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	Reason for change:
	In 2019Q1, SA2 has agreed following requirements on steering and redirection between EPS and 5GS for CIoT optimizations:
" The UE selects the core network type (EPC or 5GC) based on the broadcast indications for both EPC and 5GC, and the UE's (5G) Preferred Network Behaviour. When the UE performs the registration procedure it includes its Preferred Network Behaviour (for 5G and EPC) in the Registration Request message and the AMF replies with the 5G Supported Network Behaviour in the Registration Accept message.
In the networks that support CIoT features in both EPC and 5GC, the operator may steer the UEs from a specific CN type due to operator policy, e.g., due to roaming agreements, Preferred and Supported Network Behaviour, load redistribution, etc. Operator policies in EPC and 5GC are assumed to avoid steering UEs back and forth between EPC and 5GC.
To redirect a UE from 5GC to EPC, when the UE requests Registration, the AMF sends a Registration Reject with an EMM cause value indicating the UE should not use 5GC. The UE disables N1 mode and re-enables S1 mode, if it was disabled. The UE then performs either an Attach or TAU with EPC as described in clause 5.17.2.
To redirect a UE from EPC to 5GC, when the UE requests an Attach or TAU procedure, the MME sends a reject message with an EMM cause indicating the UE should not use EPC. The UE disables S1 mode and re-enables N1 mode, if it was disabled. The UE then performs a Registration with 5GC as described in clause 5.17.2.
When determining whether to redirect the UE the AMF/MME takes into account the UE support of S1/N1 mode (respectively) and the UEs (5G) Preferred Network Behaviour and the (5G) Supported Network Behaviour of the network the UE is being redirected towards.
If after redirection the UE cannot find a cell supporting connectivity, the UE may re-enable the disabled N1/S1 mode and then perform Registration, Attach or TAU.”
As discussed in disc paper C1-192183, it proposes to implement below proposal:
Proposal 3: Alt#2 is adopted, i.e. to define a new EMM and 5GMM cause value for redirection the UE between EPC and 5GC for CIoT optimisations.
Reason for change for rev#2:
To resolve below EN, following scenarios need to be considered in order to define different UE behaviour:
(1) For UE in NB-N1 mode: 
The UE shall always indicate the support of CP CIoT 5GS optimization and hence the UE shall always try to select EPC in order to use CP CIoT EPS optimization. In this case, the UE needs to disable its N1 mode capability to avoid ping-pong.

(2) For UE in WB-N1 mode:
It is optional for a UE to use any CIoT 5GS optimizations and hence, there are two choice for the UE in this case:
(a) The UE decides to use CIoT EPS optimizations: the UE will try to select EPC in order to use CIoT EPS optimizations. In this case, the UE needs to disable its N1 mode capability to avoid ping-pong.
(b) The UE decides to stay in 5GCN without using any CIoT 5GS optimizations: the UE needs to a new registration procedure without indicating the support and preference for CIoT 5GS optimizations.
"Editor's note:	The disabling and re-enabling of UE’s N1 mode capability for 3GPP access and further required UE behaviour is FFS."
The detail UE behaviour when disabling its N1 mode capability should be captured in a general section 4.9.2.

	
	

	Summary of change:
	It proposes to define a new 5GMM cause value in 5GS for redirection the UE between EPC and 5GC for CIoT optimisations.

Changes in rev#2:
1. To define UE behavour on disabling/re-enabling its N1 mode capability in general section 4.9.2.
2. To resolve above EN in procedure text to define different UE behaviour per different scenarios.

	
	

