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1. Introduction
This p-CR is to propose the description for disabling and re-enabling of UE's N1 mode radio capability.
2. Reason for Change
The description on disabling and re-enabling of UE's N1 mode radio capability in TR 24.890 subclause 8.2.6 is transferred to TS 24.501 with the following changes:

a) Following Editor’s notes are removed and texts resolving the Editor’s notes added:
1)  whether the UE can select another RAT of the chosen PLMN
Editor's note:
Instead of performing PLMN selection, whether the UE can select another RAT of the chosen PLMN is FFS.

Add “if an E-UTRA cell connected to EPC of the registered PLMN or a PLMN from the list of equivalent PLMNs cannot be found, the UE may select another RAT of the registered PLMN or a PLMN from the list of equivalent PLMNs that the UE supports”.
2)  How the UE acts when no allowed PLMN for E-UTRA/other RATs
Editor's note:
If no other allowed PLMN for an E-UTRA cell connected to EPC are available, the UE’s behaviour is FFS.
Add “if no other allowed PLMN and RAT combinations are available, then the UE may re-enable the N1 mode capability and remain camped in NG-RAN of the registered PLMN, and may periodically scan for another PLMN and RAT combination which can provide non-5GS services”.
3)  Define the N1 mode radio capabilities by RAN WGs
Editor's note:
The N1 mode radio capabilities that the UE needs to disable in order to not reselect to NR or an E-UTRA cell connected to 5GCN (i.e. avoid ping pong) need to be defined by RAN WGs.
This Editor’s note is removed because it should be included in the specification and the problem will be solved by RAN WGs anyway.
4) Whether the UE starts an implementation specific timer for enabling N1 mode radio capabilities
Editor's note:
Whether the UE starts an implementation specific timer for enabling N1 mode radio capabilities is FFS.

Add “As an implementation option, the UE may start a timer for re-enabling N1 mode radio capability, after the N1 mode radio capability is disabled”, to allow the UE locally re-enable the N1 mode radio capability if necessary.

5) Whether the UE needs to memorize the identity of the PLMNs where N1 mode radio capabilities was disabled
Editor's note:
When the N1 mode radio capabilities was re-enabled due to PLMN selection, whether the UE needs to memorize the identity of the PLMNs where N1 mode radio capabilities was disabled and use that stored information in subsequent PLMN selections, is FFS.

Add “The UE should memorize the identity of the PLMN where N1 mode radio capability was disabled and should not consider this PLMN in subsequent PLMN selections as specified in 3GPP TS 23.122.”
b) Clarify that the disabling N1 mode radio capability to avoid unwanted handover or cell reselection is mandatory only to the UE operating in single-registration mode.
This P-CR also updates the descriptions of rejection cause “N1 mode not allowed” for the relevant procedures.
Changes to the previous version of the P-CR:

-
Add an Editor’s note to mark that 3GPP TS 23.122 needs to specify how the UE uses the identity of the PLMN where N1 mode radio capability was disabled in subsequent PLMN selections;

-
revert the changes to the cause value of “N1 mode not allowed”, i.e. not adding “in this PLMN”;
-
rewording the UE may select another RAT if E-UTRA cell connected to EPC cannot be found.  
3. Conclusions
4. Proposal

It is proposed to agree the following changes to 3GPP TS 24.501 V0.2.2.  
* * * First Change * * * *
5.3.1.X
Disabling and re-enabling of UE's N1 mode radio capability
When the UE supporting both N1 mode and S1 mode is disabling the N1 mode radio capability, 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; 
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, 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 perform PLMN selection as specified in 3GPP TS 23.122 [3]; or
d)
if no other allowed PLMN and RAT combinations are available, then the UE may re-enable the N1 mode capability and remain camped in NG-RAN of the registered PLMN, and may periodically scan for another PLMN and RAT combination which can provide non-5GS services. 
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 unwanted handover or cell reselection from E-UTRA connected to EPC to NG-RAN connected to 5GC, the UE operating in single-registration mode shall disable the N1 mode radio capability and:
a)
shall not indicate the support of N1 mode radio capability to the network; and 
b)
the UE NAS layer shall indicate the access stratum layer(s) of disabling of the N1 mode radio capability.
NOTE:
The UE can only disable the N1 mode radio capability when in 5GMM-IDLE mode.
Editor's note:
How the UE indicates not supporting the N1 mode radio capability to the network is FFS.
The UE shall re-enable the N1 mode radio capability when:

