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	Reason for change:
	In the 5GS, if a user wants to set up an emergency call and emergency services are not supported by the current radio access (NR or E-UTRA connected to 5GCN), the UE may perform an emergency services fallback – to set up the call via EPS, if that procedure is supported by both the UE and the network.

While the emergency call in EPS is ongoing, the network will ensure that the UE is not handed over back to NG-RAN. But once the emergency call has ended and the RRC connection was released, the UE can in principle immediately reselect back to the previous radio access (NR or E-UTRA connected to 5GCN). Another possible scenario is that after a loss of the radio connection in EPS the UE attempts an RRC connection re-establishment – which fails – and subsequently the UE selects an NR or or E-UTRA cell connected to 5GCN.
For both cases the UE will then initiate a mobility registration update procedure towards the 5GCN which has the following drawbacks:

1) If emergency services are not supported via the 5GCN, the UE will most likely lose the emergency PDN connection (as the MME selected a legacy PDN-GW for the PDN connection instead of a combined PDN-GW/SMF). So when subsequently the user attempts another emergency call, the UE will need to start all over again with the establishment of the emergency PDN connection and the IMS emergency registration. In our view this should be avoided.

(Note that e.g. for the case of emergency registered UEs, the use of the periodic update timer was explicitly motivated by the possibility of subsequent emergency services. See TS 23.501, subclause 5.16.4.4:

… The AMF assigns the Periodic Registration Update timer value to Emergency Registered UEs. This timer keeps the Emergency Registered UE registered for Emergency Services after change to CM-IDLE state to allow for a subsequent Emergency Service without a need for a new Emergency Registration.)
2) At the time when the RRC connection in EPS is released or lost, the LCS procedure for the positioning of the UE may still be ongoing. If the UE performs an inter-RAT change before the procedure could be completed, the procedure may need to be restarted (e.g. because on the network side the control of the procedure will move from a (4G) SMLC to a (5G) LMF), if this is possible at all. E.g., if emergency services are not supported via the new 5G radio access, the signalling for LPP may not be supported. Or, if the emergency PDN connection was lost, the 5GS may not be able to deliver the result of the positioning to the appropriate PSAP.
It is therefore suggested that when the UE has determined that the emergency services fallback to S1 mode was successful, the UE shall disable the N1 mode capability. The criteria for re-enabling the N1 mode capability are UE implementation dependent, but if re-enabling is controlled by a timer, then its value is recommended to be not greater than the value used for T3502.

	
	

	Summary of change:
	When the UE has determined that the emergency services fallback to S1 mode was successful, the UE shall disable the N1 mode capability.
The criteria for re-enabling the N1 mode capability are UE implementation dependent, but if re-enabling is controlled by a timer, then its value is recommended to be not greater than the value used for T3502.

	
	

	Consequences if not approved:
	If the UE uses emergency service fallback, the UE may prematurely return to NG-RAN after the emergency call has ended or when RRC connection re-establishment fails during the ongoing emergency call.

As a consequence the setup time for a subsequent 2nd emergency call can be longer, and the network may not be able to complete an ongoing positioning procedure.
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4.9
Disabling and re-enabling of UE's N1 mode capability
4.9.1
General

The UE shall re-enable the N1 mode capability when the UE powers off and powers on again or the USIM is removed.
As an implementation option, the UE may start a timer for re-enabling N1 mode capability, after the N1 mode capability was disabled. On the expiry of this timer, the UE should re-enable the N1 mode capability.
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, 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 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.

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 disabling of N1 mode capability for 3GPP access was due to successful completion of an emergency services fallback, the criteria to enable the N1 mode capability again are UE implementation specific.
NOTE 2:
If the re-enabling of the N1 mode capability is controlled by a timer, the value of the timer is recommended to be not greater than the value used for T3502 (see subclause 5.3.8).
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 3:
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 *****
5.6.1.4
Service request procedure accepted by the network
For cases other than h) in subclause 5.6.1.1, the UE shall treat the reception of the SERVICE ACCEPT message as successful completion of the procedure. The UE shall reset the service request attempt counter, stop timer T3517 and enter the state 5GMM-REGISTERED. 

