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2. Reason for Change
24.301 states:
------------
[bookmark: _Toc510019608]5.19.7.3	DNN based congestion control
The use of the DNN based congestion control is for avoiding and handling of NAS signalling congestion associated with UEs with a particular DNN regardless of S-NSSAI. Both UEs and 5GC shall support the functions to provide DNN based congestion control. 
SMFs may apply DNN based congestion control towards the UE by rejecting PDU Session Establishment/Modification Request messages towards a specific DNN, from the UE, with a back-off timer and the associated DNN. The SMF may release PDU Sessions belonging to a congested DNN by sending a PDU Session Release Request message towards the UE with a back-off timer. If back-off timer is set in the PDU Session Release Request message then the cause "reactivation requested" should not be set.
When DNN based congestion control is activated at AMF e.g., configured by OAM, the AMF provides a NAS Transport Error message for the NAS Transport message carrying an SM message and in the NAS Transport Error message include a back-off timer and the associated DNN. While the back-off timer for the specific DNN is running, then the UE will not send any NAS messages for the specific DNN.
Upon reception of the back-off timer for a DNN, the UE shall take the following actions until the timer expires:
-	If DNN is provided in association with the back-off timer, the UE shall not initiate any Session Management procedures for the congested DNN. The UE may initiate Session Management procedures for other DNNs. The UE shall not initiate any Session Management procedure for the corresponding APN when UE moves to EPS;
-	If DNN is not provided in association with the back-off timer, the UE shall not initiate any Session Management requests of any PDU Session Type without DNN. The UE may initiate Session Management procedures for specific DNN;
-	Cell/TA/PLMN/RAT change, change of untrusted non-3GPP access network or change of Access Type does not stop the back-off timer;
-	The UE is allowed to initiate the Session Management procedures for high priority access and emergency services even when the back-off timer is running; and
-	If the UE receives a network initiated Session Management Request message for the congested DNN while the back-off timer is running, the UE shall stop the Session Management back-off timer associated with this DNN and respond to the 5GC.
The UE is allowed to initiate PDU Session Release procedure (e.g. sending PDU Session Release Request message) when the back-off timer is running.
NOTE 3:	The UE does not delete the related back-off timer when disconnecting a PDU Session.
The UE shall support a separate back-off timer for every DNN that the UE may use.
To avoid that large amounts of UEs initiate deferred requests (almost) simultaneously, the 5GC should select the back-off timer value so that deferred requests are not synchronized.
The DNN based Session Management congestion control is applicable to the NAS SM signalling initiated from the UE in the Control Plane. The Session Management congestion control does not prevent the UE to send and receive data or initiate Service Request procedures for activating User Plane connection towards the DNN(s) that are under Session Management congestion control.
[bookmark: _Toc510019609]5.19.7.4	S-NSSAI based congestion control
The use of the S-NSSAI based congestion control is for avoiding and handling of NAS signalling congestion associated with UEs for a particular S-NSSAI. 
S-NSSAI based congestion control is applied as follows:
-	If an S-NSSAI is determined as congested, then the SMF may apply S-NSSAI based congestion control towards the UE for SM requests which includes an S-NSSAI, and provides a back-off timer, and an associated S-NSSAI and optionally a DNN;
-	The SMF may release PDU Sessions belonging to a congested S-NSSAI by sending a PDU Session Release Request message towards the UE with a back-off timer associated to the S-NSSAI and optionally a DNN;
-	If S-NSSAI based congestion control is activated at AMF e.g., configured by OAM and an S-NSSAI is determined as congested, then the AMF applies S-NSSAI based congestion control towards the UE, by providing an NAS Transport Error message for the NAS Transport message carrying the SM message and in the NAS Transport Error message include a back-off timer and an associated S-NSSAI and optionally in addition a DNN;
-	Upon reception of a back-off timer with an associated S-NSSAI and optionally a DNN, the UE shall take the following actions until the timer expires:
-	If the back-off timer was associated with an S-NSSAI only, the UE shall not initiate any Session Management procedures for the congested S-NSSAI;
-	If the back-off timer was associated with an S-NSSAI and a DNN, then the UE shall not initiate any Session Management procedures for that combination of S-NSSAI and DNN;
-	If the UE receives a network initiated Session Management Request message for the congested S-NSSAI and for any DNN while the back-off timer associated with the S-NSSAI is running, the UE shall respond to the 5GC without stopping the back-off timer associated with the S-NSSAI;
-	If the UE receives a network initiated Session Management Request message for the congested S-NSSAI and DNN while the back-off timer associated with the S-NSSAI and DNN is running, the UE shall stop the back-off timer associated with this S-NSSAI and DNN and respond to the 5GC;
-	Cell/TA/PLMN/RAT change, change of untrusted non-3GPP access network or change of Access Type does not stop the back-off timer for the S-NSSAI or any combination of S-NSSAI and DNN;
-	The UE is allowed to initiate the Session Management procedures for high priority access and emergency services for the S-NSSAI even when the back-off timer associated to the S-NSSAI is running;
The UE shall support a separate back-off timer for every S-NSSAI and for every combination of S-NSSAI and DNN that the UE may use.
To avoid that large amounts of UEs initiate deferred requests (almost) simultaneously, the 5GC should select the value of the back-off timer for the S-NSSAI based congestion control so that deferred requests are not synchronized.
The S-NSSAI based congestion control does not prevent the UE to send and receive data or initiate Service Request procedure for activating User Plane connection belongs to the S-NSSAI that is under the congestion control.
------------
4. Proposal
It is proposed to agree the following changes to 3GPP TS 24.501.