	Consequences if not approved:
	SA2 requirements on steering and redirection between EPS and 5GS for CIoT optimizations is not implemented in stage 3.
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* * * First Change * * * *
[bookmark: _Toc4676997][bookmark: _Toc4677180][bookmark: OLE_LINK18][bookmark: _Toc533171968]4.9.2	Disabling and re-enabling of UE's N1 mode capability for 3GPP access
When the UE is disabling the N1 mode capability for 3GPP access not due to redirection to EPC required, it should proceed as follows:
a)	select an E-UTRA cell connected to EPC of the registered PLMN or a PLMN from the list of equivalent PLMNs, if the UE supports S1 mode; 
b)	if an E-UTRA cell connected to EPC of the registered PLMN or a PLMN from the list of equivalent PLMNs cannot be found or the UE does not support S1 mode, the UE may select another RAT of the registered PLMN or a PLMN from the list of equivalent PLMNs that the UE supports;
c)	if another RAT of the registered PLMN or a PLMN from the list of equivalent PLMNs cannot be found, or the UE does not have a registered PLMN, then enter the state 5GMM-DEREGISTERED.PLMN-SEARCH and perform PLMN selection as specified in 3GPP TS 23.122 [5]. As an implementation option, if the UE does not have a registered PLMN, instead of performing PLMN selection, the UE may select another RAT of the selected PLMN if the UE has chosen a PLMN and the RAT is supported by the UE; or
d)	if no other allowed PLMN and RAT combinations are available, then the UE may re-enable the N1 mode capability for 3GPP access and remain camped in NG-RAN of the registered PLMN, and may periodically scan for another PLMN and RAT combination which can provide EPS services or non-EPS services (if the UE supports EPS services or non-EPS services). The UE enters the state 5GMM-DEREGISTERED.
When the UE is disabling the N1 mode capability for 3GPP access due to redirection to EPC required as specified in subclauses 5.5.1.2.5 and 5.5.1.3.5, it should proceed as follows:
a)	If the UE is in NB-N1 mode:
1)	search for a suitable NB-IoT cell connected to EPC according to 3GPP TS 36.304 [25C] if lower layers do not provide an indication that the current E-UTRA cell is connected to EPC or lower layers do not provide an indication that the current E-UTRA cell supports CIoT EPS optimizations;
2)	perform a core network selection to select EPC as specified in subclause 4.8.4A.X if lower layers provide an indication that the current E-UTRA cell is connected to EPC and the current E-UTRA cell supports CIoT EPS optimizations; or
3)	If a suitable NB-IoT cell connected to EPC cannot be found, the UE may re-enable the N1 mode capability for 3GPP access, remain camped in E-UTRA connected to 5GCN of the previously registered PLMN and proceed with the appropriate 5GMM procedure.
b)	If the UE is in WB-N1 mode:
1)	search for a suitable E-UTRA cell connected to EPC according to 3GPP TS 36.304 [25C] if lower layers do not provide an indication that the current E-UTRA cell is connected to EPC or lower layers do not provide an indication that the current E-UTRA cell supports CIoT EPS optimizations;
2)	perform a core network selection to select EPC as specified in subclause 4.8.4A.X if lower layers provide an indication that the current E-UTRA cell is connected to EPC and the current E-UTRA cell supports CIoT EPS optimizations; or
3)	If a suitable E-UTRA cell connected to EPC cannot be found, the UE may re-enable the N1 mode capability for 3GPP access, remain camped in E-UTRA connected to 5GCN of the previously registered PLMN and proceed with the appropriate 5GMM procedure.
When the UE supporting both N1 mode and S1 mode needs to stay in E-UTRA connected to EPC (e.g. due to the domain selection for UE originating sessions as specified in subclause 4.3.2), in order to prevent unintentional handover or cell reselection from E-UTRA connected to EPC to NG-RAN connected to 5GCN, the UE operating in single-registration mode shall disable the N1 mode capability for 3GPP access and:
a)	shall set the N1mode bit to "N1 mode not supported" in the UE network capability IE (see 3GPP TS 24.301 [15]) of the ATTACH REQUEST message and the TRACKING AREA UPDATE REQUEST message in EPC; and
b)	the UE NAS layer shall indicate the access stratum layer(s) of disabling of the N1 mode capability for 3GPP access.
[bookmark: OLE_LINK14]NOTE 1:	The UE can only disable the N1 mode capability for 3GPP access when in 5GMM-IDLE mode.
The UE shall re-enable the N1 mode capability for 3GPP access when the UE performs PLMN selection over 3GPP access.
If the disabling of N1 mode capability for 3GPP access was due to IMS voice is not available over 3GPP access and the UE's usage setting is "voice centric", the UE shall re-enable the N1 mode capability for 3GPP access when the UE's usage setting is changed from "voice centric" to "data centric", as specified in subclauses 4.3.3.
The UE should memorize the identity of the PLMN where N1 mode capability for 3GPP access was disabled and should use that stored information in subsequent PLMN selections as specified in 3GPP TS 23.122 [5].
