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4.5.5
Exception handling and avoiding double barring
Access attempts are allowed to proceed without further access control checking in order to avoid double barring for any service request or registration procedure initiated for the purpose of NAS signalling connection recovery or following a fallback indication from the lower layers (see subclauses 5.3.1.2 and 5.3.1.4). For any service request or registration procedure of this kind the UE determines an access category as specified in subclause 4.5.1 and 4.5.2, unless a different access category is specified in the rest of the present subclause.
NOTE 1:
Although the access control checking is skipped, the access category is determined for the specific access attempt in order to derive an RRC establishment cause.
There are several services for which the NAS needs to be informed when the service starts and stops,

-
because, while the service is ongoing, the mapping of other access attempts to a specific access category can be affected; and
-
in order to avoid double barring at the start of these services.
These services are:

a)
emergency service;

b)
MMTEL voice;

c)
MMTEL video;

d)
SMSoIP; and

e)
SMS over NAS.

The UE considers an emergency service a) as started when 5GMM receives a request from upper layers to register for emergency services or to establish a PDU session with request type = "initial emergency request" or "existing emergency PDU session". It considers the emergency service as stopped when this PDU session is released. 

In addition, the UE considers an emergency service a) as started when the 5GMM receives a request from the upper layers to perform emergency service fallback and performs emergency services fallback as specified in subclause 4.13.4.2 of 3GPP TS 23.502 [9]. In this case, the UE considers the emergency service as stopped when:

-
the emergency PDU session established during the emergency services fallback is released if the UE has moved to an E-UTRA cell connected to 5GCN; or

-
the service request procedure involved in the emergency services fallback is completed otherwise.
While an emergency service a) is ongoing, any access attempt triggered by the initiation of a registration, de-registration or service request procedure or by an uplink user data packet to be sent for a PDU session with suspended user-plane resources is mapped to access category 2 = emergency.
Once the emergency service has successfully passed access control, then as long as the service is ongoing, the following access attempts are allowed to proceed without further access control checking in order to avoid double barring:

-
any service request procedure related to the PDU session associated with request type = "initial emergency request" or "existing emergency PDU session"; and

-
any uplink user data packet to be sent for a PDU session with suspended user-plane resources associated with request type = "initial emergency request" or "existing emergency PDU session".
NOTE 2:
Although the access control checking is skipped, the mapping is performed in order to derive an RRC establishment cause.

For services b) to e) the 5GMM receives explicit start and stop indications from the upper layers.

Once the service has successfully passed access control, then as long as the service is ongoing, the following access attempts are allowed to proceed without further access control checking in order to avoid double barring:
-
for services b), c) and d):

1)
any service request procedure related to the PDU session established for DNN = "IMS"; and
2)
any uplink user data packet to be sent for a PDU session with suspended user-plane resources established for DNN = "IMS";
-
for service d), if the upper layers have indicated a DNN used for SMSoIP and the indicated DNN used for SMSoIP is different from "IMS":

1)
any service request procedure related to the PDU session established for the DNN used for SMSoIP; and
2)
any uplink user data packet to be sent for a PDU session with suspended user-plane resources established for the DNN used for SMSoIP.
While an MMTEL voice call is ongoing:

-
any service request procedure related to the PDU session established for DNN = "IMS" is mapped to access category 4;

-
any uplink user data packet to be sent for a PDU session with suspended user-plane resources established for DNN = "IMS" is mapped to access category 4; and

-
any:

1)
service request procedure; or
2)
registration procedure;


initiated in 5GMM-IDLE mode for the purpose of NAS signalling connection recovery or following a fallback indication from the lower layers (see subclause 5.3.1.2 and 5.3.1.4) is mapped to access category 4.
While an MMTEL video call is ongoing and no MMTEL voice call is ongoing:

-
any service request procedure related to the PDU session established for DNN = "IMS" is mapped to access category 5;

-
any uplink user data packet to be sent for a PDU session with suspended user-plane resources established for DNN = "IMS" is mapped to access category 5; and

-
any:

1)
service request procedure; or
2)
registration procedure;


initiated in 5GMM-IDLE mode for the purpose of NAS signalling connection recovery or following a fallback indication from the lower layers (see subclause 5.3.1.2 and 5.3.1.4) is mapped to access category 5.

While an SMSoIP is ongoing, no MMTEL video call is ongoing and no MMTEL voice call is ongoing: 
-
any service request procedure related to the PDU session established:

1)
for DNN = "IMS"; or

2)
for the DNN used for SMSoIP, if the upper layers have indicated a DNN used for SMSoIP and the indicated DNN used for SMSoIP is different from "IMS";

is mapped to access category 6; and

-
any uplink user data packet to be sent for a PDU session with suspended user-plane resources established:

1)
for DNN = "IMS"; or

2)
for the DNN used for SMSoIP, if the upper layers have indicated a DNN used for SMSoIP and the indicated DNN used for SMSoIP is different from "IMS";

is mapped to access category 6; and

-
any:

1)
service request procedure; or
2)
registration procedure;


initiated in 5GMM-IDLE mode for the purpose of NAS signalling connection recovery or following a fallback indication from the lower layers (see subclause 5.3.1.2 and 5.3.1.4) is mapped to access category 6.
While an SMS over NAS is ongoing, no SMSoIP is ongoing, no MMTEL video call is ongoing and no MMTEL voice call is ongoing: 
-
any:

1)
service request procedure; or
2)
registration procedure;


initiated in 5GMM-IDLE mode for the purpose of NAS signalling connection recovery or following a fallback indication from the lower layers (see subclause 5.3.1.2 and 5.3.1.4) is mapped to access category 6.
NOTE 3:
Although the access control checking is skipped, the mapping is performed in order to derive an RRC establishment cause.