* * * Change * * *
5.4.5.2.3	UE-initiated NAS transport of messages accepted by the network
Upon reception of a UL NAS TRANSPORT message, if the Payload container type IE is set to:
a)	"N1 SM information", the AMF looks up a PDU session routing context for:
1)	the UE and the PDU session ID IE in case the Old PDU session ID IE is not included, and:
NOTE 1:	If the Old PDU session ID IE is not included in the UL NAS TRANSPORT message and the AMF has received a reallocation requested indication from the SMF, the AMF needs to ignore the reallocation requested indication.
i)	if the AMF has a PDU session routing context for the PDU session ID and the UE, and the Request type IE is not included, the AMF shall forward the 5GSM message, and the PDU session ID IE towards the SMF identified by the SMF ID of the PDU session routing context;
ii)	if the AMF has a PDU session routing context for the PDU session ID and the UE, the PDU session routing context indicates that the PDU session is not an emergency PDU session, and the Request type IE is included and is set to "existing PDU session", the AMF shall forward the 5GSM message, the PDU session ID, the S-NSSAI (if received), the DNN (if received) and the request type towards the SMF identified by the SMF ID of the PDU session routing context;
iii)	if the AMF does not have a PDU session routing context for the PDU session ID and the UE, and the Request type IE is included and is set to "initial request":
A)	the AMF shall select an SMF. If the DNN IE is not included, the AMF shall use the default DNN as the DNN. If the S-NSSAI IE is not included, the AMF may determine a default S-NSSAI according to the user’s subscription context obtained from UDM and, if determined, the AMF may use the default S-NSSAI as the S-NSSAI; and
NOTE 2:	SMF selection is out of scope of CT1.
B)	if the SMF selection is successful:
-	the AMF shall store a PDU session routing context for the PDU session ID and the UE, shall set the SMF ID in the stored PDU session routing context to the SMF ID corresponding to the DNN in the user’s subscription context obtained from the UDM; and
-	the AMF shall forward the 5GSM message, the PDU session ID, the S-NSSAI (if received), the DNN (if received) and the request type towards the SMF identified by the SMF ID of the PDU session routing context;
iv)	if the AMF does not have a PDU session routing context for the PDU session ID and the UE, the Request type IE is included and is set to "existing PDU session", and the user’s subscription context obtained from the UDM contains an SMF ID for the PDU session ID such that the SMF ID includes a PLMN identity corresponding to the UE's HPLMN or the current PLMN, then:
A)	the AMF shall store a PDU session routing context for the PDU session ID and the UE, shall set the SMF ID in the stored PDU session routing context to the SMF ID contained in the user's subscription context obtained from the UDM; and
B)	the AMF shall forward the 5GSM message, the PDU session ID, the S-NSSAI (if received), the DNN (if received) and the request type towards the SMF identified by the SMF ID of the PDU session routing context;
Editor's note:	Whether the user's subscription context obtained from the UDM contains the SMF ID needs further clarification in the stage 2 specifications.
v)	if the AMF does not have a PDU session routing context for the PDU session ID and the UE, the Request type IE is included and is set to "initial emergency request", and the AMF does not have a PDU session routing context for another PDU session ID of the UE indicating that the PDU session is an emergency PDU session:
A)	the AMF shall select an SMF. The AMF shall use the emergency DNN from the AMF emergency configuration data as the DNN, if configured. The AMF shall derive the SMF from the emergency DNN or use the statically configured SMF from the AMF emergency configuration data, if configured; and
B)	if the SMF selection is successful:
-	the AMF shall store a PDU session routing context for the PDU session ID and the UE, shall set the SMF ID in the stored PDU session routing context to the SMF ID of the selected SMF, and shall store an indication that the PDU session is an emergency PDU session in the stored PDU session routing context; and
-	the AMF shall forward the 5GSM message, the PDU session ID, the S-NSSAI (if configured), the DNN (if configured), and the request type towards the SMF identified by the SMF ID of the PDU session routing context; and
vi)	if the AMF does not have a PDU session routing context for the PDU session ID and the UE, the Request type IE is included and is set to "initial emergency request", and the AMF has a PDU session routing context indicating that the PDU session is an emergency PDU session for another PDU session ID of the UE:
A)	the AMF shall store a PDU session routing context for the PDU session ID and the UE and shall set the SMF ID in the stored PDU session routing context to the SMF ID of the PDU session routing context for the other PDU session ID of the UE; and
B)	the AMF shall forward the 5GSM message, the PDU session ID, the S-NSSAI (if configured), the DNN (if configured) and the request type towards the SMF identified by the SMF ID of the PDU session routing context; or
Editor's note:	Handover between 3GPP access and non-3GPP access of emergency PDU session is FFS.