a)
the UE performs PLMN selection; or
b)
the UE powers off and powers on again or the USIM is removed.
If the disabling of N1 mode radio capability was due to IMS voice is not available and the UE’s usage setting is "voice centric", the UE shall re-enable the N1 mode radio capability when the UE’s usage setting is changed from "voice centric" to "data centric" or when the IMS voice becomes available in 5GS, as specified in subclauses 4.3.3 and 4.3.4.

As an implementation option, the UE may start a timer for re-enabling N1 mode radio capability, after the N1 mode radio capability is disabled. On the expiry of this timer, the UE should enable the N1 mode radio capability.
The UE should memorize the identity of the PLMN where N1 mode radio capability was disabled and should not consider this PLMN in subsequent PLMN selections as specified in 3GPP TS 23.122 [3].
Editor’s note:
How the UE uses the identity of the PLMN where N1 mode radio capability was disabled in subsequent PLMN selections is to be specified in 3GPP TS 23.122 [3].
* * * 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 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.
The UE shall take the following actions depending on the 5GMM cause value received in the REGISTRATION REJECT message.

#xx
(N1 mode not allowed);


The UE capable of S1 mode shall disable the N1 mode radio capability (see subclause 5.3.1.x).

#3

(Illegal UE);

#6

(Illegal ME);

#8

(5GS services not allowed); or

#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.


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 [7].

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.
Editor's note:
Further details on initial registration not accepted by the network are FFS.
* * * Next Change * * * *
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.
The UE shall take the following actions depending on the 5GMM cause value received in the REGISTRATION REJECT message.

#xx
(N1 mode not allowed);

The UE capable of S1 mode shall disable the N1 mode radio capability (see subclause 5.3.1.x).
#3

(Illegal UE);

#6

(Illegal ME); or
#8

(5GS services not allowed) or
#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 5.5.1.3.6.

The UE shall abort the mobility and periodic registration update procedure. If the rejected request was not for initiating a PDU session for emergency services, 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 [7].

The UE stays in the current serving cell and applies the normal cell reselection process. The mobility and periodic registration update procedure is started, if still necessary, when timer T3346 expires or is stopped.
Editor's note:
Further details on mobility and periodic registration update not accepted by the network are FFS.
* * * Next Change * * * *
5.5.2.3.2
Network-initiated de-registration procedure completion by the UE
Upon receiving the DEREGISTRATION REQUEST message, and the DEREGISTRATION REQUEST message indicates "re-registration required" and the de-registration request is for 3GPP access, the UE shall release the PDU sessions over 3GPP access, if any, locally without peer-to-peer signalling between the UE and the network. The UE shall stop the timer(s) T3346, if it is running, T35ab, if it is running, T35cd, if it is running.The UE shall ignore the 5GMM cause IE if received. The UE shall send a DEREGISTRATION ACCEPT message to the network and enter the state 5GMM-DEREGISTERED for 3GPP access. The UE shall delete the temporarily rejected NSSAI(s) and permanently rejected NSSAI(s) for the current PLMN. Furthermore, the UE shall, after the completion of the de-registration procedure, and the release of the existing NAS signalling connection, initiate an initial registration. The UE should also re-establish any previously established PDU sessions.               

Editor's note:
It is FFS to use which timer for T35ab.
Editor's note:
It is FFS to use which timer for T35cd.
Upon receiving the DEREGISTRATION REQUEST message and the DEREGISTRATION REQUEST message indicates "re-registration required" and the de-registration request is for both 3GPP access and non-3GPP access when the UE is registered in the same PLMN for both accesses, the UE shall release the PDU sessions over both 3GPP access and non-3GPP access, if any, locally without peer-to-peer signalling between the UE and the network. The UE shall stop the timer(s) T3346, if it is running, T35ab, if it is running, T35cd, if it is running.The UE shall ignore the 5GMM cause IE if received. The UE shall send a DEREGISTRATION ACCEPT message to the network and enter the state 5GMM-DEREGISTERED for both 3GPP access and non-3GPP access. Furthermore, the UE shall, after the completion of the de-registration procedure, and the release of the existing NAS signalling connection, initiate an initial registration. The UE should also re-establish any previously established PDU sessions.