If an access category is determined and the access control checking is skipped, the NAS shall determine the RRC establishment cause from one or more determined access identities and the access category as specified in subclause 4.5.6, the NAS shall initiate the procedure to send the initial NAS message for the access attempt and shall provide the RRC establishment cause to lower layers.
***** Next change *****
5.3.1.3
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 in 3GPP access is configured for eCall only mode as specified in 3GPP TS 31.102 [22] 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.

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 #7, #11, #12, #13, #15, #27, or #72;

b)
shall start the timer T3540 for a UE in 3GPP access if:

1)
the UE receives a REGISTRATION ACCEPT message;

2)
the UE has set the Follow-on request indicator to 0 in the REGISTRATION REQUEST message;

3)
the UE has not included the Uplink data status IE in the REGISTRATION REQUEST message, or the UE has included the Uplink data status IE in the REGISTRATION REQUEST message but the REGISTRATION ACCEPT message indicates that no user-plane resources of any PDU sessions are to be re-established;
4)
the UE has not included the Allowed PDU session status IE or has included the Allowed PDU session status IE indicating there is no PDU session(s) for which the UE allowed the user-plane resource to be re-established over 3GPP access in the REGISTRATION REQUEST message, or the UE has included the Allowed PDU session status IE in the REGISTRATION REQUEST message but the REGISTRATION ACCEPT message does not indicate that any user-plane resources of any PDU sessions are to be re-established;
5)
the registration procedure has been initiated in 5GMM-IDLE mode; and

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

NOTE 1:
The lower layers indicate when the user-plane resources for PDU sessions are successfully established or released.

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

the 5GMM cause value #9 or #10;

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

the 5GMM cause value #9 or #10;

e)
shall start the timer T3540 if:

1)
the UE receives a CONFIGURATION UPDATE COMMAND message containing the Configuration update indication IE with the Registration bit set to "registration requested" and with:

i)
either new allowed NSSAI information or new configured NSSAI information or both included;

ii)
the network slicing indication; or

iii)
no other parameters;

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

3)
no emergency PDU session has been established; or

f)
shall start the timer T3540 if:

1)
the UE receives a SERVICE ACCEPT message;

2)
the UE has not included the Uplink data status IE in the SERVICE REQUEST message, or the UE has included the Uplink data status IE in the SERVICE REQUEST message but the SERVICE ACCEPT message indicates that no user-plane resources of any PDU sessions are to be re-established;
3)
the UE has not included the Allowed PDU session status IE or has included the Allowed PDU session status IE indicating there is no PDU session(s) for which the UE allowed the user-plane resource to be re-established over 3GPP access in the SERVICE ACCEPT message, or the UE has included the Uplink data status IE in the SERVICE REQUEST message but the SERVICE ACCEPT message does not indicate that any user-plane resources of any PDU sessions are to be re-established;
4)
the service request procedure has been initiated in 5GMM-IDLE mode; and

5)
the user-plane resources for PDU sessions have not been set up.

NOTE 2:
The lower layers indicate when the user-plane resources for PDU sessions are successfully established or released.

Upon expiry of T3540,
-
in cases a), b) and f), the UE shall locally release the established N1 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 5.5.1.3.5 or  5.6.1.5; 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.
In case a),

-
upon receiving a request from the upper layers to perform emergency service fallback only for a UE in 3GPP access or establishing an emergency PDU session, the UE shall stop timer T3540 and shall locally release the N1 NAS signalling connection, before proceeding as specified in subclause 5.5.1.

In case b) and f),

-
upon an indication from the lower layers that the user-plane 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 only for a UE in 3GPP access or establishing an emergency PDU session, the UE shall stop timer T3540 and send the uplink signalling via the existing N1 NAS signalling connection;

-
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;

-
upon receiving a request from the upper layers to perform emergency service fallback only for a UE in 3GPP access or establishing an emergency PDU session, the UE shall stop timer T3540 and shall locally release the N1 NAS signalling connection, before proceeding as specified in subclause 5.6.1; or

-
upon receiving a request from the upper layers to perform emergency service fallback only for a UE in 3GPP access or establishing an emergency PDU session, the UE shall wait for the local release of the established N1 NAS signalling connection upon expiry of timer T3540 or wait for timer T3540 being stopped, before initiating NAS signalling.
In case c) and d),

-
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 5.5.1.3.5 or 5.6.1.5.

-
upon receiving a request from the upper layers to perform emergency service fallback only for a UE in 3GPP access or establishing an emergency PDU session, the UE shall stop timer T3540 and shall locally release the N1 NAS signalling connection, before proceeding as specified in subclause 5.5.1.

In case e),

-
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 5.5.1.3.2.

-
upon an indication from the lower layers that the user-plane resources for PDU sessions are set up, the UE shall stop timer T3540 and may send user data via user plane.