2)	the UE and the Old PDU session ID IE in case the Old PDU session ID IE is included, and:
i)	the AMF has a PDU session routing context for the old PDU session ID and the UE and does not have a PDU session routing context for the PDU session ID and the UE, the Request type IE is included and is set to "initial request", and the AMF received a reallocation requested indication from the SMF indicating that the SMF is to be reused, the AMF shall store a PDU session routing context for the PDU session ID and the UE, set the SMF ID in the stored PDU session routing context to the SMF ID of the PDU session routing context for the old PDU session ID and the UE, and forward the 5GSM message, the PDU session ID, the old PDU session ID, the S-NSSAI (if received), the DNN (if received) and the request type towards the SMF identified by the SMF ID of the PDU session routing context;
ii)	the AMF has a PDU session routing context for the old PDU session ID and the UE and does not have a PDU session routing context for the PDU session ID and the UE, the Request type IE is included and is set to "initial request", the AMF received a reallocation requested indication from the SMF indicating that the SMF is to be reallocated:
A)	the AMF shall select an SMF. If the DNN IE is not included, the AMF shall use the default DNN as the DNN. If the S-NSSAI IE is not included, the AMF may determine a default S-NSSAI according to the user's subscription context obtained from UDM and, if determined, the AMF may use the default S-NSSAI as the S-NSSAI; and
B)	if the SMF selection is successful:
-	the AMF shall store a PDU session routing context for the PDU session ID and the UE and set the SMF ID of the PDU session routing context to the SMF ID of the selected SMF; and
-	the AMF shall forward the 5GSM message, the PDU session ID, the old PDU session ID, the S-NSSAI (if received), the DNN (if received) and the request type towards the SMF identified by the SMF ID of the PDU session routing context for the PDU session ID and the UE;
b)	"SMS", the AMF shall forward the content of the Payload container IE to the SMSF associated with the UE;
c)	"LTE Positioning Protocol (LPP) message container", the AMF shall forward the content of the Payload container IE to the LMF associated with the routing information included in the Additional information IE of the UL NAS TRANSPORT message; and
Editor's note:	What to do if the AMF cannot locate the LMF is FFS.
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5.4.5.2.3A	UE-initiated NAS transport of messages not accepted by the network
Upon reception of a UL NAS TRANSPORT message, if the Payload container type IE is set to "N1 SM information", the Request type IE is set to "initial request" or "existing PDU session", the UE is not configured for high priority access in selected PLMN and:
a)	DNN based congestion control is activated e.g. configured by operation and maintenance, the AMF shall send back to the UE the 5GSM message which was not forwarded, a back-off timer and 5GMM cause #22 "congestion" as specified in subclause 5.4.5.3.1 case f);
b)	S-NSSAI and DNN based congestion control is activated e.g. configured by operation and maintenance, the AMF shall send back to the UE the 5GSM message which was not forwarded, a back-off timer and 5GMM cause #xx "insufficient resources for specific slice and DNN" as specified in subclause 5.4.5.3.1 case f); or
c)	S-NSSAI based congestion control is activated e.g. configured by operation and maintenance, the AMF shall send back to the UE the 5GSM message which was not forwarded, a back-off timer and 5GMM cause #yy "insufficient resources for specific slice" as specified in subclause 5.4.5.3.1 case f).
* * * Change * * *
5.4.5.2.5	Abnormal cases on the network side
The following abnormal cases in AMF are identified:
a)	if the Old PDU session ID IE is not included in the UL NAS TRANSPORT message, the AMF does not have a PDU session routing context for the PDU session ID and the UE, the Request type IE is set to "initial request", and the SMF selection fails then the AMF may send back to the UE the 5GSM message which was not forwarded as specified in subclause 5.4.5.3.1 case e).
b)	if the Old PDU session ID IE is included in the UL NAS TRANSPORT message, the AMF has a PDU session routing context for the old PDU session ID and the UE and does not have a PDU session routing context for the PDU session ID and the UE, the Request type IE is set to "initial request", the AMF received a reallocation requested indication from the SMF indicating that the SMF is to be reallocated, and the SMF selection fails then the AMF may send back to the UE the 5GSM message which was not forwarded as specified in subclause 5.4.5.3.1 case e).
c)	if the AMF does not have a PDU session routing context for the PDU session ID and the UE, the Request type IE is set to "existing PDU session", and the user’s subscription context obtained from the UDM does not contain an SMF ID for the PDU session ID such that the SMF ID includes a PLMN identity corresponding to the UE's HPLMN or the current PLMN, then the AMF may send back to the UE the 5GSM message which was not forwarded as specified in subclause 5.4.5.3.1 case e).
d)	if the Old PDU session ID IE is included in the UL NAS TRANSPORT message, and the AMF has a PDU session routing context for the old PDU session ID and the UE and does not have a PDU session routing context for the PDU session ID and the UE, the Request type IE is set to "initial request" and the AMF has not received a reallocation requested indication, the AMF should select an SMF. If the SMF selection is successful, the AMF should store a PDU session routing context for the PDU session ID and the UE, set the SMF ID in the stored PDU session routing context to the selected SMF ID, and forward the 5GSM message, the PDU session ID, the old PDU session ID, the S-NSSAI (if received), the DNN (if received) and the request type towards the SMF ID of the PDU session routing context.
e)	if the AMF has a PDU session routing context for the PDU session ID and the UE, the PDU session routing context indicates that the PDU session is an emergency PDU session, the Request type IE is set to "initial emergency request", the AMF should forward the 5GSM message, the PDU session ID, the S-NSSAI (if configured), the DNN (if configured) and the request type towards the SMF ID of the PDU session routing context.
f)	if the Request type IE is set to "initial emergency request" and the S-NSSAI or the DNN is received, the AMF ignores the received S-NSSAI or the DNN and uses the emergency DNN from the AMF emergency configuration data, if any.
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h)	if the AMF unsuccessfully attempted to forward the 5GSM message, the PDU session ID, the S-NSSAI (if received), the DNN (if received) and the request type (if received) towards a SMF ID, then the AMF may send back to the UE  the 5GSM message which was not forwarded as specified in subclause 5.4.5.3.1 case e).