If the UE attempts to establish an emergency PDU session in a PLMN where N1 mode capability was disabled due to the UE's registration attempt counter have reached 5, the UE may enable N1 mode capability for that PLMN memorized by the UE.
NOTE 2:	If N1 mode capability is disabled due to the UE's registration attempt counter reaches 5, the value of the timer for re-enabling N1 mode capability is recommended to be the same as the value of T3502 which follows the handling specified in subclause 5.3.8.
* * * Next Change * * * *
5.5.1.2.5	Initial registration not accepted by the network
If the initial registration request cannot be accepted by the network, the AMF shall send a REGISTRATION REJECT message to the UE including an appropriate 5GMM cause value.
If the initial registration request is rejected due to general NAS level mobility management congestion control, the network shall set the 5GMM cause value to #22 "congestion" and assign a back-off timer T3346.
Based on operator policy, if the initial registration request is rejected due to core network redirection for CIoT optimizations, the network shall set the 5GMM cause value to #31 "Redirection to EPC required". 
NOTE 1:	The network can take into account the UE’s S1 mode capability, the EPS CIoT network behaviour supported by the UE or the EPS CIoT network behaviour supported by the EPC to determine the rejection with the 5GMM cause value #31 "Redirection to EPC required".
The UE shall take the following actions depending on the 5GMM cause value received in the REGISTRATION REJECT message.
#3	(Illegal UE); or
#6	(Illegal ME).
	The UE shall set the 5GS update status to 5U3 ROAMING NOT ALLOWED (and shall store it according to subclause 5.1.3.2.2) and shall delete any 5G-GUTI, last visited registered TAI, TAI list and ngKSI. The UE shall consider the USIM as invalid for 5GS services until switching off or the UICC containing the USIM is removed. The UE shall delete the list of equivalent PLMNs and enter the state 5GMM-DEREGISTERED.
	If the UE is operating in single-registration mode, the UE shall handle the EMM parameters EMM state, EPS update status, 4G-GUTI, TAI list and eKSI as specified in 3GPP TS 24.301 [15] for the case when the EPS attach request procedure is rejected with the EMM cause with the same value. The USIM shall be considered as invalid also for non-EPS services until switching off or the UICC containing the USIM is removed.
	If the UE also supports the registration procedure over the other access, the UE shall in addition handle 5GMM parameters and 5GMM state for this access, as described for this 5GMM cause value.
#7	(5GS services not allowed).
	The UE shall set the 5GS update status to 5U3 ROAMING NOT ALLOWED (and shall store it according to subclause 5.1.3.2.2) and shall delete any 5G-GUTI, last visited registered TAI, TAI list and ngKSI. The UE shall consider the USIM as invalid for 5GS services until switching off or the UICC containing the USIM is removed. The UE shall enter the state 5GMM-DEREGISTERED.
	If the UE is operating in single-registration mode, the UE shall handle the EMM parameters EMM state, EPS update status, 4G-GUTI, TAI list and eKSI as specified in 3GPP TS 24.301 [15] for the case when the EPS attach request procedure is rejected with the EMM cause with the same value. 
	If the UE also supports the registration procedure over the other access, the UE shall in addition handle 5GMM parameters and 5GMM state for this access, as described for this 5GMM cause value.
#11	(PLMN not allowed).
	The UE shall set the 5GS update status to 5U3 ROAMING NOT ALLOWED (and shall store it according to subclause 5.1.3.2.2) and shall delete any 5G-GUTI, last visited registered TAI, TAI list and ngKSI. The UE shall delete the list of equivalent PLMNs and reset the registration attempt counter and store the PLMN identity in the "forbidden PLMN list". The UE shall enter state 5GMM-DEREGISTERED.PLMN-SEARCH and 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 EMM parameters EMM state, EPS update status, 4G-GUTI, TAI list, eKSI and attach attempt counter as specified in 3GPP TS 24.301 [15] for the case when the EPS attach request procedure is rejected with the EMM cause with the same value.
	If the REGISTRATION REJECT message is integrity protected and the UE also supports the registration procedure over the other access to the same PLMN, the UE shall in addition handle 5GMM parameters and 5GMM state for this access, as described for this 5GMM cause value.
#12	(Tracking area not allowed).
	The UE shall set the 5GS update status to 5U3 ROAMING NOT ALLOWED (and shall store it according to subclause 5.1.3.2.2) and shall delete 5G-GUTI, last visited registered TAI, TAI list and ngKSI. Additionally, the UE shall reset the registration attempt counter.
	The UE shall store the current TAI in the list of "5GS forbidden tracking areas for regional provision of service" and enter the state 5GMM-DEREGISTERED.LIMITED-SERVICE.
	If the UE is operating in single-registration mode, the UE shall handle the EMM parameters EMM state, EPS update status, 4G-GUTI, TAI list, eKSI and attach attempt counter as specified in 3GPP TS 24.301 [15] for the case when the EPS attach request procedure is rejected with the EMM cause with the same value.