-
upon receiving a request from the upper layers to perform emergency service fallback only for a UE in 3GPP access or establishing an emergency PDU session, the UE shall stop timer T3540 and shall locally release the N1 NAS signalling connection, before proceeding as specified in subclause 5.6.1.
***** Next change *****
5.5.1.3.2
Mobility and periodic registration update initiation

The UE in state 5GMM-REGISTERED shall initiate the registration procedure for mobility and periodic registration update 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;

b)
when the periodic registration updating timer T3512 expires;

c)
when the UE receives a CONFIGRURATION UPDATE COMMAND message indicating "registration requested" in the Registration requested bit of the Configuration update indication IE as specified in subclauses 5.4.4.3;

d)
when the UE in state 5GMM-REGISTERED.ATTEMPTING-REGISTRATION-UPDATE either receives a paging or the UE receives a NOTIFICATION message with access type indicating 3GPP access over the non-3GPP access for PDU sessions associated with 3GPP access;

e)
upon inter-system change from S1 mode to N1 mode;

f)
when the UE receives an indication of "RRC Connection failure" from the lower layers and does not have signalling pending (i.e. when the lower layer requests NAS signalling connection recovery);

g)
when the UE changes the 5GMM capability or the S1 UE network capability or both;

h)
when the UE's usage setting changes;
i)
when the UE needs to change the slice(s) it is currently registered to;

j)
when the UE changes the UE specific DRX parameters;

k)
when the UE in state 5GMM-REGISTERED.ATTEMPTING-REGISTRATION-UPDATE receives a request from the upper layers to establish an emergency PDU session or perform emergency services fallback;
l)
when the UE needs to register for SMS over NAS, indicate a change in the requirements to use SMS over NAS, or de-register from SMS over NAS;

m)
when the UE needs to indicate PDU session status to the network after performing a local release of PDU session(s) as specified in subclauses 6.4.1.5 and 6.4.3.5;
n)
when the UE in 5GMM-IDLE mode changes the radio capability for NG-RAN;
o)
when the UE receives a fallback indication from the lower layers and does not have signalling pending (i.e. when the lower layer requests NAS signalling connection recovery, see subclauses 5.3.1.4 and 5.3.1.2);

p)
void;

q)
when the UE needs to request new LADN information;
r)
when the UE needs to request the use of MICO mode or needs to stop the use of MICO mode;
s)
when the UE in 5GMM-CONNECTED mode with RRC inactive indication enters a cell in the current registration area belonging to an equivalent PLMN of the registered PLMN and not belonging to the registered PLMN; or
t)
when the UE receives a SERVICE REJECT message or a DL NAS TRANSPORT message, with the 5GMM cause value set to #28 "Restricted service area".
If case b) is the only reason for initiating the registration procedure for mobility and periodic registration update, the UE shall indicate "periodic registration updating" in the 5GS registration type IE; otherwise the UE shall indicate "mobility registration updating".

If the UE indicates "mobility registration updating" in the 5GS registration type IE and 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;

-
include the S1 UE network capability IE in the REGISTRATION REQUEST message; and

-
if the UE supports sending an ATTACH REQUEST message containing a PDN CONNECTIVITY REQUEST message with request type set to "handover" to transfer a PDU session from N1 mode to S1 mode, set the HO attach bit to "attach request message containing PDN connectivity request with request type set to handover to transfer PDU session from N1 mode to S1 mode supported" in the 5GMM capability IE of the REGISTRATION REQUEST message.

If the UE supports the LTE positioning protocol (LPP) in N1 mode as specified in 3GPP TS 36.355 [26], the UE shall set the LPP bit to "LPP in N1 mode supported" in the 5GMM capability IE of the REGISTRATION REQUEST message.
If the UE operating in the single-registration mode performs inter-system change from S1 mode to N1 mode and has one or more stored UE policy sections identified by a UPSI with the PLMN ID part indicating the HPLMN or the selected PLMN, the UE shall set the Payload container type IE to "UE policy container" and include the UE STATE INDICATION message (see annex D) in the Payload container IE of the REGISTRATION REQUEST message.
NOTE 1:
In this version of the protocol, the UE can only include the Payload container IE in the REGISTRATION REQUEST message to carry a payload of type "UE policy container".

The UE in state 5GMM-REGISTERED shall initiate the registration procedure for mobility and periodic update by sending a REGISTRATION REQUEST message to the AMF when the UE needs to request the use of SMS over NAS transport or the current requirements to use SMS over NAS transport change in the UE. The UE shall set the SMS requested bit of the 5GS update type IE in the REGISTRATION REQUEST message as specified in subclause 5.5.1.2.2.

When initiating a registration procedure for mobility and periodic registration update and the UE needs to send the 5GS update type IE for a reason different than indicating a change in requirement to use SMS over NAS, the UE shall set the SMS requested bit of the 5GS update type IE in the REGISTRATION REQUEST message to the same value as indicated by the UE in the last REGISTRATION REQUEST message.

If the UE no longer requires the use of SMS over NAS, then the UE shall include the 5GS update type IE in the REGISTRATION REQUEST message with the SMS requested bit set to "SMS over NAS not supported".

After sending the REGISTRATION REQUEST message to the AMF the UE shall start 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 last visited registered TAI is available, the UE shall include the last visited registered TAI in the REGISTRATION REQUEST message.

The UE shall handle the 5GS mobile identity IE in the REGISTRATION REQUEST message as follows:

a)
if the UE is operating in the single-registration mode, performs inter-system change from S1 mode to N1 mode, and the UE holds a valid 4G-GUTI, the UE shall include the 5G-GUTI mapped from the 4G-GUTI as specified in 3GPP TS 23.003 [4] in the 5GS mobile identity IE. Additionally, if the UE holds a valid 5G‑GUTI, the UE shall include the 5G-GUTI in the Additional GUTI IE in the REGISTRATION REQUEST message in the following order:

1)
a valid 5G-GUTI that was previously assigned by the same PLMN with which the UE is performing the registration, if available;

2)
a valid 5G-GUTI that was previously assigned by an equivalent PLMN, if available; and

3)
a valid 5G-GUTI that was previously assigned by any other PLMN, if available; and

b)
for all other cases, if the UE holds a valid 5G-GUTI, the UE shall indicate the 5G-GUTI in the 5GS mobile identity IE.