i)	the Old PDU session ID IE is included in the UL NAS TRANSPORT message, the AMF does not have a PDU session routing context for the old PDU session ID and the UE, the AMF does not have a PDU session routing context for the PDU session ID and the UE, the Request type IE is set to "initial request", the AMF should select an SMF. If the SMF selection is successful, the AMF should store a PDU session routing context for the PDU session ID and the UE, set the SMF ID in the stored PDU session routing context to the selected SMF ID, and forward the 5GSM message, the PDU session ID, the old PDU session ID, the S-NSSAI (if received), the DNN (if received) and the request type towards the SMF ID of the PDU session routing context. If the SMF selection fails then the AMF may send back to the UE the 5GSM message which was not forwarded as specified in subclause 5.4.5.3.1 case e).
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The purpose of the network-initiated NAS transport procedure is to provide a transport of:
a)	a single 5GSM message;
b)	SMS;
c)	an LPP message;
d)	a transparent container; or
e)	a single uplink 5GSM message which was not forwarded due to routing failure; or
f)	a single uplink 5GSM message which was not forwarded due to congestion control;
from the AMF to the UE in a 5GMM message.
* * * Change * * *
5.4.5.3.2	Network-initiated NAS transport procedure initiation
In connected mode, the AMF initiates the NAS transport procedure by sending the DL NAS TRANSPORT message, as shown in figure 5.4.5.3.2.1. 
In case a) in subclause 5.4.5.3.1, i.e. upon reception from an SMF of a 5GSM message without an N1 SM delivery skip allowed indication for a UE or a 5GSM message with an N1 SM delivery skip allowed indication for a UE in the 5GMM-CONNECTED mode, the AMF shall:
a)	include the PDU session information (PDU session ID) in the PDU session ID IE;
b)	set the Payload container type IE to "N1 SM information"; and
c)	set the Payload container IE to the 5GSM message.
In case b) in subclause 5.4.5.3.1, i.e. upon reception from an SMSF of an SMS payload, the AMF shall:
a)	set the Payload container type IE to "SMS";
b)	set the Payload container IE to the SMS payload; and
c)	select the access type to deliver the DL NAS TRANSPORT message as follows in case the access type selection is required:
1)	if the UE to receive the DL NAS TRANSPORT message is registered to the network via both 3GPP access and non-3GPP access, and the SMS allowed IE in the 5GMM context of the UE is set to "both 3GPP access and non-3GPP access", then the AMF selects either 3GPP access or non-3GPP access; and
2)	otherwise, the AMF selects 3GPP access.
NOTE:	The AMF selects an access type between 3GPP access and non-3GPP access based on operator policy.
In case c) in subclause 5.4.5.3.1 i.e. upon reception from an LMF of an LPP message payload, the AMF shall:
a)	set the Payload container type IE to "LTE Positioning Protocol (LPP) message container";
b)	set the Payload container IE to the LPP message payload received from the LMF; and
c)	set the Additional information IE to the routing information associated with the LMF from which the LPP message was received.
In case d) in subclause 5.4.5.3.1 i.e. upon reception of a transparent container from the UDM to be forwarded to the UE, the AMF shall:
a)	set the Payload container type IE to "transparent container"; and
b)	set the Payload container IE to the transparent container received from the UDM.
In case e) in subclause 5.4.5.3.1, i.e. upon sending a single uplink 5GSM message which was not forwarded due to routing failure, the AMF shall:
a)	include the PDU session ID in the PDU session ID IE;
b)	set the Payload container type IE to "N1 SM information";
c)	set the Payload container IE to the 5GSM message which was not forwarded; and
d)	set the 5GMM cause IE to the 5GMM cause #90 "payload was not forwarded".
In case f) in subclause 5.4.5.3.1, i.e. upon sending a single uplink 5GSM message which was not forwarded due to congestion control, the AMF:
a)	shall include the PDU session ID in the PDU session ID IE;
b)	shall set the Payload container type IE to "N1 SM information";
c)	shall set the Payload container IE to the 5GSM message which was not forwarded;
d)	shall set the 5GMM cause IE to the 5GMM cause #22 "Congestion", the 5GMM cause #xx "insufficient resources for specific slice and DNN" or the 5GMM cause #yy "insufficient resources for specific slice"; and
e)	shall include the Back-off timer value IE.
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[bookmark: _Hlk509232904]5.4.5.3.3	Network-initiated NAS transport of messages
Upon reception of a DL NAS TRANSPORT message, if the Payload container type IE is set to:
a)	 "N1 SM information" and the 5GMM cause IE set to the 5GMM cause #90 "payload was not forwarded" is not included in the DL NAS TRANSPORT message, the 5GSM message in the Payload container IE and the PDU session ID are handled in the 5GSM procedures specified in clause 9;
b)	"SMS", the UE shall forward the content of the Payload container IE to the SMS stack entity;
c)	"LTE Positioning Protocol (LPP) message container", the UE shall forward the content of the Payload container IE and the routing information included in the Additional information IE to the upper layer location services application;
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Editor's note:	How the UE determines the appropriate entity is FFS and requires input from SA3.
e)	 "N1 SM information" and the 5GMM cause IE is set to the 5GMM cause #90 "payload was not forwarded" in the DL NAS TRANSPORT message, the UE passes to the 5GSM sublayer an indication that the 5GSM message was not forwarded along with the 5GSM message from the Payload container IE of the DL NAS TRANSPORT message; and.
f)	"N1 SM information" and:
1)	the 5GMM cause IE is set to the 5GMM cause #22 "Congestion", the UE passes to the 5GSM sublayer an indication that the 5GSM message was not forwarded due to DNN based congestion control along with the 5GSM message from the Payload container IE of the DL NAS TRANSPORT message, and the Back-off timer value IE;
2)	the 5GMM cause IE is set to the 5GMM cause #xx "insufficient resources for specific slice and DNN", the UE passes to the 5GSM sublayer an indication that the 5GSM message was not forwarded due to S-NSSAI and DNN based congestion control along with the 5GSM message from the Payload container IE of the DL NAS TRANSPORT message, and the Back-off timer value IE; or
3)	the 5GMM cause IE is set to the 5GMM cause #yy "insufficient resources for specific slice", the UE passes to the 5GSM sublayer an indication that the 5GSM message was not forwarded due to S-NSSAI based congestion control along with the 5GSM message from the Payload container IE of the DL NAS TRANSPORT message, and the Back-off timer value IE.