#13	(Roaming not allowed in this tracking area).
	The UE shall set the 5GS update status to 5U3 ROAMING NOT ALLOWED (and shall store it according to subclause 5.1.3.2.2) and shall delete 5G-GUTI, last visited registered TAI, TAI list and ngKSI. Additionally, the UE shall delete the list of equivalent PLMNs and reset the registration attempt counter.
	The UE shall store the current TAI in the list of "5GS forbidden tracking areas for roaming" and enter the state 5GMM-DEREGISTERED.LIMITED-SERVICE or optionally 5GMM-DEREGISTERED.PLMN-SEARCH. The UE shall perform a PLMN selection according to 3GPP TS 23.122 [5].
	If the UE is operating in single-registration mode, the UE shall handle the EMM parameters EMM state, EPS update status, 4G-GUTI, TAI list, eKSI and attach attempt counter as specified in 3GPP TS 24.301 [15] for the case when the EPS attach request procedure is rejected with the EMM cause with the same value.
#15	(No suitable cells in tracking area);
	The UE shall set the 5GS update status to 5U3 ROAMING NOT ALLOWED (and shall store it according to subclause 5.1.3.2.2) and shall delete any 5G-GUTI, last visited registered TAI, TAI list and ngKSI. Additionally, the UE shall reset the registration attempt counter.
	The UE shall store the current TAI in the list of "5GS forbidden tracking areas for roaming" and enter the state 5GMM-DEREGISTERED.LIMITED-SERVICE. The UE shall search for a suitable cell in another tracking area according to 3GPP TS 38.304 [28].
	If the UE is operating in single-registration mode, the UE shall handle the EMM parameters EMM state, EPS update status, 4G-GUTI, TAI list, eKSI and attach attempt counter as specified in 3GPP TS 24.301 [15] for the case when the EPS attach request procedure is rejected with the EMM cause with the same value.
#22	(Congestion).
	If the T3346 value IE is present in the REGISTRATION REJECT message and the value indicates that this timer is neither zero nor deactivated, the UE shall proceed as described below; otherwise it shall be considered as an abnormal case and the behaviour of the UE for this case is specified in subclause 5.5.1.2.7.
[bookmark: OLE_LINK32]	The UE shall abort the initial registration procedure, set the 5GS update status to 5U2 NOT UPDATED and enter state 5GMM-DEREGISTERED.ATTEMPTING-REGISTRATION.
	The UE shall stop timer T3346 if it is running.
	If the REGISTRATION REJECT message is integrity protected, the UE shall start timer T3346 with the value provided in the T3346 value IE.
	If the REGISTRATION REJECT message is not integrity protected, the UE shall start timer T3346 with a random value from the default range specified in 3GPP TS 24.008 [12].
	The UE stays in the current serving cell and applies the normal cell reselection process. The initial registration procedure is started if still needed when timer T3346 expires or is stopped.
	If the UE is operating in single-registration mode, the UE shall handle the EMM parameters EMM state, EPS update status, and attach attempt counter as specified in 3GPP TS 24.301 [15] for the case when the EPS attach request procedure is rejected with the EMM cause with the same value.
#27	(N1 mode not allowed).
	The UE shall set the 5GS update status to 5U3 ROAMING NOT ALLOWED (and shall store it according to subclause 5.1.3.2.2) and shall delete any 5G-GUTI, last visited registered TAI, TAI list and ngKSI. Additionally, the UE shall reset the registration attempt counter and shall enter the state 5GMM-NULL.
	The UE shall disable the N1 mode capability for both 3GPP access and non-3GPP access (see subclause 4.9).
#72	(Non-3GPP access to 5GCN not allowed).
	When received over non-3GPP access the UE shall set the 5GS update status to 5U3 ROAMING NOT ALLOWED (and shall store it according to subclause 5.1.3.2.2) and shall delete 5G-GUTI, last visited registered TAI, TAI list and ngKSI. Additionally, the UE shall reset the registration attempt counter and enter the state 5GMM-DEREGISTERED.
NOTE 2:	The 5GMM sublayer states, the 5GMM parameters and the registration status are managed per access type independently, i.e. 3GPP access or non-3GPP access (see subclauses 4.7.2 and 5.1.3).
	The UE shall disable the N1 mode capability for non-3GPP access (see subclause 4.9.3).
	As an implementation option, the UE may enter the state 5GMM-DEREGISTERED.PLMN-SEARCH in order to perform a PLMN selection according to 3GPP TS 23.122 [5].
	If received over 3GPP access the cause shall be considered as an abnormal case and the behaviour of the UE for this case is specified in subclause 5.5.1.2.7.
#73	(Serving network not authorized).
	The UE shall set the 5GS update status to 5U2 NOT UPDATED, reset the registration attempt counter, store the PLMN identity in the "forbidden PLMN list" and enter state 5GMM-DEREGISTERED.PLMN-SEARCH in order to perform a PLMN selection according to 3GPP TS 23.122 [5].
#31	(Redirection to EPC required);
	The UE in NB-N1 mode shall set the 5GS update status to 5U3 ROAMING NOT ALLOWED (and shall store it according to subclause 5.1.3.2.2) and shall delete any 5G-GUTI, last visited registered TAI, TAI list and ngKSI. Additionally, the UE shall reset the registration attempt counter and enter the state 5GMM-DEREGISTERED.
