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1. Introduction
The "registration attempt counter" behavior is partially specified: there are requirements to reset the counter and conditions that test whether the counter is equal to 5. There are no requirements to increment the counter.
2. Reason for Change
Specify behavior for incrementing the "registration attempt counter".
NIT:

Add "perform" to 5.5.1.2.7 and a hyphen between "non" and "successful".
4. Proposal

It is proposed to agree the following changes to 3GPP TS 24.501-1.1.1.
* * * Changes * * * *

5.5.1.1
General

The registration procedure is always initiated by the UE and can be used for the following purposes:

a)
initial registration for 5GS services;

b)
initial registration for emergency services; and

c)
initial registration for SMS over NAS service, change in the requirements to use SMS over NAS service, and de-registration from SMS over NAS service; and

d)
initial registration for 5GS services when the UE moves from GERAN to NG-RAN coverage, or the UE moves from a UTRAN to NG-RAN coverage.

e)
mobility and periodic registration update as specified in subclause 5.5.1.3.2.
When the UE wishes to initiate registration over both 3GPP access and non-3GPP access in the same PLMN (e.g. the 3GPP access and the selected N3IWF are located in the same PLMN), the UE:

a)
in 5GMM-REGISTERED-INITIATED over 3GPP access shall not initiate registration over non-3GPP access; or

b)
in 5GMM-REGISTERED-INITIATED over non-3GPP access shall not initiate registration over 3GPP access.

NOTE:
To which access (i.e. 3GPP access or non-3GPP access) the UE initiates registration first is up to UE implementation.

When the UE is registered with a PLMN over a non-3GPP access, the AMF and the UE maintain:

a)
registration state and state machine over non-3GPP access;

b)
5G NAS security context;

c)
5G-GUTI;

d)
registration area for non-3GPP access, which is associated with a fixed well-known N3GPP TAI; and

e)
non-3GPP de-registration timer in the UE and non-3GPP implicit de-registration timer in the AMF.

Editor’s note:
What information the N3IWF maintains for a registered UE is FFS.
A registration attempt counter is used to limit the number of subsequently rejected registration attempts. The registration attempt counter shall be incremented as specified in subclause 5.5.1.2.7. Depending on the value of the registration attempt counter, specific actions shall be performed. The registration attempt counter shall be reset when:

-
the UE is powered on;

-
a USIM is inserted;

-
a registration procedure is successfully completed;

Editor's note:
Other reasons to reset the registration attempt counter are FFS.
-
a different PLMN is selected.

Additionally, the registration attempt counter shall be reset when the UE is in substate 5GMM-DEREGISTERED.ATTEMPTING-REGISTRATION and:

-
a new registration area is entered;

-
timer T3502 expires; or

-
timer T3346 is started.

* * * Changes * * * *

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.
The UE shall take the following actions depending on the 5GMM cause value received in the REGISTRATION REJECT message.

#3

(Illegal UE);

#6

(Illegal ME);
#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 4G-GUTI, last visited registered TAI, TAI list and eKSI as specified in 3GPP TS 24.301 [15] for the case when the 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.

#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 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 delete any 4G-GUTI, last visited registered TAI, TAI list and eKSI as specified in 3GPP TS 24.301 [15] for the case when the attach request procedure is rejected with the EMM cause with the same 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 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 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 4G-GUTI, last visited registered TAI, TAI list and eKSI as specified in 3GPP TS 24.301 [15] for the case when the 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 any 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 4G-GUTI, last visited registered TAI, TAI list and eKSI as specified in 3GPP TS 24.301 [15] for the case when the 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.

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.
#27
(N1 mode not allowed).

The UE capable of S1 mode shall disable the N1 mode radio capability (see subclause 4.9).
Other values are considered as abnormal cases. The behaviour of the UE in those cases is specified in subclause 5.5.1.2.7.
* * * Changes * * * *

5.5.1.2.7
Abnormal cases in the UE
The following abnormal cases can be identified:

a)
Timer T3346 is running.


The UE shall not start the initial registration procedure unless:

1)
the UE is a UE configured for high priority access in selected PLMN; or
2)
the UE needs to perform initial registration for emergency services.

The UE stays in the current serving cell and applies the normal cell reselection process.
NOTE 1:
It is considered an abnormal case if the UE needs to initiate an initial registration procedure while timer T3346 is running independent on whether timer T3346 was started due to an abnormal case or a non- successful case.
xx)
REGISTRATION REJECT, other 5GMM cause values than those treated in subclause 5.5.1.2.5, and cases of 5GMM cause value #22, if considered as abnormal cases according to subclause 5.5.1.2.5.

If the registration request is not an initial registration request for emergency services, upon reception of the 5GMM causes #95, #96, #97, #99 and #111 the UE should set the registration attempt counter to 5.


The UE shall proceed as described below.

For the case xx the UE shall proceed as follows:

-
Timer T3510 shall be stopped if still running. The registration attempt counter shall be incremented, unless it was already set to 5.

-
If the registration attempt counter is less than 5:

-
if the registration request is not an initial registration request for emergency services, timer T3511 is started and the state is changed to 5GMM-DEREGISTERED.ATTEMPTING-REGISTRATION. When timer T3511 expires the registration procedure shall be restarted, if still required by 5GSM sublayer.

-
If the registration attempt counter is equal to 5:

-
The UE shall delete any 5G-GUTI, TAI list, last visited registered TAI, list of equivalent PLMNs, ngKSI, shall set the 5GS update status to 5U2 NOT UPDATED and shall start timer T3502. The state is changed to 5GMM-DEREGISTERED.ATTEMPTING-REGISTRATION or optionally to 5GMM-DEREGISTERED.PLMN-SEARCH in order to perform a PLMN selection according to 3GPP TS 23.122 [5].