[bookmark: _Toc479765925][bookmark: _Toc484956792][bookmark: _Toc485044233][bookmark: _Toc485217879][bookmark: _Toc485220052][bookmark: _Toc485220407][bookmark: _Toc492387786][bookmark: _Toc492388376][bookmark: _Toc492394261][bookmark: _Toc492394850][bookmark: _Toc492455682][bookmark: _Toc492456272][bookmark: _Toc492466092][bookmark: _Toc492466682][bookmark: _Toc500935561][bookmark: _Toc501356026][bookmark: _Toc501367115][bookmark: _Toc501369128][bookmark: _Toc501373574][bookmark: _Toc501376375][bookmark: _Toc501377505][bookmark: _Toc501378062][bookmark: _Toc501395231][bookmark: _Toc501395788][bookmark: _Toc501442698][bookmark: _Toc501575051][bookmark: _Toc501576358][bookmark: _Toc505611662][bookmark: _Toc508712589][bookmark: _Toc508802180][bookmark: _Toc508871487][bookmark: _Toc190446087][bookmark: _Toc190665727]* * * Change * * *
[bookmark: _Toc508877098]6.2.7	Handling of DNN based congestion control
The network may detect and start performing DNN based congestion control when one or more DNN congestion criteria as specified in 3GPP TS 23.501 [5] are met. The network may store a DNN congestion back-off timer on a per UE and congested DNN basis. If the UE does not provide a DNN for a non-emergency PDU session, then the SMF network uses the selected DNN. 
In the UE, 5GS session management timers T3396 for DNN based congestion control are started and stopped on a per DNN basis. 
In case the timer T3396 is provided during the PDU session establishment procedure, the DNN associated with T3396 is the DNN provided by the UE when the PDU session is established. If no DNN is provided by the UE along the PDU SESSION ESTABLISHMENT REQUEST, then T3396 is associated with no DNN. For this purpose the UE shall memorize the DNN provided to the network during the PDU session establishment. The timer T3396 associated with no DNN will never be started due to any 5GSM procedure related to an emergency PDU session. If the timer T3396 associated with no DNN is running, it does not affect the ability of the UE to request an emergency PDU session.
In case the timer T3396 is provided during the UE-requested PDU session modification procedure or the network-requested PDU session release procedure, the DNN associated with T3396 is the DNN associated with the PDU session corresponding to the 5GSM procedure.
If T3396 is running or is deactivated, and the UE is a UE configured for high priority access in selected PLMN, then the UE is allowed to initiate 5GSM procedures for the respective DNN or without a DNN.
[bookmark: _Toc508877099]* * * Change * * *
6.2.8	Handling of S-NSSAI based congestion control
The network may detect and start performing S-NSSAI based congestion control when one or more S-NSSAI congestion criteria as specified in 3GPP TS 23.501 [5] are met. The network may store an S-NSSAI congestion back-off timer on a per UE, S-NSSAI, and optionally DNN basis. If the UE does not provide a DNN for a non-emergency PDU session, then the SMF network uses the selected DNN.
In the UE, 5GS session management timers T35cd for the S-NSSAI based congestion control are started and stopped on a per S-NSSAI and optionally DNN basis. 
In case the timer T35cd is provided during the PDU session establishment procedure, the S-NSSAI associated with T35cd is the S-NSSAI provided by the UE when the PDU session is established. The DNN associated with T35cd is the DNN provided by the UE when the PDU session is established. If no DNN is provided by the UE along the PDU SESSION ESTABLISHMENT REQUEST, then T35cd is associated with no DNN and an S-NSSAI provided to the network during the PDU session establishment. For this purpose the UE shall memorize the DNN and S-NSSAI provided to the network during the PDU session establishment. The timer T35cd associated with no DNN and an S-NSSAI will never be started due to any 5GSM procedure related to an emergency PDU session. If the timer T35cd associated with no DNN and an S-NSSAI is running, it does not affect the ability of the UE to request an emergency PDU session. 
In case the timer T35cd is provided during the UE-requested PDU session modification procedure or the network-requested PDU session release procedure, the S-NSSAI and DNN associated with T35cd are the S-NSSAI and DNN associated with the PDU session corresponding to the 5GSM procedure. 
If T35cd is running or is deactivated, and the UE is a UE configured for high priority access in selected PLMN, then the UE is allowed to initiate 5GSM procedures for the respective S-NSSAI or [S-NSSAI, DNN] combination.
* * * Change * * *
6.4.1.4	UE requested PDU session establishment procedure not accepted by the network
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If the connectivity with the requested DN is rejected by the network, the SMF shall create a SM PDU SESSION ESTABLISHMENT REJECT message.
If the UE requests a PDU session establishment for an LADN when the UE is located outside the LADN service area, the SMF shall reject the request.
The SMF shall set the 5GSM cause IE of the PDU SESSION ESTABLISHMENT REJECT message to indicate the reason for rejecting the PDU session establishment.
The 5GSM cause IE typically indicates one of the following SM cause values:
#26:	insufficient resources;
#27:	missing or unknown DNN;
#29:	user authentication failed;
#31:	request rejected, unspecified;
#50	PDU session type IPv4 only allowed;
#51	PDU session type IPv6 only allowed;
#67	insufficient resources for specific slice and DNN;
#68:	not supported SSC mode; or
#69	insufficient resources for specific slice.
Editor's note:	Further 5GSM causes are FFS.
Editor's note:	Further contents of the PDU SESSION ESTABLISHMENT REJECT are FFS.
If the PDU SESSION ESTABLISHMENT REQUEST message includes a PDU session type IE set to "IPv6", and the subscription, the SMF configuration, or both, are limited to IPv4 only for the requested DNN, the SMF shall include the 5GSM cause value #50 "PDU session type IPv4 only allowed" in the 5GSM cause IE of the PDU SESSION ESTABLISHMENT REJECT message.
If the PDU SESSION ESTABLISHMENT REQUEST message includes a PDU session type IE set to "IPv4", and the subscription, the SMF configuration, or both, are limited to IPv6 only for the requested DNN, the SMF shall include the 5GSM cause value #51 "PDU session type IPv6 only allowed" in the 5GSM cause IE of the PDU SESSION ESTABLISHMENT REJECT message.
If the PDU SESSION ESTABLISHMENT REQUEST message contains the SSC mode IE indicating an SSC mode not supported by the subscription, the SMF configuration, or both of them, and the SMF decides to rejects the PDU session establishment, the SMF shall include the 5GSM cause value #68 "not supported SSC mode" in the 5GSM cause IE of the PDU SESSION ESTABLISHMENT REJECT message.
The SMF may include a Back-off timer value IE in the PDU SESSION ESTABLISHMENT REJECT message when the 5GSM cause value #26"insufficient resources" is included in the PDU SESSION ESTABLISHMENT REJECT message. If the 5GSM cause value is #26"insufficient resources" and the PDU SESSION ESTABLISHMENT REQUEST message was received from a UE configured for high priority access in selected PLMN or the request type in the PDU SESSION ESTABLISHMENT REQUEST message is set to "initial emergency request" or "existing emergency PDU session", the network shall not include a Back-off timer value IE.
The SMF may include a Back-off timer value IE in the PDU SESSION ESTABLISHMENT REJECT message when the 5GSM cause value #67 "insufficient resources for specific slice and DNN" is included in the PDU SESSION ESTABLISHMENT REJECT message. If the 5GSM cause value is #67 "insufficient resources for specific slice and DNN" and the PDU SESSION ESTABLISHMENT REQUEST message was received from a UE configured for high priority access in selected PLMN or the request type is "initial emergency request" or "existing emergency PDU session" in the PDU SESSION ESTABLISHMENT REQUEST message, the network shall not include a Back-off timer value IE.
Editor’s note:	Whether the SMF knows that the UE is a UE configured for high priority access so as not to include the Back-off timer is FFS.