	The UE in NB-N1 mode shall enable the E-UTRA capability if it was disabled and disable the N1 mode capability for 3GPP access (see subclause 4.9.2).
	If the UE in WB-N1 mode decides to use CIoT EPS optimizations, the UE shall set the 5GS update status to 5U3 ROAMING NOT ALLOWED (and shall store it according to subclause 5.1.3.2.2) and shall delete any 5G-GUTI, last visited registered TAI, TAI list and ngKSI. Additionally, the UE shall reset the registration attempt counter and enter the state 5GMM-DEREGISTERED. The UE shall enable the E-UTRA capability if it was disabled and disable the N1 mode capability for 3GPP access (see subclause 4.9.2).
[bookmark: OLE_LINK11]	If the UE in WB-N1 mode decides to stay in 5GCN without using CIoT 5GS optimizations, the UE shall set the 5GS update status to 5U2 NOT UPDATED, enter state 5GMM-DEREGISTERED.ATTEMPTING-REGISTRATION and perform a new registration procedure for initial registration.
NOTE 3:	The UE does not indicate the support and preference for CIoT 5GS optimizations during the new registration procedure for initial registration.
	If the UE is operating in single-registration mode, the UE shall handle the EMM parameters EMM state, EPS update status, 4G-GUTI, TAI list, eKSI and attach attempt counter as specified in 3GPP TS 24.301 [15] for the case when the EPS attach procedure is rejected with the EMM cause with the same value.
Other values are considered as abnormal cases. The behaviour of the UE in those cases is specified in subclause 5.5.1.2.7.
* * * Next Change * * * *
[bookmark: _Toc4677190]5.5.1.3.5	Mobility and periodic registration update not accepted by the network
If the mobility and periodic registration update request cannot be accepted by the network, the AMF shall send a REGISTRATION REJECT message to the UE including an appropriate 5GMM cause value.
When the UE performs inter-system change from S1 mode to N1 mode, if the AMF is informed that verification of the integrity protection of the TRACKING AREA UPDATE REQUEST message included by the UE in the EPS NAS message container IE of the REGISTRATION REQUEST message has failed in the MME, the AMF should send REGISTRATION REJECT message including 5GMM cause #9 "UE identity cannot be derived by the network".
Based on operator policy, if the mobility and periodic registration update request is rejected due to core network redirection for CIoT optimizations, the network shall set the 5GMM cause value to #31 "Redirection to EPC required". 
NOTE 1:	The network can take into account the UE’s S1 mode capability, the EPS CIoT network behaviour supported by the UE or the EPS CIoT network behaviour supported by the EPC to determine the rejection with the 5GMM cause value #31 "Redirection to EPC required".
The UE shall take the following actions depending on the 5GMM cause value received in the REGISTRATION REJECT message.
#3	(Illegal UE); or
#6	(Illegal ME).
	The UE shall set the 5GS update status to 5U3 ROAMING NOT ALLOWED (and shall store it according to subclause 5.1.3.2.2) and shall delete any 5G-GUTI, last visited registered TAI, TAI list and ngKSI. The UE shall consider the USIM as invalid for 5GS services until switching off or the UICC containing the USIM is removed. The UE shall delete the list of equivalent PLMNs and shall move to 5GMM-DEREGISTERED state.
	If the UE is operating in single-registration mode, the UE shall handle the EMM parameters EMM state, EPS update status, 4G-GUTI, TAI list and eKSI as specified in 3GPP TS 24.301 [15] for the case when the normal tracking area updating procedure is rejected with the EMM cause with the same value. The USIM shall be considered as invalid also for non-EPS services until switching off or the UICC containing the USIM is removed. If the UE is in EMM-REGISTERED state, the UE shall move to EMM-DEREGISTERED state.
	If the UE also supports the registration procedure over the other access, the UE shall in addition handle 5GMM parameters and 5GMM state for this access, as described for this 5GMM cause value.
#7	(5GS services not allowed).
	The UE shall set the 5GS update status to 5U3 ROAMING NOT ALLOWED (and shall store it according to subclause 5.1.3.2.2) and shall delete any 5G-GUTI, last visited registered TAI, TAI list and ngKSI. The UE shall consider the USIM as invalid for 5GS services until switching off or the UICC containing the USIM is removed. The UE shall move to 5GMM-DEREGISTERED state.
	If the UE is operating in single-registration mode, the UE shall handle the EMM parameters EMM state, EPS update status, 4G-GUTI, TAI list and eKSI as specified in 3GPP TS 24.301 [15] for the case when the normal tracking area updating procedure is rejected with the EMM cause with the same value. 
	If the UE also supports the registration procedure over the other access, the UE shall in addition handle 5GMM parameters and 5GMM state for this access, as described for this 5GMM cause value.
#9	(UE identity cannot be derived by the network).