If the UE supports MICO mode and requests the use of MICO mode, then the UE shall include the MICO indication IE in the REGISTRATION REQUEST message. If the UE needs to stop the use of MICO mode, then the UE shall not include the MICO indication IE in the REGISTRATION REQUEST message.
If the UE needs to change the UE specific DRX parameters, the UE shall include the Requested DRX parameters IE in the REGISTRATION REQUEST message.
If the UE needs to request LADN information for specific LADN DNN(s) or indicates a request for LADN information as specified in 3GPP TS 23.501 [8], the UE shall include the LADN indication IE in the REGISTRATION REQUEST message and:

-
request specific LADN DNNs by including a LADN DNN value in the LADN indication IE for each LADN DNN for which the UE requests LADN information; or

-
to indicate a request for LADN information by not including any LADN DNN value in the LADN indication IE.
If the UE is initiating the registration procedure for mobility and periodic registration update, the UE may include the Uplink data status IE to indicate which PDU session(s) associated with the access type the REGISTRATION REQUEST message is sent over have pending user data to be sent. If the UE has one or more active always-on PDU sessions associated with the access type over which the REGISTRATION REQUEST message is sent and the user-plane resources for these PDU sessions are not established, the UE shall include the Uplink data status IE and indicate that the UE has pending user data to be sent for those PDU sessions. If the UE is located outside the LADN service area, the UE shall not include the PDU session for LADN in the Uplink data status IE. If the UE is in a non-allowed area or is not in an allowed area as specified in subclause 5.3.5, the UE shall not include the Uplink data status IE except for emergency services or for high priority access.

If the UE has one or more active PDU sessions which are not accepted by the network as always-on PDU sessions and no uplink user data pending to be sent for those PDU sessions, the UE shall not include those PDU sessions in the Uplink data status IE in the REGISTRATION REQUEST message.
When the registration procedure for mobility and periodic registration update is initiated in 5GMM-IDLE mode, the UE may include a PDU session status IE in the REGISTRATION REQUEST message, indicating which PDU sessions associated with the access type the REGISTRATION REQUEST message is sent over are active in the UE.
If the UE received a paging message with the access type indicating non-3GPP access, the UE shall include the Allowed PDU session status IE in the REGISTRATION REQUEST message indicating the PDU session(s) for which the UE allows to re-establish the user-plane resources over 3GPP access.

When the Allowed PDU session status IE is included in the REGISTRATION REQUEST message, the UE shall indicate that a PDU session is not allowed to be transferred to the 3GPP access if the 3GPP PS data off UE status is "activated" for the corresponding PDU session and the UE is not using the PDU session to send uplink IP packets for any of the 3GPP PS data off exempt services (see subclause 6.2.10).
If the UE operating in the single-registration mode performs inter-system change from S1 mode to N1 mode, the UE:

a)
shall include the UE status IE with the EMM registration status set to "UE is in EMM-REGISTERED state" in the REGISTRATION REQUEST message;

NOTE 2:
Inclusion of the UE status IE with this setting corresponds to the indication that the UE is "moving from EPC" as specified in 3GPP TS 23.502 [9], subclause 4.11.1.3.3 and 4.11.2.3.

b)
may include the PDU session status IE in the REGISTRATION REQUEST message indicating the status of the PDU session(s) mapped during the inter-system change from S1 mode to N1 mode from the PDN connection(s) for which the EPS indicated that interworking to 5GS is supported, if any (see subclause 6.1.4.1); and

c)
shall include a TRACKING AREA UPDATE REQUEST message as specified in 3GPP TS 24.301 [15] in the EPS NAS message container IE in the REGISTRATION REQUEST message.

If the UE operating in the single-registration mode performs inter-system change from S1 mode to N1 mode and the UE has at least one PDN connection with active EPS bearer context(s), the UE shall include in the Requested NSSAI IE of the REGISTRATION REQUEST message:
a)
the S-NSSAI(s) which:

1)
are associated with the established PDN connection(s); and

2)
are applicable in the serving PLMN; and

b)
the mapped S-NSSAI(s) for these S-NSSAI(s) if available at the UE.
For a REGISTRATION REQUEST message with a 5GS registration type IE indicating "mobility registration updating", UE shall include the requested NSSAI containing the S-NSSAI(s) corresponding to the slices to which the UE intends to register with and shall include the mapped S-NSSAI(s) for the requested NSSAI, if available, in the REGISTRATION REQUEST message. 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;

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 rejected NSSAI for the current PLMN nor in the rejected NSSAI for the current registration area.

If the UE has neither allowed NSSAI for the current PLMN nor configured NSSAI for the current PLMN and has a default configured NSSAI, the UE shall:

a)
include the S-NSSAI(s) in the Requested NSSAI IE of the REGISTRATION REQUEST message using the default configured NSSAI; and

b)
include the Network slicing indication IE with the Default configured NSSAI indication bit set to "Requested NSSAI created from default configured NSSAI" in the REGISTRATION REQUEST message.

If the UE has no allowed NSSAI for the current PLMN, no configured NSSAI for the current PLMN, and no default configured NSSAI, 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 this PLMN, if the S-NSSAI is neither in the rejected NSSAIs for the current PLMN nor in the rejected NSSAI for the current registration area.
The subset of allowed NSSAI provided in the requested NSSAI consists of one or more S-NSSAIs in the allowed NSSAI for this PLMN.

NOTE 3:
How the UE selects the subset of configured NSSAI or allowed NSSAI to be provided in the requested NSSAI is implementation specific. The UE can take preferences indicated by the upper layers (e.g. policies, applications) into account.