The SMF may include a Back-off timer value IE in the PDU SESSION ESTABLISHMENT REJECT message when the 5GSM cause cause #69 "insufficient resources for specific slice" is included in the PDU SESSION ESTABLISHMENT REJECT message. If the 5GSM cause value is #69 "insufficient resources for specific slice" and the PDU SESSION ESTABLISHMENT REQUEST message was received from a UE configured for high priority access in selected PLMN or the request type is "initial emergency request" in the PDU SESSION ESTABLISHMENT REQUEST message, the network shall not include a Back-off timer value IE.
The SMF shall send the SM PDU SESSION ESTABLISHMENT REJECT message.
[bookmark: _Toc479765926]Upon receipt of a PDU SESSION ESTABLISHMENT REJECT message and a PDU session ID, using the NAS transport procedure as specified in subclause 5.4.5, the UE shall stop timer T3580 shall release the allocated PTI value and shall consider that the PDU session was not established.
[bookmark: _Toc484956793][bookmark: _Toc485044234][bookmark: _Toc485217880][bookmark: _Toc485220053][bookmark: _Toc485220408][bookmark: _Toc492387787][bookmark: _Toc492388377][bookmark: _Toc492394262][bookmark: _Toc492394851][bookmark: _Toc492455683][bookmark: _Toc492456273][bookmark: _Toc492466093][bookmark: _Toc492466683]If the DN authentication of the UE was performed and completed unsuccessfully, the SMF shall include the 5GSM cause value #xx "DN authentication failed" in the 5GSM cause IE of the PDU SESSION ESTABLISHMENT REJECT message and shall set the EAP message IE of the PDU SESSION ESTABLISHMENT REJECT message to an EAP-failure message as specified in IETF RFC 3748 [26], provided by the DN.
If:
-	 the 5GSM cause value is #26 "insufficient resources" and the Back-off timer value IE are is included in the PDU SESSION ESTABLISHMENT REJECT message; or, 
-	an indication that the 5GSM message was not forwarded due to DNN based congestion control is received along a Back-off timer value and a PDU SESSION ESTABLISHMENT REQUEST message with the PDU session ID IE set to the PDU session ID of the PDU session;
the UE shall take different actions depending on the timer value received for timer T3396 in the Back-off timer value:
a)	If the timer value indicates neither zero nor deactivated and a DNN was included in the PDU SESSION ESTABLISHMENT REQUEST message, the UE shall stop timer T3396 associated with the corresponding DNN, if it is running. If the timer value indicates neither zero nor deactivated and no DNN was included in the PDU SESSION ESTABLISHMENT REQUEST message and the request type was different from "initial emergency request", the UE shall stop timer T3396 associated with no DNN if it is running. The UE shall then start timer T3396 with the value provided in the Back-off timer value IE and:
1)	shall not send another PDU SESSION ESTABLISHMENT REQUEST message, or PDU SESSION MODIFICATION REQUEST message for the same DNN that was sent by the UE, until timer T3396 expires or timer T3396 is stopped; and
[bookmark: OLE_LINK19][bookmark: OLE_LINK20]2)	shall not send another PDU SESSION ESTABLISHMENT REQUEST message without a DNN and with request type different from "initial emergency request", or another PDU SESSION MODIFICATION REQUEST message for a non-emergency PDU session established without a DNN provided by the UE, if no DNN was included in the PDU SESSION ESTABLISHMENT REQUEST message and the request type was different from "initial emergency request", until timer T3396 expires or timer T3396 is stopped.
The UE shall not stop timer T3396 upon a PLMN change or inter-system change;
b)	if the timer value indicates that this timer is deactivated and a DNN was included in the PDU SESSION ESTABLISHMENT REQUEST message, the UE shall stop timer T3396 associated with the corresponding DNN, if it is running. If the timer value indicates that this timer is deactivated and no DNN was included in the PDU SESSION ESTABLISHMENT REQUEST message and the request type was different from "initial emergency request", the UE shall stop timer T3396 associated with no DNN if it is running. The UE:
1)	shall not send another PDU SESSION ESTABLISHMENT REQUEST, or PDU SESSION MODIFICATION REQUEST for the same DNN until the UE is switched off or the USIM is removed, or the UE receives a PDU SESSION MODIFICATION REQUEST message for the same DNN from the network or a PDU SESSION RELEASE COMMAND message including 5GSM cause #39 "reactivation requested" for the same DNN from the network; and
2)	shall not send another PDU SESSION ESTABLISHMENT REQUEST message without a DNN and with request type different from "initial emergency request", or another PDU SESSION MODIFICATION REQUEST message for a non-emergency PDU session established without a DNN provided by the UE, if no DNN was included in the PDU SESSION ESTABLISHMENT REQUEST message and the request type was different from "initial emergency request", until the UE is switched off or the USIM is removed, or the UE receives a PDU SESSION MODIFICATION REQUEST message for a non-emergency PDU session established without a DNN provided by the UE, or a PDU SESSION RELEASE COMMAND messages including 5GSM cause IE set to 5GSM cause #39 "reactivation requested" for a non-emergency PDU session established without a DNN provided by the UE.
The timer T3396b remains deactivated upon a PLMN change or inter-system change; and
c)	if the timer value indicates zero, the UE:
1)	shall stop timer T3396 associated with the corresponding DNN, if running, and may send another PDU SESSION ESTABLISHMENT REQUEST, or PDU SESSION MODIFICATION REQUEST message for the same DNN; and
2)	if no DNN was included in the PDU SESSION ESTABLISHMENT REQUEST message and the request type was different from "initial emergency request ", the UE shall stop timer T3396 associated with no DNN, if running, and may send another PDU SESSION ESTABLISHMENT REQUEST message without a DNN, or another PDU SESSION MODIFICATION REQUEST message without a DNN provided by the UE.
If the Back-off timer value IE is not included, then the UE may send another PDU SESSION ESTABLISHMENT REQUEST or PDU SESSION MODIFICATION REQUEST message for the same DNN or without a DNN.
When the timer T3396 is running or the timer is deactivated, the UE is allowed to initiate a PDU session establishment procedure for emergency services.
If the timer T3396 is running when the UE enters state5GMM-DEREGISTERED, the UE remains switched on, and the USIM in the UE remains the same, then timer T3396 is kept running until it expires or it is stopped.
If the UE is switched off when the timer T3396 is running, and if the USIM in the UE remains the same when the UE is switched on, the UE shall behave as follows:
-	let t1 be the time remaining for T3396 timeout at switch off and let t be the time elapsed between switch off and switch on. If t1 is greater than t, then the timer shall be restarted with the value t1 – t. If t1 is equal to or less than t, then the timer need not be restarted. If the UE is not capable of determining t, then the UE shall restart the timer with the value t1.
If:
-	 the 5GSM cause value is #67 "insufficient resources for specific slice and DNN" and the Back-off timer value IE areis included,  in the PDU SESSION ESTABLISHMENT REJECT message; or
-	an indication that the 5GSM message was not forwarded due to S-NSSAI and DNN based congestion control is received along a Back-off timer value and a PDU SESSION ESTABLISHMENT REQUEST message with the PDU session ID IE set to the PDU session ID of the PDU session;
the UE shall take different actions depending on the timer value received for timer T35cd in the Back-off timer value:
a)	If the timer value indicates neither zero nor deactivated, the UE shall stop timer T35cd associated with the same [S-NSSAI, DNN] combination as that the UE provided when the PDU session is established, if it is running. The UE shall then start timer T35cd with the value provided in the Back-off timer value IE. The UE shall not send another PDU SESSION ESTABLISHMENT REQUEST message with request type different from "initial emergency request", or PDU SESSION MODIFICATION REQUEST message for the same [S-NSSAI, DNN] combination that was sent by the UE, until timer T35cd expires or timer T35cd is stopped;
The UE shall not stop timer T35cd upon a PLMN change or inter-system change;