NOTE 1:
When the de-registration type indicates "re-registration required", user interaction is necessary in some cases when the UE cannot re-activate the PDU session (s), if any, automatically.
Upon receiving the DEREGISTRATION REQUEST message and the DEREGISTRATION REQUEST message indicates "re-registration not required" and the de-registration request is for 3GPP access, the UE shall release the PDU sessions over 3GPP access, if any, locally without peer-to-peer signalling between the UE and the network. The UE shall send a DEREGISTRATION ACCEPT message to the network and enter the state 5GMM-DEREGISTERED for 3GPP access.

Upon receiving the DEREGISTRATION REQUEST message and the DEREGISTRATION REQUEST message indicates "re-registration not required" and the de-registration request is for both 3GPP access and non-3GPP access when the UE is registered in the same PLMN for both accesses, the UE shall release the PDU sessions over both 3GPP access and non-3GPP access, if any, locally without peer-to-peer signalling between the UE and the network. The UE shall send a DEREGISTRATION ACCEPT message to the network and enter the state 5GMM-DEREGISTERED for both 3GPP access and non-3GPP access.

If the de-registration type indicates "re-registration required", then the UE shall ignore the 5GMM cause IE if received.

If the de-registration type indicates "re-registration not required", the UE shall take the actions depending on the received 5GMM cause value:

#xx

(N1 mode not allowed);

The UE capable of S1 mode shall disable the N1 mode radio capability (see subclause 5.3.1.x).
* * * Next Change * * * *
5.6.1.5
Service request procedure not accepted by the network
If the service request cannot be accepted, the network shall return a SERVICE REJECT message to the UE including an appropriate 5GMM cause value and stop timer T3517.
If the AMF needs to initiate PDU session status synchronisation 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 REJECT message to indicate which PDU sessions are active in the AMF. If the PDU session status IE is included in the SERVICE REJECT message, then the UE shall deactivate all those PDU sessions locally (without peer-to-peer signalling between the network and the UE) which are active on the UE side, but are indicated by the AMF as being inactive.

On receipt of the SERVICE REJECT message, if the message is integrity protected, the UE shall stop timer Tx if running. If the SERVICE REJECT message was received without integrity protection, then the UE shall discard the message.

If the service request for mobile originated services 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 value for back-off timer T3346.
The UE shall take the following actions depending on the 5GMM cause value received in the SERVICE REJECT message.

#xx
(N1 mode not allowed);

The UE capable of S1 mode shall disable the N1 mode radio capability (see subclause 5.3.1.x).


#xy
(Restricted service area);

The UE shall perform the mobility registration update procedure.     
Editor's note:
Whether the existing cause value(s) can be used for this purpose is FFS.

#3

(Illegal UE);

#6

(Illegal ME); or
#8

(5GS services not allowed).
Editor's note:
Further details on UE actions upon receipt of the 5GMM cause value are FFS.
#10

(Implicitly de-registered).
Editor's note:
Further details on UE actions upon receipt of the 5GMM cause value are FFS.
#22
(Congestion);


If the T3346 value IE is present in the SERVICE 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 5.6.1.6.

If the rejected request was not for initiating a PDU session for emergency services, the UE shall abort the service request procedure and enter state 5GMM-REGISTERED, and stop timer T3517 if still running.


The UE shall stop timer T3346 if it is running.


If the SERVICE REJECT message is integrity protected, the UE shall start timer T3346 with the value provided in the T3346 value IE.


If the SERVICE 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 [7].

For all other cases the UE stays in the current serving cell and applies normal cell reselection process. The service request procedure is started, if still necessary, when timer T3346 expires or is stopped.
* * * End of Change(s) * * * *