NOTE 4:
The number of S-NSSAI(s) included in the requested NSSAI cannot exceed eight.

The UE shall set the Follow-on request indicator to 1, if the UE:

a)
initiates the mobility and periodic registration updating procedure upon request of the upper layers to establish an emergency PDU session;

b)
initiates the mobility and periodic registration updating procedure upon receiving a request from the upper layers to perform emergency service fallback; or

c)
needs to prolong the established NAS signalling connection after the completion of the registration procedure for mobility and periodic registration update (e.g. due to uplink signalling pending but no user data pending).
For case n), the UE shall include the 5GS update type IE in the REGISTRATION REQUEST message with the NG-RAN-RCU bit set to "NG-RAN radio capability update needed".

For case o), the UE shall include the Uplink data status IE in the REGISTRATION REQUEST message indicating the PDU session(s) without active user-plane resources for which the UE has pending user data to be sent, if any, and the PDU session(s) for which user-plane resources were active prior to receiving the fallback indication, if any. If the UE is in a non-allowed area or if the UE is not in allowed area, the UE shall not include the Uplink data status IE in REGISTRATION REQUEST message, except if the PDU session for which user-plane resources were active prior to receiving the fallback indication is an emergency PDU session, or if the UE is configured for high priority access in the selected PLMN as specified in subclause 5.3.5.
For case f), the UE shall include the Uplink data status IE in the REGISTRATION REQUEST message indicating the PDU session(s) for which user-plane resources were active prior to receiving "RRC Connection failure" indication from the lower layers, if any. If the UE is in non-allowed area or not in allowed area, the UE shall not include the Uplink data status IE in REGISTRATION REQUEST message, except that the PDU session(s) for which user-plane resources were active prior to receiving the fallback indication is emergency PDU session(s), or that the UE is configured for high priority access in selected PLMN, as specified in subclause 5.3.5.

If the UE does not have a valid 5G NAS security context and the UE is sending the REGISTRATION REQUEST message after an inter-system change from S1 mode to N1 mode in 5GMM-IDLE mode, the UE shall send the REGISTRATION REQUEST message without including the NAS message container IE. The UE shall include the entire REGISTRATION REQUEST message (i.e. containing cleartext IEs and non-cleartext IEs, if any) in the NAS message container IE that is sent as part of the SECURITY MODE COMPLETE message as described in subclauses 4.4.6 and 5.4.2.3.

The UE shall send the REGISTRATION REQUEST message including the NAS message container IE as described in subclause 4.4.6:

a)
when the UE is sending the message from 5GMM-IDLE mode, the UE has a valid 5G NAS security context, and needs to send non-cleartext IEs; and

b)
when the UE is sending the message after an inter-system change from S1 mode to N1 mode in 5GMM-IDLE mode and the UE has a valid 5G NAS security context and needs to send non-cleartext IEs.

The UE with a valid 5G NAS security context shall send the REGISTRATION REQUEST message without including the NAS message container IE when the UE does not need to send non-cleartext IEs and the UE is sending the message:

a)
from 5GMM-IDLE mode; and

b)
after an inter-system change from S1 mode to N1 mode in 5GMM-IDLE mode.

If the UE is sending the REGISTRATION REQUEST message after an inter-system change from S1 mode to N1 mode in 5GMM-CONNECTED mode and the UE needs to send non-cleartext IEs, the UE shall cipher the NAS message container IE using the mapped 5G NAS security context and send the REGISTRATION REQUEST message including the NAS message container IE as described in subclause 4.4.6. If the UE does not need to send non-cleartext IEs, the UE shall send the REGISTRATION REQUEST message without including the NAS message container IE.
If the REGISTRATION REQUEST message includes a NAS message container IE, the AMF shall process the REGISTRATION REQUEST message that is obtained from the NAS message container IE as described in subclause 4.4.6.
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Figure 5.5.1.3.2.1: Registration procedure for mobility and periodic registration update

***** Next change *****
5.5.1.3.7
Abnormal cases in the UE
The following abnormal cases can be identified:

a)
Timer T3346 is running.

The UE shall not start the registration procedure for mobility and periodic registration update unless:

1)
the UE is in 5GMM-CONNECTED mode;

2)
the UE received a paging;

3)
the UE receives a NOTIFICATION message over non-3GPP access when the UE is in 5GMM-CONNECTED mode over non-3GPP access and in 5GMM-IDLE mode over 3GPP access;

4)
the UE is a UE configured for high priority access in selected PLMN; 
5)
the UE has an emergency PDU session established or is establishing an emergency PDU session; 

6)
the UE receives a request from the upper layers to perform emergency service fallback; or
7)
the UE receives the CONFIGURATION UPDATE COMMAND message as specified in subclause 5.4.4.3.


The UE stays in the current serving cell and applies the normal cell reselection process.
NOTE 1:
It is considered an abnormal case if the UE needs to initiate a registration procedure for mobility and periodic registration update while timer T3346 is running independent on whether timer T3346 was started due to an abnormal case or a non-successful case.
b)
The lower layers indicate that the access attempt is barred.

The UE shall not start the registration procedure for mobility and periodic registration update. The UE stays in the current serving cell and applies the normal cell reselection process.


The registration procedure for mobility and periodic registration update is started, if still needed, when the lower layers indicate that the barring is alleviated for the access category with which the access attempt was associated.

c)
T3510 timeout.