b)	if the timer value indicates that this timer is deactivated, the UE shall stop timer T35cd associated with the same [S-NSSAI, DNN] combination as that the UE provided when the PDU session is established, if it is running. The UE shall not send another PDU SESSION ESTABLISHMENT REQUEST message with request type different from "initial emergency request", or PDU SESSION MODIFICATION REQUEST message for the same [S-NSSAI, DNN] combination that was sent by the UE, until the UE is switched off or the USIM is removed, or the UE receives a PDU SESSION MODIFICATION REQUEST message for the same [S-NSSAI, DNN] combination from the network or a PDU SESSION RELEASE COMMAND message including 5GSM cause #39 "reactivation requested" for the same [S-NSSAI, DNN] combination from the network;
The timer T35cd remains deactivated upon a PLMN change or inter-system change; and
c)	if the timer value indicates zero, the UE shall stop timer T35cd associated with the same [S-NSSAI, DNN] combination that was sent by the UE, if running, and may send another PDU SESSION ESTABLISHMENT REQUEST message, or PDU SESSION MODIFICATION REQUEST message for the same [S-NSSAI, DNN] combination.
If the Back-off timer value IE is not included, then the UE may send another PDU SESSION ESTABLISHMENT REQUEST message or PDU SESSION MODIFICATION REQUEST message for the same [S-NSSAI, DNN] combination.
When the timer T35cd is running or the timer is deactivated, the UE is allowed to initiate a PDU session establishment procedure for emergency services.
If the timer T35cd is running when the UE enters state5GMM-DEREGISTERED, the UE remains switched on, and the USIM in the UE remains the same, then timer T35cd is kept running until it expires or it is stopped.
If the UE is switched off when the timer T35cd is running, and if the USIM in the UE remains the same when the UE is switched on, the UE shall behave as follows:
-	let t1 be the time remaining for T35cd timeout at switch off and let t be the time elapsed between switch off and switch on. If t1 is greater than t, then the timer shall be restarted with the value t1 – t. If t1 is equal to or less than t, then the timer need not be restarted. If the UE is not capable of determining t, then the UE shall restart the timer with the value t1.
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-	 the 5GSM cause value is #69 "insufficient resources for specific slice" and the Back-off timer value IE areis included, in the PDU SESSION ESTABLISHMENT REJECT message; or
-	an indication that the 5GSM message was not forwarded due to S-NSSAI and DNN based congestion control is received along a Back-off timer value and a PDU SESSION ESTABLISHMENT REQUEST message with the PDU session ID IE set to the PDU session ID of the PDU session;
the UE shall take different actions depending on the timer value received for timer T35ef in the Back-off timer value:
a)	If the timer value indicates neither zero nor deactivated and an S-NSSAI was included in the PDU SESSION ESTABLISHMENT REQUEST message, the UE shall stop timer T35ef associated with the corresponding S-NSSAI, if it is running. If the timer value indicates neither zero nor deactivated and no S-NSSAI was included in the PDU SESSION ESTABLISHMENT REQUEST message and the request type was different from "initial emergency request", the UE shall stop timer T35ef associated with no S-NSSAI if it is running. The UE shall then start timer T35ef with the value provided in the Back-off timer value IE and:
1)	shall not send another PDU SESSION ESTABLISHMENT REQUEST message, or PDU SESSION MODIFICATION REQUEST message for the same S-NSSAI that was sent by the UE, until timer T35ef expires or timer T35ef is stopped; and
2)	shall not send another PDU SESSION ESTABLISHMENT REQUEST message without an S-NSSAI and with request type different from "initial emergency request", or another PDU SESSION MODIFICATION REQUEST message for a non-emergency PDU session established without an S-NSSAI provided by the UE, if no S-NSSAI was included in the PDU SESSION ESTABLISHMENT REQUEST message and the request type was different from "initial emergency request", until timer T35ef expires or timer T35ef is stopped.
The UE shall not stop timer T35ef upon a PLMN change or inter-system change;
b)	if the timer value indicates that this timer is deactivated and an S-NSSAI was included in the PDU SESSION ESTABLISHMENT REQUEST message, the UE shall stop timer T35ef associated with the corresponding S-NSSAI, if it is running. If the timer value indicates that this timer is deactivated and no S-NSSAI was included in the PDU SESSION ESTABLISHMENT REQUEST message and the request type was different from "initial emergency request", the UE shall stop timer T35ef associated with no S-NSSAI if it is running. The UE:
1)	shall not send another PDU SESSION ESTABLISHMENT REQUEST, or PDU SESSION MODIFICATION REQUEST for the same S-NSSAI until the UE is switched off or the USIM is removed, or the UE receives a PDU SESSION MODIFICATION REQUEST message for the same S-NSSAI from the network or a PDU SESSION RELEASE COMMAND message including 5GSM cause #39 "reactivation requested" for the same S-NSSAI from the network; and
2)	shall not send another PDU SESSION ESTABLISHMENT REQUEST message without an S-NSSAI and with request type different from "initial emergency request", or another PDU SESSION MODIFICATION REQUEST message for a non-emergency PDU session established without an S-NSSAI provided by the UE, if no S-NSSAI was included in the PDU SESSION ESTABLISHMENT REQUEST message and the request type was different from "initial emergency request", until the UE is switched off or the USIM is removed, or the UE receives a PDU SESSION MODIFICATION REQUEST message for a non-emergency PDU session established without an S-NSSAI provided by the UE, or a PDU SESSION RELEASE COMMAND messages including 5GSM cause IE set to 5GSM cause #39 "reactivation requested" for a non-emergency PDU session established without an S-NSSAI provided by the UE.
The timer T35ef remains deactivated upon a PLMN change or inter-system change; and
c)	if the timer value indicates zero, the UE:
1)	shall stop timer T35ef associated with the corresponding S-NSSAI, if running, and may send another PDU SESSION ESTABLISHMENT REQUEST, or PDU SESSION MODIFICATION REQUEST message for the same S-NSSAI; and
2)	if no S-NSSAI was included in the PDU SESSION ESTABLISHMENT REQUEST message and the request type was different from "initial emergency request ", the UE shall stop timer T35ef associated with no S-NSSAI, if running, and may send another PDU SESSION ESTABLISHMENT REQUEST message without an S-NSSAI, or another PDU SESSION MODIFICATION REQUEST message without an S-NSSAI provided by the UE.
If the Back-off timer value IE is not included, then the UE may send another PDU SESSION ESTABLISHMENT REQUEST or PDU SESSION MODIFICATION REQUEST message for the same S-NSSAI or without an S-NSSAI.
When the timer T35ef is running or the timer is deactivated, the UE is allowed to initiate a PDU session establishment procedure for emergency services.
If the timer T35ef is running when the UE enters state5GMM-DEREGISTERED, the UE remains switched on, and the USIM in the UE remains the same, then timer T35ef is kept running until it expires or it is stopped.
If the UE is switched off when the timer T35ef is running, and if the USIM in the UE remains the same when the UE is switched on, the UE shall behave as follows:
-	let t1 be the time remaining for T35ef timeout at switch off and let t be the time elapsed between switch off and switch on. If t1 is greater than t, then the timer shall be restarted with the value t1 – t. If t1 is equal to or less than t, then the timer need not be restarted. If the UE is not capable of determining t, then the UE shall restart the timer with the value t1.
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[bookmark: _Toc508877240]8.2.11	DL NAS transport
[bookmark: _Toc508877241]8.2.11.1	Message definition
The DL NAS TRANSPORT message transports message payload and associated information to the UE. See table 8.2.11.1.1.
Message type:	DL NAS TRANSPORT
Significance:		dual
Direction:			network to UE
Table 8.2.11.1.1: DL NAS TRANSPORT message content
	IEI
	Information Element
	Type/Reference
	Presence
	Format
	Length