For case h) in subclause 5.6.1.1, the UE shall treat the indication from the lower layers when the UE has changed to S1 mode or E-UTRA connected to 5GCN (see 3GPP TS 23.502 [9]) as successful completion of the procedure and stop timer T3517. Additionally, if a UE operating in single-registration mode has changed to S1 mode, it shall disable the N1 mode capability for 3GPP access (see subclause 4.9.2).
If the AMF needs to initiate PDU session status synchronization or a PDU session status IE was included in the SERVICE REQUEST message, the AMF shall include a PDU session status IE in the SERVICE ACCEPT message to indicate which PDU sessions associated with the access type the SERVICE ACCEPT message is sent over are active in the AMF. If the PDU session status information element is included in the SERVICE ACCEPT message, then the UE shall perform a local release of all those PDU sessions which are in active on the UE side associated with the access type the SERVICE ACCEPT message is sent over, but are indicated by the AMF as being inactive.

If the Uplink data status IE is included in the SERVICE REQUEST message, the AMF shall:
a)
indicate the SMF to re-establish the user-plane resources for the corresponding PDU sessions;
b)
include the PDU session reactivation result IE in the SERVICE ACCEPT message to indicate the user-plane resources re-establishment result of the PDU sessions for which the UE requested to re-establish the user-plane resources; and
c)
determine the UE presence in LADN service area and forward the UE presence in LADN service area towards the SMF, if the corresponding PDU session is a PDU session for LADN.
If the Allowed PDU session status IE is included in the SERVICE REQUEST message, the AMF shall:

a)
for a 5GSM message from each SMF that has indicated pending downlink signalling only, forward the received 5GSM message via 3GPP access to the UE after the SERVICE ACCEPT message is sent;
b)
for each SMF that has indicated pending downlink data only:
1)
notify the SMF that reactivation of the user-plane resources for the corresponding PDU session(s) associated with non-3GPP access cannot be performed if the corresponding PDU session ID(s) are not indicated in the Allowed PDU session status IE; and

2)
notify the SMF that reactivation of the user-plane resources for the corresponding PDU session(s) associated with non-3GPP access can be performed if the corresponding PDU session ID(s) are indicated in the Allowed PDU session status IE.
c)
for each SMF that have indicated pending downlink signalling and data:

1)
notify the SMF that reactivation of the user-plane resources for the corresponding PDU session(s) associated with non-3GPP access cannot be performed if the corresponding PDU session ID(s) are not indicated in the Allowed PDU session status IE;

2)
notify the SMF that reactivation of the user-plane resources for the corresponding PDU session(s) associated with non-3GPP access can be performed if the corresponding PDU session ID(s) are indicated in the Allowed PDU session status IE; and

3)
discard the received 5GSM message for PDU session(s) associated with non-3GPP access; and

d)
include the PDU session reactivation result IE in the SERVICE ACCEPT message to indicate the successfully re-established user-plane resources for the corresponding PDU sessions, if any.

If the PDU session reactivation result IE is included in the SERVICE ACCEPT message indicating that the user-plane resources have been successfully reactivated for a PDU session that was requested by the UE in the Allowed PDU session status IE, the UE considers the corresponding PDU session to be associated with the 3GPP access. If the user-plane resources of a PDU session have been successfully reactivated over the 3GPP access, the AMF and SMF update the associated access type of the corresponding PDU session.

If the AMF has included the PDU session reactivation result IE in the SERVICE ACCEPT message and there exist one or more PDU sessions for which the user-plane resources cannot be re-established, then the AMF may include the PDU session reactivation result error cause IE to indicate the cause of failure to re-establish the user-plane resources.
If the user-plane resources cannot be established for a PDU session, the AMF shall include the PDU session reactivation result IE in the SERVICE ACCEPT message indicating that user-plane resources for the corresponding PDU session cannot be re-established, and shall include the PDU session reactivation result error cause IE with the 5GMM cause set to:

a)
#43 "LADN not available" if the user-plane resources cannot be established because the SMF indicated to the AMF that the UE is located out of the LADN service area (see 3GPP TS 29.502 [20A]);

b)
#28 "restricted service area" if the user-plane resources cannot be established because the SMF indicated to the AMF that only prioritized services are allowed (see 3GPP TS 29.502 [20A]); or

c)
#92 "insufficient user-plane resources for the PDU session" if the user-plane resources cannot be established because the SMF indicated to the AMF that the resource is not available in the UPF (see 3GPP TS 29.502 [20A]).

NOTE:
It is up to UE implementation when to re-send a request for user-plane re-establishment for the associated PDU session after receiving a PDU session reactivation result error cause IE with a 5GMM cause set to #92 "insufficient user-plane resources for the PDU session".
If the SERVICE REQUEST message is for emergency services fallback, the AMF triggers the emergency services fallback procedure as specified in subclause 4.13.4.2 of 3GPP TS 23.502 [9].