The UE shall abort the registration update procedure and the NAS signalling connection, if any, shall be released locally. The UE shall proceed as described below.

d)
REGISTRATION REJECT message, other 5GMM cause values than those treated in subclause 5.5.1.3.5, and cases of 5GMM cause value #22 and #72, if considered as abnormal cases according to subclause 5.5.1.3.5.


Upon reception of the 5GMM causes #95, #96, #97, #99 and #111 the UE should set the registration attempt counter to 5.

The UE shall proceed as described below.

e)
Lower layer failure or release of the NAS signalling connection received from lower layers before the REGISTRATION ACCEPT or REGISTRATION REJECT message is received.


The UE shall abort the registration procedure and proceed as described below.

f)
Change of cell into a new tracking area.


If a cell change into a new tracking area occurs before the registration procedure for mobility and periodic registration update is completed, the registration procedure for mobility and periodic registration update shall be aborted and re-initiated immediately. The UE shall set the 5GS update status to 5U2 NOT UPDATED.

g)
Registration procedure for mobility and periodic registration update and de-registration procedure collision.


If the UE receives a DEREGISTRATION REQUEST message before the registration procedure for mobility and periodic registration update has been completed, the registration procedure for mobility and periodic registration update shall be aborted and the de-registration procedure shall be progressed.

NOTE 2:
The registration procedure for mobility and periodic registration update shall be aborted only if the DEREGISTRATION REQUEST message indicates in the access type that the access in which the registration procedure for mobility and periodic registration update was attempted shall be de-registered. Otherwise both the procedures shall be progressed.
h)
Void

i)
Transmission failure of REGISTRATION REQUEST message indication from the lower layers.


The registration procedure for mobility and periodic registration update shall be aborted and re-initiated immediately. The UE shall set the 5GS update status to 5U2 NOT UPDATED.

j)
Transmission failure of REGISTRATION COMPLETE message indication with TAI change from lower layers.


If the current TAI is not in the TAI list, the registration procedure for mobility and periodic registration update shall be aborted and re-initiated immediately. The UE shall set the 5GS update status to 5U2 NOT UPDATED.


If the current TAI is still part of the TAI list, it is up to the UE implementation how to re-run the ongoing procedure.

k)
Transmission failure of REGISTRATION COMPLETE message indication without TAI change from lower layers.


It is up to the UE implementation how to re-run the ongoing procedure.

l)
UE-initiated de-registration required.


De-registration due to removal of USIM or due to switch off:


The registration procedure for mobility and periodic registration update shall be aborted, and the UE initiated de-registration procedure shall be performed.

De-registration not due to removal of USIM and not due to switch off:


the UE initiated de-registration procedure shall be initiated after successful completion of the registration procedure for mobility and periodic registration update.

For the cases c, d and e the UE shall proceed as follows:

Timer T3510 shall be stopped if still running.


The registration attempt counter shall be incremented, unless it was already set to 5.

If the registration attempt counter is less than 5:

-
if the TAI of the current serving cell is not included in the TAI list or the 5GS update status is different to 5U1 UPDATED, the UE shall start timer T3511, shall set the 5GS update status to 5U2 NOT UPDATED and change to state 5GMM-REGISTERED.ATTEMPTING-REGISTRATION-UPDATE. When timer T3511 expires and the registration update procedure is triggered again.

-
if the TAI of the current serving cell is included in the TAI list, the 5GS update status is equal to 5U1 UPDATED, and the UE is not performing the registration procedure after an inter-system change from S1 mode to N1 mode, the UE shall keep the 5GS update status to 5U1 UPDATED and enter state 5GMM-REGISTERED.NORMAL-SERVICE. The UE shall start timer T3511. If in addition the REGISTRATION REQUEST message indicated "periodic registration updating" or if the registration procedure was initiated to recover the NAS signalling connection due to "RRC Connection failure" from the lower layers, none of the other reasons for initiating the registration updating procedure listed in subclause 5.5.1.3.2 was applicable, and the REGISTRATION REQUEST message did not include the MICO indication IE, the timer T3511 may be stopped when the UE enters 5GMM-CONNECTED mode.

-
if the TAI of the current serving cell is included in the TAI list, the 5GS update status is equal to 5U1 UPDATED and the UE is performing the registration procedure after an inter-system change from S1 mode to N1 mode, the UE shall change the 5GS update status to 5U2 NOT UPDATED and enter state 5GMM-REGISTERED.ATTEMPTING-REGISTRATION-UPDATE. The UE shall start timer T3511.

-
If the UE is operating in single registration mode, the UE shall in addition handle the EPS update status as specified in 3GPP TS 24.301 [15] for the abnormal cases when a normal or periodic tracking area updating procedure fails and the tracking area attempt counter is less than 5 and the EPS update status is different from EU1 UPDATED.


If the registration attempt counter is equal to 5

-
the UE shall start timer T3502, shall set the 5GS update status to 5U2 NOT UPDATED.

-
the UE shall delete the list of equivalent PLMNs and shall change to state 5GMM-REGISTERED.ATTEMPTING-REGISTRATION-UPDATE UPDATE or optionally to 5GMM-REGISTERED.PLMN-SEARCH in order to perform a PLMN selection according to 3GPP TS 23.122 [5].
-
if the UE is operating in single registration mode:

-
the UE shall in addition handle the EPS update status as specified in 3GPP TS 24.301 [15] for the abnormal cases when a normal or periodic tracking area updating procedure fails and the tracking area attempt counter is equal to 5; and

-
if the UE does not change to state 5GMM-REGISTERED.PLMN-SEARCH, the UE shall attempt to select E-UTRAN radio access technology. The UE may disable N1 mode capability as specified in subclause 4.9.