	The UE shall set the 5GS update status to 5U2 NOT UPDATED (and shall store it according to subclause 5.1.3.2.2) and shall delete any 5G-GUTI, last visited registered TAI, TAI list and ngKSI. The UE shall enter the state 5GMM-DEREGISTERED.
	If the rejected request was not for initiating an emergency PDU session, the UE shall subsequently, automatically initiate the initial registration procedure.
NOTE 21:	User interaction is necessary in some cases when the UE cannot re-establish the PDU session(s) automatically.
	If the UE is operating in single-registration mode, the UE shall handle the EMM parameters EMM state, EPS update status, 4G-GUTI, last visited registered TAI, TAI list and eKSI as specified in 3GPP TS 24.301 [15] for the case when the normal tracking area updating procedure is rejected with the EMM cause with the same value.
	If the UE also supports the registration procedure over the other access to the same PLMN, the UE shall in addition handle 5GMM parameters and 5GMM state for this access, as described for this 5GMM cause value.
#10	(implicitly de-registered).
	The UE shall enter the state 5GMM-DEREGISTERED.NORMAL-SERVICE. The UE shall delete any mapped 5G security context or partial native 5G security context.
	If the registration rejected request was not for initiating an emergency PDU session, the UE shall perform a new registration procedure for initial registration.
NOTE 32:	User interaction is necessary in some cases when the UE cannot re-establish the PDU session(s) automatically.
	If the UE is operating in single-registration mode, the UE shall handle the EMM state as specified in 3GPP TS 24.301 [15] for the case when the normal tracking area updating procedure is rejected with the EMM cause with the same value.
#11	(PLMN not allowed).
	The UE shall set the 5GS update status to 5U3 ROAMING NOT ALLOWED (and shall store it according to subclause 5.1.3.2.2) and shall delete any 5G-GUTI, last visited registered TAI, TAI list and ngKSI. The UE shall store the PLMN identity in the "forbidden PLMN list", delete the list of equivalent PLMNs, reset the registration attempt counter and enter the state 5GMM-DEREGISTERED.PLMN-SEARCH. The UE shall 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 EMM parameters EMM state, EPS update status, 4G-GUTI, TAI list, eKSI and tracking area updating attempt counter as specified in 3GPP TS 24.301 [15] for the case when the normal tracking area updating procedure is rejected with the EMM cause with the same value.
	If the UE also supports the registration procedure over the other access to the same PLMN, the UE shall in addition handle 5GMM parameters and 5GMM state for this access, as described for this 5GMM cause value.
#12	(Tracking area not allowed).
	The UE shall set the 5GS update status to 5U3 ROAMING NOT ALLOWED (and shall store it according to subclause 5.1.3.2.2) and shall delete 5G-GUTI, last visited registered TAI, TAI list and ngKSI. Additionally, the UE shall reset the registration attempt counter.
	The UE shall store the current TAI in the list of "5GS forbidden tracking areas for regional provision of service" and enter the state 5GMM-DEREGISTERED.LIMITED-SERVICE.
	If the UE is operating in single-registration mode, the UE shall handle the EMM parameters EMM state, EPS update status, 4G-GUTI, TAI list, eKSI and tracking area updating attempt counter as specified in 3GPP TS 24.301 [15] for the case when the normal tracking area updating procedure is rejected with the EMM cause with the same value.
#13	(Roaming not allowed in this tracking area).
	The UE shall set the 5GS update status to 5U3 ROAMING NOT ALLOWED (and shall store it according to subclause 5.1.3.2.2) and shall delete the list of equivalent PLMNs. The UE shall reset the registration attempt counter and shall change to state 5GMM-REGISTERED.PLMN-SEARCH.
	The UE shall store the current TAI in the list of "5GS forbidden tracking areas for roaming" and shall remove the current TAI from the stored TAI list if present.
	The UE shall perform a PLMN selection according to 3GPP TS 23.122 [5].
	If the UE is operating in single-registration mode, the UE shall handle the EMM parameters EMM state, EPS update status and tracking area updating attempt counter as specified in 3GPP TS 24.301 [15] for the case when the normal tracking area updating procedure is rejected with the EMM cause with the same value.
#15	(No suitable cells in tracking area).
	The UE shall set the 5GS update status to 5U3 ROAMING NOT ALLOWED (and shall store it according to subclause 5.1.3.2.2). The UE shall reset the registration attempt counter and shall enter the state 5GMM-REGISTERED.LIMITED-SERVICE. The UE shall search for a suitable cell in another tracking area according to 3GPP TS 38.304 [28].
	The UE shall store the current TAI in the list of "5GS forbidden tracking areas for roaming" and shall remove the current TAI from the stored TAI list, if present.
	If the UE is operating in single-registration mode, the UE shall handle the EMM parameters EMM state, EPS update status and tracking area updating attempt counter as specified in 3GPP TS 24.301 [15] for the case when the normal tracking area updating procedure is rejected with the EMM cause with the same value.
#22	(Congestion).
