, before proceeding as specified in subclause 5.5.1.

In case d),

-
upon an indication from the lower layers that the RRC connection has been released, the UE shall stop timer T3540 and perform a new registration procedure as specified in subclause 5.5.1.2.2 or 5.5.1.2.3.

-
upon receiving a request from upper layers to send NAS signalling associated with emergency services fallback or establishing a PDU session for emergency services, the UE shall stop timer T3540 and shall locally release the NAS signalling connection, before proceeding as specified in subclause 5.5.1.

In case e),

-
upon an indication from the lower layers that the RRC connection has been released, the UE shall stop timer T3540 and perform a new registration procedure as specified in subclause 5.5.1.3.2 using SUPI.

* * * Next Change * * * *

5.5.2.1
General

The de-registration procedure is used:

a)
by the UE to de-register for 5GS services over 3GPP access when the UE is registered over 3GPP access;;
b)
by the UE to de-register for 5GS services over 3GPP access, non-3GPP access, or both when the UE is registered in the same PLMN over both accesses;
c)
by the network to inform the UE that it is deregistered for 5GS services over 3GPP access when the UE is registered over 3GPP access;

d)
by the network to inform the UE that it is deregistered for 5GS services over 3GPP access, non-3GPP access, or both when the UE is registered in the same PLMN over both accesses; and
e)
by the network to inform the UE to re-register to the network.
The de-registration procedure with appropriate de-registration type shall be invoked by the UE:
a)
if the UE is switched off; and
x)
as part of the eCall inactivity procedure defined in subclause 5.5.x.
The de-registration procedure with appropriate de-registration type shall be invoked by the network:
a)
if the network informs whether the UE should re-register to the network.

The de-registration procedure with appropriate access type shall be invoked by the UE:
a)
if the UE wishes to de-register for 5GS services over 3GPP access when the UE is registered over 3GPP access; or
b)
the UE wishes to de-register for 5GS services over 3GPP access, non-3GPP access, or both when the UE is registered in the same PLMN over both accesses.

If the de-registration procedure is triggered due to USIM removal, the UE shall indicate "switch off" in the de-registration type IE.

If the de-registration procedure is requested by the UDM for a UE that has PDU sessions for emergency services, the AMF shall not send a DEREGISTRATION REQUEST message to the UE.
If the de-registration procedure for 5GS services is performed, the PDU sessions, if any, for this particular UE are released locally without peer-to-peer signalling between the UE and the network.
The UE is allowed to initiate the de-registration procedure even if the timer T3346 is running.
NOTE:
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.

* * * End of Changes * * * *