***** Next change *****
5.6.1.1
General

The purpose of the service request procedure is to change the 5GMM mode from 5GMM-IDLE to 5GMM-CONNECTED mode, and/or to request the establishment of user-plane resources for PDU sessions which are established without user-plane resources. In latter case, the 5GMM mode can be the 5GMM-IDLE mode or the 5GMM-CONNECTED mode if the UE requires to establish user-plane resources for PDU sessions. 

NOTE 1:
The lower layer indicates when the user-plane resources for PDU sessions are successfully established or released.

This procedure is used when:
-
the network has downlink signalling pending over 3GPP access and the UE is in 5GMM-IDLE mode over 3GPP access;
-
the network has downlink signalling pending over non-3GPP access, the UE is in 5GMM-IDLE mode over non-3GPP access and in 5GMM-IDLE or 5GMM-CONNECTED mode over 3GPP access;
-
the UE has uplink signalling pending over 3GPP access and the UE is in 5GMM-IDLE mode over 3GPP access;
-
the network has downlink user data pending over 3GPP access and the UE is in 5GMM-IDLE mode over 3GPP access;
-
the network has downlink user data pending over non-3GPP access, the UE is in 5GMM-IDLE mode over non-3GPP access and in 5GMM-IDLE or 5GMM-CONNECTED mode over 3GPP access;

-
the UE has user data pending over 3GPP access and the UE is in 5GMM-IDLE or 5GMM-CONNECTED mode over 3GPP access; 
-
the UE has user data pending over non-3GPP access and the UE is in 5GMM-CONNECTED mode over non-3GPP access;

-
the UE in 5GMM-IDLE mode over non-3GPP access, receives an indication from the lower layers of non-3GPP access, that the access stratum connection is established between UE and network; or
-
the UE in 5GMM-IDLE or 5GMM-CONNECTED mode over 3GPP access receives a request from the upper layers to perform emergency service fallback and performs emergency services fallback as specified in subclause 4.13.4.2 of 3GPP TS 23.502 [9].

This procedure shall not be used for initiating user data transfer or PDU session management related signalling other than for performing UE-requested PDU session release procedure related to a PDU session for LADN when the UE is located outside the LADN service area.

The service request procedure is initiated by the UE, however, it can be triggered by the network by means of:

-
the paging procedure (see subclause 5.6.2) for the transfer of downlink signalling or user data pending over 3GPP access to a UE in 5GMM-IDLE mode over 3GPP access;
-
the paging procedure (see subclause 5.6.2) for the transfer of downlink signalling or user data pending over non-3GPP access to a UE in 5GMM-IDLE mode over 3GPP access and in 5GMM-IDLE mode over non-3GPP access;
-
the notification procedure (see subclause 5.6.3) for the transfer of downlink signalling or user data pending over non-3GPP access to a UE in 5GMM-CONNECTED mode over 3GPP access and in 5GMM-IDLE mode over non-3GPP access; or

-
the notification procedure (see subclause 5.6.3) for the transfer of downlink signalling or user data pending over 3GPP access to a UE in 5GMM-IDLE mode over 3GPP access and in 5GMM-CONNECTED mode over non-3GPP access.
NOTE 2:
In case the UE is in 5GMM-IDLE mode over 3GPP access and in 5GMM-CONNECTED mode over non-3GPP access and downlink signalling or user data pending over 3GPP access needs to be transferred, the AMF can trigger either the notification procedure or the paging procedure based on implementation.

The UE shall invoke the service request procedure when:

a)
the UE, in 5GMM-IDLE mode over 3GPP access, receives a paging request from the network;

b)
the UE, in 5GMM-CONNECTED mode over 3GPP access, receives a notification from the network with access type indicating non-3GPP access;

c)
the UE, in 5GMM-IDLE mode over 3GPP access, has uplink signalling pending (except in case i);

d)
the UE, in 5GMM-IDLE mode over 3GPP access, has uplink user data pending (except in case j);

e)
the UE, in 5GMM-CONNECTED mode or in 5GMM-CONNECTED mode with RRC inactive indication, has user data pending due to no user-plane resources established for PDU session(s) used for user data transport;
f)
the UE in 5GMM-IDLE mode over non-3GPP access, receives an indication from the lower layers of non-3GPP access, that the access stratum connection is established between UE and network;
g)
the UE, in 5GMM-IDLE mode over 3GPP access, receives a notification from the network with access type indicating 3GPP access when the UE is in 5GMM-CONNECTED mode over non-3GPP access;
h)
the UE, in 5GMM-IDLE, 5GMM-CONNECTED mode over 3GPP access, or 5GMM-CONNECTED mode with RRC inactive indication, receives a request from the upper layers to perform emergency service fallback and performs emergency services fallback as specified in subclause 4.13.4.2 of 3GPP TS 23.502 [9];
i)
the UE, in 5GMM-CONNECTED mode over 3GPP access or in 5GMM-CONNECTED mode with RRC inactive indication, receives a fallback indication from the lower layers (see subclauses 5.3.1.2 and 5.3.1.4) and the UE has a pending NAS procedure other than a registration, service request, or de-registration procedure; or

j)
the UE, in 5GMM-CONNECTED mode over 3GPP access or in 5GMM-CONNECTED mode with RRC inactive indication, receives a fallback indication from the lower layers (see subclauses 5.3.1.2 and 5.3.1.4) and the UE has pending uplink user data for PDU session(s) with user-plane resources already established but no pending NAS procedure.
If one of the above criteria to invoke the service request procedure is fulfilled, then the service request procedure shall only be initiated by the UE when the following conditions are fulfilled:

-
its 5GS update status is 5U1 UPDATED, and the TAI of the current serving cell is included in the TAI list; and

-
no 5GMM specific procedure is ongoing.