	If the T3346 value IE is present in the REGISTRATION REJECT message and the value indicates that this timer is neither zero nor deactivated, the UE shall proceed as described below, otherwise it shall be considered as an abnormal case and the behaviour of the UE for this case is specified in subclause 5.5.1.3.7.
	The UE shall abort the registration procedure for mobility and periodic registration update. If the rejected request was not for initiating an emergency PDU session, the UE shall set the 5GS update status to 5U2 NOT UPDATED and change to state 5GMM-REGISTERED.ATTEMPTING-REGISTRATION-UPDATE.
	The UE shall stop timer T3346 if it is running.
	If the REGISTRATION REJECT message is integrity protected, the UE shall start timer T3346 with the value provided in the T3346 value IE.
	If the REGISTRATION REJECT message is not integrity protected, the UE shall start timer T3346 with a random value from the default range specified in 3GPP TS 24.008 [12].
	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 necessary, when timer T3346 expires or is stopped.
	If the UE is operating in single-registration mode, the UE shall handle the EMM parameters EMM state, EPS update status and tracking area updating attempt counter as specified in 3GPP TS 24.301 [15] for the case when the normal tracking area updating procedure is rejected with the EMM cause with the same value.
#27	(N1 mode not allowed).
	The UE shall set the 5GS update status to 5U3 ROAMING NOT ALLOWED (and shall store it according to subclause 5.1.3.2.2) and shall delete any 5G-GUTI, last visited registered TAI, TAI list and ngKSI. Additionally, the UE shall reset the registration attempt counter and shall enter the state 5GMM-NULL.
	The UE shall disable the N1 mode capability for both 3GPP access and non-3GPP access (see subclause 4.9).
#72	(Non-3GPP access to 5GCN not allowed).
	When received over non-3GPP access the UE shall set the 5GS update status to 5U3 ROAMING NOT ALLOWED (and shall store it according to subclause 5.1.3.2.2) and shall delete 5G-GUTI, last visited registered TAI, TAI list and ngKSI. Additionally, the UE shall reset the registration attempt counter and enter the state 5GMM-DEREGISTERED.
NOTE 4:	The 5GMM sublayer states, the 5GMM parameters and the registration status are managed per access type independently, i.e. 3GPP access or non-3GPP access (see subclauses 4.7.2 and 5.1.3).
	The UE shall disable the N1 mode capability for non-3GPP access (see subclause 4.9.3).
	As an implementation option, the UE may enter the state 5GMM-DEREGISTERED.PLMN-SEARCH in order to perform a PLMN selection according to 3GPP TS 23.122 [5].
	If received over 3GPP access the cause shall be considered as an abnormal case and the behaviour of the UE for this case is specified in subclause 5.5.1.3.7.
#73	(Serving network not authorized).
	The UE shall set the 5GS update status to 5U2 NOT UPDATED, reset the registration attempt counter, store the PLMN identity in the "forbidden PLMN list" and enter state 5GMM-DEREGISTERED.PLMN-SEARCH in order to perform a PLMN selection according to 3GPP TS 23.122 [5]. 
#31	(Redirection to EPC required);
	The UE in NB-N1 mode shall set the 5GS update status to 5U3 ROAMING NOT ALLOWED (and shall store it according to subclause 5.1.3.2.2). The UE shall reset the registration attempt counter and enter the state 5GMM- REGISTERED.LIMITED-SERVICE.
	The UE in NB-N1 mode shall enable the E-UTRA capability if it was disabled and disable the N1 mode capability for 3GPP access (see subclause 4.9.2).
	If the UE in WB-N1 mode decides to use CIoT EPS optimizations, the UE shall set the 5GS update status to 5U3 ROAMING NOT ALLOWED (and shall store it according to subclause 5.1.3.2.2). The UE shall reset the registration attempt counter and enter the state 5GMM-REGISTERED.LIMITED-SERVICE. The UE shall enable the E-UTRA capability if it was disabled and disable the N1 mode capability for 3GPP access (see subclause 4.9.2).
	If the UE in WB-N1 mode decides to stay in 5GCN without using CIoT 5GS optimizations, the UE shall set the 5GS update status to 5U2 NOT UPDATED, enter state 5GMM-REGISTERED.ATTEMPTING-REGISTRATION-UPDATE and perform a new registration procedure for mobility and periodic registration update.
NOTE 5:	The UE does not indicate the support and preference for CIoT 5GS optimizations during the new registration procedure for mobility and periodic registration update.
	If the UE is operating in single-registration mode, the UE shall handle the EMM parameters EMM state, EPS update status, and attach attempt counter as specified in 3GPP TS 24.301 [15] for the case when the normal tracking area updating procedure is rejected with the EMM cause with the same value.
Other values are considered as abnormal cases. The behaviour of the UE in those cases is specified in subclause 5.5.1.3.7.
* * * Next Change * * * *
[bookmark: _Toc533172426]9.11.3.2	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 9.11.3.2.1 and table 9.11.3.2.1.
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 9.11.3.2.1: 5GMM cause information element
Table 9.11.3.2.1 : 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
	0
	1
	
