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	Reason for change:
	In the last meeting, C1-184519 attempted to address the following scenario:

1. UE is registered to 5GS over non-3GPP access with AMF 1, and the UE is also registered to EPS (over 3GPP access)
2. UE moves from EPS to 5GS, but registers with AMF 2 (same PLMN)
3. AMF 2 attempts to fetch the UE context from AMF 1 but the context fetch fails

4. Since AMF 2 does not know that the UE is registered with AMF 1, then the UE becomes registered with 2 AMFs at the same time (same PLMN)
The solution proposed in C1-184519 was to allow the 5GS registration result to indicate “3GPP access and Non-3GPP access”.
It is important to note that the error case above is only valid if the UE is in connected mode over the non-3GPP access, since otherwise the UE will use the new 5G-GUTI assigned by AMF 2 when the UE eventually transitions to connected mode and the NAS message will be routed to AMF 2 which may either fetch the UE’s context again or send Service Reject with cause #9 (UE identity cannot be derived by the network). The UE then registers again over non-3GPP access.
IMPORTANT REMINDER: CT1 has already adopted the following agreements:

1. The registration procedure is done on a per access basis 

2. The Configuration Update Command message carries parameters that are relevant only over the access being used e.g. NSSAI, MICO, etc

With the above current working agreements, the identified error and rare scenario does not justify the proposals made in C1-184519 which would divert from the current working assumptions. Moreover, it can create confusion as the provided Allowed NSSAI in the Registration Accept may be interpreted to be allowed for both 3GPP and non-3GPP accesses which should not be the case.

Therefore, to address this error scenario and corner case, this document suggests that the scenario be handled as an abnormal case instead, while maintaining registration per access type which is simpler and avoids confusions with respect to the applicability of some parameters as explained above. 

	
	

	Summary of change:
	1. To address the identified rare error case, a new abnormal case handling is defined for the registration update procedure as follows:
a) If the UE is in connected mode over non-3GPP access, the UE registers over 3GPP access and receives a new 5G-GUTI (pointing to an AMF that is different from the AMF serving the UE over non-3GPP access) from the same PLMN, the UE then enters 5GMM-DEREGISTERED state for non-3GPP access.
b) The UE may register over the non-3GPP access using the most recent 5G-GUTI that was obtained over the 3GPP access.
2. Consequently, the current value for the 5GS registration result indicating “3GPP access and non-3GPP access” is removed.

	
	

	Consequences if not approved:
	There may be a scenario in which the UE is registered with 2 AMFs for the same PLMN, and this is not permitted.
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***** Next change *****
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 registration procedure for initial registration unless:

1)
the UE is a UE configured for high priority access in selected PLMN; or
2)
the UE needs to perform the registration procedure for 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 a registration procedure for initial registration while timer T3346 is running independent on whether timer T3346 was started due to an abnormal case or a non-successful case.
b)
The lower layers indicate that the access attempt is barred.


The UE shall not start the initial registration procedure. 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 the lower layers indicate that the barring is alleviated for the access category with which the access attempt was associated.

Editor's note:
Abnormal case handling for N1 NAS signalling connection establishment rejected by the network with "Extended wait time" received from lower layers is FFS.
c)
T3510 timeout


The UE shall abort the registration procedure for initial registration and the NAS signalling connection, if any, shall be released locally if the initial registration request is not for emergency services, the registration attempt counter shall be incremented, unless it was already set to 5.

d)
REGISTRATION REJECT message, 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.
For the cases c and d the UE shall proceed as follows:

If the registration attempt counter is less than 5:

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

If the registration attempt counter is equal to 5

-
the UE shall delete 5G-GUTI, TAI list, last visited TAI, list of equivalent PLMNs and ngKSI, start timer T3502 and shall set the 5GS update status to 5U2 NOT UPDATED. 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].
-
if the UE is operating in single registration mode:

-
the UE shall in addition handle the EPS update status, EMM parameters, EMM state as specified in 3GPP TS 24.301 [15] for the abnormal cases when an EPS attach procedure fails and the tracking area attempt counter is equal to 5; and

-
the UE shall attempt to select E-UTRAN radio access technology and proceed with appropriate EMM specific procedures. Additionally, The UE may disable N1 mode capability as specified in subclause 4.9.
e)
REGISTRATION ACCEPT message with a new 5G-GUTI received over 3GPP access, the UE is in 5GMM-CONNECTED mode over non-3GPP access and has a different 5G-GUTI from a different AMF but the same PLMN.

The UE shall set the 5GS update status for non-3GPP access to 5U2 NOT UPDATED (and shall store it according to subclause 5.1.3.2.2). The UE shall delete the 5G-GUTI associated with the registration over non-3GPP access, and shall delete the last visited registered TAI, TAI list and ngKSI. The UE shall enter the state 5GMM-DEREGISTERED for non-3GPP access.

The UE may initiate the registration procedure for initial registration over non-3GPP access and shall use the 5G-GUTI associated with the registration over the 3GPP access as described in sub-clause 5.5.1.2.2.
NOTE 2:
How the UE determines that a 5G-GUTI is from a different AMF is up to UE implementation.
***** Next change *****
5.5.1.3.6
Abnormal cases in the UE
The following abnormal cases can be identified:

a)
Timer T3346 is running.