The UE shall not invoke the service request procedure when the UE is in the state 5GMM-SERVICE-REQUEST-INITIATED.
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Figure 5.6.1.1.1: Service Request procedure

A service request attempt counter is used to limit the number of service request attempts and no response from the network. The service request attempt counter shall be incremented as specified in subclause 5.6.1.7.
The service request attempt counter shall be reset when:

-
a registration procedure for mobility and periodic registration update is successfully completed;

-
a service request procedure is successfully completed; or

-
a service request procedure is rejected as specified in subclause 5.6.1.5.
***** Next change *****
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***** Next change *****
9.11.3.5
5GS network feature support
The purpose of the 5GS network feature support information element is to indicate whether certain features are supported by the network.
The 5GS network feature support information element is coded as shown in figure 9.11.3.5.1 and table 9.11.3.5.1.

The 5GS network feature support is a type 4 information element with a minimum length of 3 octets and a maximum length of 5 octets.

	8
	7
	6
	5
	4
	3
	2
	1
	

	5GS network feature support IEI
	octet 1

	Length of 5GS network feature support contents
	octet 2

	MPSI
	IWK N26
	EMF
	EMC
	IMS- VoPS-N3GPP
	IMS- VoPS-3GPP
	octet 3

	0

Spare
	0

Spare
	0

Spare
	0

Spare
	0

Spare
	0

Spare
	MCSI
	EMCN3
	octet 4

	0
	0
	0
	0
	0
	0
	0
	0
	

	Spare
	octet 5*


Figure 9.11.3.5.1: 5GS network feature support information element

Table 9.11.3.5.1: 5GS network feature support information element
	IMS voice over PS session over 3GPP access indicator (IMS-VoPS-3GPP) (octet 3, bit 1)

	This bit indicates the support of IMS voice over PS session over 3GPP access

	(see NOTE 1)

	Bit

	1
	
	
	
	

	0
	
	
	
	IMS voice over PS session not supported over 3GPP access

	1
	
	
	
	IMS voice over PS session supported over 3GPP access

	

	IMS voice over PS session over non-3GPP access indicator (IMS-VoPS-N3GPP) (octet 3, bit 2)

	This bit indicates the support of IMS voice over PS session over non-3GPP access

	Bit

	2
	
	
	
	

	0
	
	
	
	IMS voice over PS session not supported over non-3GPP access

	1
	
	
	
	IMS voice over PS session supported over non-3GPP access

	

	Emergency service support indicator for 3GPP access (EMC) (octet 3, bit 3 and bit 4)

	This bit indicates the support of emergency services in 5GS for 3GPP access (see NOTE 2)

	Bits

	4
	3
	
	
	

	0
	0
	
	
	Emergency services not supported

	0
	1
	
	
	Emergency services supported in NR connected to 5GCN only

	1
	0
	
	
	Emergency services supported in E-UTRA connected to 5GCN only

	1
	1
	
	
	Emergency services supported in NR connected to 5GCN and E-UTRA connected to 5GCN

	

	Emergency services fallback indicator for 3GPP access (EMF) (octet 3, bit 5 and bit 6)

	This bit indicates the support of emergency services fallback for 3GPP access (see NOTE 2)

	Bits

	6
	5
	
	
	

	0
	0
	
	
	Emergency services fallback not supported

	0
	1
	
	
	Emergency services fallback supported in NR connected to 5GCN only

	1
	0
	
	
	Emergency services fallback supported in E-UTRA connected to 5GCN only

	1
	1
	
	
	Emergency services fallback supported in NR connected to 5GCN and E-UTRA connected to 5GCN

	

	Interworking without N26 interface indicator (IWK N26) (octet 3, bit 7)

	This bit indicates whether interworking without N26 interface is supported

	Bit

	7
	
	
	
	

	0
	
	
	
	Interworking without N26 interface not supported

	1
	
	
	
	Interworking without N26 interface supported

	

	MPS indicator (MPSI) (octet 3, bit 8)

	This bit indicates the support of MPS in the RPLMN or equivalent PLMN.

	Bit

	8
	
	
	
	

	0
	
	
	
	Access identity 1 not valid in RPLMN or equivalent PLMN

	1
	
	
	
	Access identity 1 valid in RPLMN or equivalent PLMN

	

	Emergency service support for non-3GPP access indicator (EMCN3) (octet 4, bit 1)

This bit indicates the support of emergency services in 5GS for non-3GPP access

Bit (see NOTE 3)

	1
	
	
	
	

	0
	
	
	
	Emergency services not supported over non-3GPP access

	1
	
	
	
	Emergency services supported over non-3GPP access

	
	
	
	
	

	MCS indicator (MCSI) (octet 4, bit 2)

	This bit indicates the support of MCS in the RPLMN or equivalent PLMN.

	Bit

	2
	
	
	
	

	0
	
	
	
	Access identity 2 not valid in RPLMN or equivalent PLMN

	1
	
	
	
	Access identity 2 valid in RPLMN or equivalent PLMN

	

	Bits 3 to 8 in octets 4 and all bits in octet 5 are spare and shall be coded as zero, if the respective octet is included in the information element.

	

	NOTE 1:
For a registration procedure over non-3GPP access, bit 1 of octet 3 is ignored.

NOTE 2:
For a registration procedure over 3GPP access, bit 1 of octet 4 is ignored.

NOTE 3:
For a registration procedure over non-3GPP access, bits 3 to 6 of octet 3 are ignored. 
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