	UE identity cannot be derived by the network

	0
	0
	0
	0
	1
	0
	1
	0
	
	Implicitly de-registered

	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
	0
	1
	1
	1
	1
	
	No suitable cells in tracking area

	0
	0
	0
	1
	0
	1
	0
	0
	
	MAC failure

	0
	0
	0
	1
	0
	1
	0
	1
	
	Synch failure

	0
	0
	0
	1
	0
	1
	1
	0
	
	Congestion

	0
	0
	0
	1
	0
	1
	1
	1
	
	UE security capabilities mismatch

	0
	0
	0
	1
	1
	0
	0
	0
	
	Security mode rejected, unspecified

	0
	0
	0
	1
	1
	0
	1
	0
	
	Non-5G authentication unacceptable

	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
	0
	1
	1
	1
	1
	1
	
	Redirection to EPC required

	0
	0
	1
	0
	1
	0
	1
	1
	
	LADN not available

	0
	1
	0
	0
	0
	0
	0
	1
	
	Maximum number of PDU sessions reached

	0
	1
	0
	0
	0
	0
	1
	1
	
	Insufficient resources for specific slice and DNN

	0
	1
	0
	0
	0
	1
	0
	1
	
	Insufficient resources for specific slice

	0
	1
	0
	0
	0
	1
	1
	1
	
	ngKSI already in use

	0
	1
	0
	0
	1
	0
	0
	0
	
	Non-3GPP access to 5GCN not allowed

	0
	1
	0
	0
	1
	0
	0
	1
	
	Serving network not authorized

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

	0
	1
	0
	1
	1
	0
	1
	1
	
	DNN not supported or not subscribed in the slice

	0
	1
	0
	1
	1
	1
	0
	0
	
	Insufficient user-plane resources for the PDU session

	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".



[bookmark: _Toc533172513]* * * Next Change * * * *
A.2	Cause related to subscription options
Cause #5 – PEI not accepted
	This cause is sent to the UE if the network does not accept an initial registration procedure for emergency services using a PEI.
Cause #7 – 5GS services not allowed
	This 5GMM cause is sent to the UE when it is not allowed to operate 5GS services.
Cause #11 – PLMN not allowed
	This 5GMM cause is sent to the UE if it requests service, or if the network initiates a de-registration request, in a PLMN where the UE, by subscription or due to operator determined barring, is not allowed to operate.
Cause #12 – Tracking area not allowed
	This 5GMM cause is sent to the UE if it requests service, or if the network initiates a de-registration request, in a tracking area where the HPLMN determines that the UE, by subscription, is not allowed to operate.
NOTE 1:	If 5GMM cause #12 is sent to a roaming subscriber the subscriber is denied service even if other PLMNs are available on which registration was possible.
Cause #13 – Roaming not allowed in this tracking area
	This 5GMM cause is sent to a UE which requests service, or if the network initiates a de-registration request, in a tracking area of a PLMN which by subscription offers roaming to that UE but not in that tracking area.
Cause #15 – No suitable cells in tracking area
	This 5GMM cause is sent to the UE if it requests service, or if the network initiates a de-registration request, in a tracking area where the UE, by subscription, is not allowed to operate, but when it should find another allowed tracking area in the same PLMN or an equivalent PLMN.
NOTE 2:	Cause #15 and cause #12 differ in the fact that cause #12 does not trigger the UE to search for another allowed tracking area on the same PLMN.
Cause #27 – N1 mode not allowed
	This 5GMM cause is sent to the UE if it requests service, or if the network initiates a de-registration request, in a PLMN where the UE by subscription, is not allowed to operate in N1 mode.
Cause #31 – Redirection to EPC required
	This 5GMM cause is sent to the UE if it requests service in a PLMN where the UE by operator policy, is not allowed in 5GCN and redirection to EPC is required.
Cause #72 – Non-3GPP access to 5GCN not allowed
	This 5GMM cause is sent to the UE if it requests accessing 5GCN over non-3GPP access in a PLMN, where the UE by subscription, is not allowed to access 5GCN over non-3GPP access.
* * * End of Change * * * *