	
	Extended protocol discriminator
	Extended protocol discriminator
9.2
	M
	V
	1

	
	Security header type
	Security header type
9.3
	M
	V
	1/2

	
	Spare half octet
	Spare half octet
9.5
	M
	V
	1/2

	
	DL NAS TRANSPORT message identity
	Message type
9.7
	M
	V
	1

	
	Payload container type
	Payload container type
9.8.3.36
	M
	V
	1/2

	
	Spare half octet
	Spare half octet
9.5
	M
	V
	1/2

	
	Payload container
	Payload container
9.8.3.35
	M
	LV-E
	3-65537

	
	PDU session ID
	PDU session identity
9.4
	C
	V
	1

	24
	Additional information
	Additional information
9.8.2.1
	O
	TLV
	3-n

	72
	5GMM cause
	5GMM cause
9.8.3.2
	O
	TV
	2

	37
	Back-off timer value
	GPRS timer 3
9.8.3.21
	O
	TLV
	3



[bookmark: _Toc500935432][bookmark: _Toc501356121][bookmark: _Toc501367210][bookmark: _Toc501369223][bookmark: _Toc501373669][bookmark: _Toc501376470][bookmark: _Toc501377600][bookmark: _Toc501378157][bookmark: _Toc501395326][bookmark: _Toc501395883][bookmark: _Toc501442793][bookmark: _Toc501575146][bookmark: _Toc501576453][bookmark: _Toc505611762][bookmark: _Toc508712704][bookmark: _Toc508802295][bookmark: _Toc508871602]8.2.11.2	PDU session ID
The AMF shall include this IE when the Payload container type IE is set to "N1 SM information".
[bookmark: _Toc500935433][bookmark: _Toc501356122][bookmark: _Toc501367211][bookmark: _Toc501369224][bookmark: _Toc501373670][bookmark: _Toc501376471][bookmark: _Toc501377601][bookmark: _Toc501378158][bookmark: _Toc501395327][bookmark: _Toc501395884][bookmark: _Toc501442794][bookmark: _Toc501575147][bookmark: _Toc501576454][bookmark: _Toc505611763][bookmark: _Toc508712705][bookmark: _Toc508802296][bookmark: _Toc508871603]8.2.11.3	Additional information
The AMF may include this IE when the Payload container type IE is set to "LTE Positioning Protocol (LPP) message container".
[bookmark: _Toc508712706][bookmark: _Toc508802297][bookmark: _Toc508871604][bookmark: _Toc492387711][bookmark: _Toc492388301][bookmark: _Toc492394186][bookmark: _Toc492394775][bookmark: _Toc492455607][bookmark: _Toc492456197][bookmark: _Toc492466017][bookmark: _Toc492466607][bookmark: _Toc500935434][bookmark: _Toc501356123][bookmark: _Toc501367212][bookmark: _Toc501369225][bookmark: _Toc501373671][bookmark: _Toc501376472][bookmark: _Toc501377602][bookmark: _Toc501378159][bookmark: _Toc501395328][bookmark: _Toc501395885][bookmark: _Toc501442795][bookmark: _Toc501575148][bookmark: _Toc501576455][bookmark: _Toc505611764]8.2.11.4	5GMM cause
The AMF shall include this IE when the Payload container IE contains an uplink payload which was not forwarded.
[bookmark: _Toc508712707][bookmark: _Toc508802298][bookmark: _Toc508871605]8.2.11.y	Back-off timer value
The AMF shall include this IE when the Payload container IE contains an uplink 5GSM message which was not forwarded and DNN based congestion control, S-NSSAI and DNN based congestion control or S-NSSAI based congestion control is activated.
[bookmark: _Toc508877391]* * * Change * * *
9.8.3.2	5GMM cause
The purpose of the 5GMM cause information element is to indicate the reason why a 5GMM request from the UE is rejected by the network.
The 5GMM cause information element is coded as shown in figure 9.8.3.1.2 and table 9.8.3.1.2.
The 5GMM cause is a type 3 information element with 2 octets length.
	8
	7
	6
	5
	4
	3
	2
	1
	

	5GMM cause IEI
	octet 1

	Cause value
	octet 2


Figure 9.8.3.1.2: 5GMM cause information element
Table 9.8.3.1.2 : 5GMM cause information element
	Cause value (octet 2)

	

	Bits

	8
	7
	6
	5
	4
	3
	2
	1
	
	

	0
	0
	0
	0
	0
	0
	1
	1
	
	Illegal UE

	0
	0
	0
	0
	0
	1
	0
	1
	
	PEI not accepted

	0
	0
	0
	0
	0
	1
	1
	0
	
	Illegal ME

	0
	0
	0
	0
	0
	1
	1
	1
	
	5GS services not allowed

	0
	0
	0
	0
	1
	0
	1
	0
	
	Implicitly deregistered

	0
	0
	0
	0
	1
	0
	1
	1
	
	PLMN not allowed

	0
	0
	0
	0
	1
	1
	0
	0
	
	Tracking area not allowed

	0
	0
	0
	0
	1
	1
	0
	1
	
	Roaming not allowed in this tracking area

	0
	0
	0
	1
	0
	1
	0
	1
	
	Synch failure

	0
	0
	0
	1
	1
	0
	1
	1
	
	N1 mode not allowed

	0
	0
	0
	1
	1
	1
	0
	0
	
	Restricted service area

	0
	0
	1
	0
	1
	0
	1
	1
	
	LADN not available

	x
	x
	x
	x
	x
	x
	x
	x
	x
	Insufficient resources for specific slice and DNN

	y
	y
	y
	y
	y
	y
	y
	y
	y
	Insufficient resources for specific slice

	0
	1
	0
	1
	1
	0
	1
	0
	
	Payload was not forwarded

	0
	1
	0
	1
	1
	1
	1
	1
	
	Semantically incorrect message

	0
	1
	1
	0
	0
	0
	0
	0
	
	Invalid mandatory information

	0
	1
	1
	0
	0
	0
	0
	1
	
	Message type non-existent or not implemented

	0
	1
	1
	0
	0
	0
	1
	0
	
	Message type not compatible with the protocol state

	0
	1
	1
	0
	0
	0
	1
	1
	
	Information element non-existent or not implemented

	0
	1
	1
	0
	0
	1
	0
	0
	
	Conditional IE error

	0
	1
	1
	0
	0
	1
	0
	1
	
	Message not compatible with the protocol state

	0
	1
	1
	0
	1
	1
	1
	1
	
	Protocol error, unspecified

	
	
	
	
	
	
	
	
	
	

	Any other value received by the mobile station shall be treated as 0110 1111, "protocol error, unspecified". Any other value received by the network shall be treated as 0110 1111, "protocol error, unspecified".



* * * Change * * *
[bookmark: _Toc508877467]A.3	Causes related to PLMN specific network failures and congestion/authentication failures
Cause #21 – Synch failure
	This 5GMM cause is sent to the network if the USIM detects that the SQN in the AUTHENTICATION REQUEST message is out of range.
Cause #22 – Congestion
	This 5GMM cause is sent to the UE because of congestion in the network (e.g. no channel, facility busy/congested etc.).
Cause #23 – UE security capabilities mismatch
	This 5GMM cause is sent to the network if the UE detects that the UE security capability does not match the one sent back by the network.
Cause #24 – Security mode rejected, unspecified
	This 5GMM cause is sent to the network if the security mode command is rejected by the UE if the UE detects that the nonceUE does not match the one sent back by the network or for unspecified reasons.
Cause #28 – Restricted service area
	This 5GMM cause is sent to the UE if it requests service in a tracking area which is a part of the UE’s non-allowed area or is not a part of the UE’s allowed area.
Cause #xx – Insufficient resources for specific slice and DNN
	This 5GMM cause is sent by the network to indicate that the requested service cannot be provided due to insufficient resources for specific slice and DNN.
Cause #yy – Insufficient resources for specific slice
	This 5GMM cause is sent by the network to indicate that the requested service cannot be provided due to insufficient resources for specific slice.
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