The UE shall not start the registration procedure for mobility and periodic registration update unless:

1)
the UE is in 5GMM-CONNECTED mode;

2)
the UE received a paging;

3)
the UE receives a NOTIFICATION message over non-3GPP access when the UE is in 5GMM-CONNECTED mode over non-3GPP access and in 5GMM-IDLE mode over 3GPP access;

4)
the UE is a UE configured for high priority access in selected PLMN; or
5)
the UE has a PDU session for emergency services established or is establishing a PDU session 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 a registration procedure for mobility and periodic registration update while timer T3346 is running independent on whether timer T3346 was started due to an abnormal case or a non-successful case.
b)
The lower layers indicate that the access attempt is barred.

The UE shall not start the registration procedure for mobility and periodic registration update. 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 needed, when the lower layers indicate that the barring is alleviated for the access category with which the access attempt was associated.

Editor's note:
Abnormal case handling for N1 NAS signalling connection establishment rejected by the network with "Extended wait time" received from lower layers is FFS.
c)
T3510 timeout.


The UE shall abort the registration update procedure and the NAS signalling connection, if any, shall be released locally, the registration attempt counter shall be incremented, unless it was already set to 5.

d)
REGISTRATION REJECT message, other 5GMM cause values than those treated in subclause 5.5.1.3.5, and cases of 5GMM cause value #22, if considered as abnormal cases according to subclause 5.5.1.3.5.


upon reception of the 5GMM causes #95, #96, #97, #99 and #111 the UE should set the registration attempt counter to 5.
For the cases c and d the UE shall proceed as follows:

If the registration attempt counter is less than 5:

-
if the TAI of the current serving cell is not included in the TAI list or the 5GS update status is different to 5U1 UPDATED, the UE shall start timer T3511, shall set the 5GS update status to 5GU2 NOT UPDATED and change to state 5GMM-REGISTERED.ATTEMPTING-TO-UPDATE. When timer T3511 expires the registration update procedure is triggered again.

-
if the TAI of the current serving cell is included in the TAI list and the 5GS update status is equal to 5U1 UPDATED, the UE shall keep the 5GS update status to 5GU1 UPDATED and enter statue 5GMM-REGISTERED.NORMAL-SERVICE. The UE shall start timer T3511.

-
If the UE is operating in single registration mode, the UE shall in addition handle the EPS update status as specified in 3GPP TS 24.301 [15] for the abnormal cases when a normal or periodic tracking area updating procedure fails and the tracking area attempt counter is less than 5 and the EPS update status is different from EU1 UPDATED


If the registration attempt counter is equal to 5

-
the UE shall start timer T3502, shall set the 5GS update status to 5U2 NOT UPDATED.

-
the UE shall delete the list of equivalent PLMNs and shall change to state 5GMM-REGISTERED.ATTEMPTING-TO-UPDATE or optionally to 5GMM-REGISTERED.PLMN-SEARCH in order to 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 EPS update status as specified in 3GPP TS 24.301 [15] for the abnormal cases when a normal or periodic tracking area updating procedure fails and the tracking area attempt counter is equal to 5; and

-
if the UE does not change to state 5GMM-REGISTERED.PLMN-SEARCH, the UE shall attempt to select E-UTRAN radio access technology. The UE may disable N1 mode capability as specified in subclause 4.9.

e)
REGISTRATION ACCEPT message with a new 5G-GUTI received over 3GPP access, the UE is in 5GMM-CONNECTED mode over non-3GPP access and has a different 5G-GUTI from a different AMF but the same PLMN.

The UE shall set the 5GS update status for non-3GPP access to 5U2 NOT UPDATED (and shall store it according to subclause 5.1.3.2.2). The UE shall delete the 5G-GUTI associated with the registration over non-3GPP access, and shall delete the last visited registered TAI, TAI list and ngKSI. The UE shall enter the state 5GMM-DEREGISTERED for non-3GPP access.
The UE may initiate the registration procedure for initial registration over non-3GPP access and shall use the 5G-GUTI associated with the registration over the 3GPP access as described in sub-clause 5.5.1.2.2.

NOTE 2:
How the UE determines that a 5G-GUTI is from a different AMF is up to UE implementation.
***** Next change *****
9.10.3.6
5GS registration result
The purpose of the 5GS registration result information element is to specify the result of a registration procedure.

The 5GS registration result information element is coded as shown in figure 9.10.3.6.1 and table 9.10.3.6.1.

The 5GS registration result is a type 4 information element with a length of 3 octets.

	8
	7
	6
	5
	4
	3
	2
	1
	

	5GS registration result IEI
	octet 1

	Length of 5GS registration result contents
	octet 2

	0

Spare
	0

Spare
	0

Spare
	0

Spare
	SMS allowed
	5GS registration result value
	octet 3


Figure 9.10.3.6.1: 5GS registration result information element

Table 9.10.3.6.1: 5GS registration result information element
	5GS registration result value (octet 3, bits 1 to 3)

	Bits

	3
	2
	1
	
	

	0
	0
	1
	
	3GPP access 

	0
	1
	0
	
	Non-3GPP access

	
	
	
	
	

	1
	1
	1
	
	reserved

	

	All other values are unused and shall be treated as "3GPP access", if received by the UE.

	

	SMS over NAS transport allowed (SMS allowed) (octet 3, bit 4)

	Bit

	4
	
	
	
	

	0
	
	
	
	SMS over NAS not allowed

	1
	
	
	
	SMS over NAS allowed

	

	Bits 5 to 8 of octet 3 are spare and shall be coded as zero.


