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	Reason for change:
	The current specification text in clause 4.2.2.2.2 assumes a fairly complex UE logic for determining which 5G-GUTI shall be indicated in the Registration Request message. When the UE is already registered with the 5G System via another access, the logic also depends on the 5G-GUTI used via the other access, and whether the 5G-GUTI used via the other access belongs to the same or equivalent PLMN as the PLMN to which the UE is attempting to register.
Behind this logic of “equivalent PLMN” is the assumption that for two AMFs residing in equivalent PLMNs: 1) the new AMF will always be able to fetch the UE context from the old AMF, and 2) that the old NG-RAN node (e.g. N3IWF) will have N2 connectivity to both AMFs.

The first assumption (i.e. inter-AMF fetch) may be realistic in particular because the 5G Core relies on a Service-Based Architecture (HTTP-based) that facilitates the communication between any pair of Core Network nodes.

The second assumption (i.e. NG-RAN node having N2 connectivity to both AMFs) is less likely. If there is no such connectivity the current assumption in the specification may lead to an undesirable situation as described below:

· Suppose UE is registered over first access in PLMN A

· UE attempts to register with PLMN B that is equivalent to PLMN A. In the Registration Request the UE provides the 5G-GUTI assigned by PLMN A.

· AMF in PLMN B is able to retrieve the UE context in PLMN A, but is unable to move the N2 connectivity from the NG-RAN node in PLMN A to the AMF in PLMN B.

· Given the fixed logic in the current specification the UE starts using the 5G-GUTI assigned by PLMN B for both accesses. This will obviously create an error situation on the old access.

This CR aims at fixing this error situation and also proposes a simplified logic for determination of the 5G-GUTI that is indicated in the Registration Request message.

	
	

	Summary of change:
	This CR proposes:

· Simplified UE logic for indication of a 5G-GUTI in the Registration Request message that does not depend on whether the UE is already registered with the 5G System via another access.

· An explicit indication in the Registration Accept message whereby the network indicates to the UE whether the 5G-GUTI assigned via the second access shall also be used via the first access.

It is noted that CT1 have defined a Registration result parameter in TS 24.501 clause 9.10.3.6 that specifies the result of a registration procedure, including a value “3GPP access and non-3GPP access”.
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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

0

1

1

3GPP access and non-3GPP access

1

1

1

Reserved

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

Currently TS 24.501 does not contain any specification text on how the network should use this code point or how the UE should react when receiving it. It is up to Stage 3 to decide whether 5GS registration result can be used as the explicit indication proposed in this CR.



	
	

	Consequences if not approved:
	The current hard-coded logic for 5G-GUTI selection can lead to error situations like the one described in the Reason for Change, due to the lack of connectivity between N3IWF in PLMN A and AMF in PLMN B.
Even within a single PLMN flexibility should be left to the operator to decide whether handling the UE with two different AMFs ir preferable or not to having to connect all N3IWFs to all AMFs.
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######################### START CHANGES ###########################

5.3.2.4
Support of a UE registered over both 3GPP and Non-3GPP access

For a given serving PLMN there is one RM context for a UE for each access, e.g. when the UE is consecutively or simultaneously served by a 3GPP access and by a non-3GPP access (via an N3IWF) of the same PLMN. UDM manages separate/independent UE Registration procedures for each access.

When served by the same PLMN for 3GPP and non-3GPP accesses, an UE is served by the same AMF except in the temporary situation described in clause 5.17 i.e. after a mobility from EPS while the UE has PDU Sessions associated with non-3GPP access.

An AMF associates multiple access-specific RM contexts for an UE with:

-
a 5G-GUTI that is common to both 3GPP and Non-3GPP accesses. This 5G-GUTI is globally unique.

-
a Registration state per access type (3GPP / Non-3GPP)

-
a Registration Area per access type: one Registration Area for 3GPP access and another Registration Area for non 3GPP access. Registration Areas for the 3GPP access and the Non-3GPP access are independent.

-
timers for 3GPP access:

-
a Periodic Registration timer; and

-
a Mobile Reachable timer and an Implicit Deregistration timer.

-
timers for non-3GPP access:

-
a UE Non-3GPP Deregistration timer; and

-
a Network Non-3GPP Implicit Deregistration timer.

The AMF shall not provide a Periodic Registration Timer for the UE over a Non-3GPP access. Consequently, the UE need not perform Periodic Registration Update procedure over Non-3GPP access. Instead, during the Initial Registration procedure and Re-registration, the UE is provided by the network with a UE Non-3GPP Deregistration timer that starts when the UE enters non-3GPP CM-IDLE state.

When the 3GPP access and the non-3GPP access for the same UE are served by the same PLMN or equivalent PLMNs, based on network configuration and available connectivity between NG-(R)AN and AMF nodes, the 3GPP access and non-3GPP access may be served by the same AMF. In such a case the AMF assigns the same 5G-GUTI for use over both accesses (which presumes that there is control and user plane connectivity between nodes of the registered PLMN and its equivalent PLMN). Such a 5G-GUTI may be assigned or re-assigned over any of the 3GPP and Non-3GPP accesses. The 5G-GUTI is assigned upon a successful registration of the UE, and is valid over both 3GPP and Non-3GPP access to the same PLMN or equivalent PLMN for the UE. Upon performing an initial access over the Non-3GPP access or over the 3GPP access while the UE is already registered with the 5G System over another access, the UE provides the native 5G-GUTI according to the logic described in TS 23.502 clause 4.2.2.2.
If the UE is performing registration over one access and intends to perform registration over the other access in the same PLMN or equivalent PLMN (e.g. the 3GPP access and the selected N3IWF are located in the same PLMN), the UE shall not initiate the registration over the other access until the Registration procedure over first access is completed.

NOTE:
To which access the UE performs registration first is up to UE implementation.

When the UE is successfully registered to a first access (3GPP access or Non-3GPP access respectively) and the UE registers via a second access, upon reception of a Registration Accept message via the second access:

-
if the network did not include a 5G-GUTI in this message, but included an indication that a single 5G-GUTI is valid over both accesses, the UE shall use the 5G-GUTI assigned via the first access also for the second access.

-
if the network included a 5G-GUTI in this message together with an indication that a single 5G-GUTI is valid over both accesses, the UE shall use this 5G-GUTI over both accesses and shall delete the previous 5G-GUTI received via the first access.

-
if the network included a 5G-GUTI in this message with no indication regarding the use of the 5G-GUTI, the UE shall use this 5G-GUTI over the second access only and shall continue using the previous 5G-GUTI assigned via the first access over the first access only.

-
if the network did not include a 5G-GUTI in this message nor an indication regarding the use of the 5G-GUTI, the UE shall use the 5G-GUTI provided in the Registration Request message via the second access over the second access and shall continue using the 5G-GUTI assigned via the first access over the first access.



When a UE 5G-GUTI assigned during a Registration procedure over 3GPP (e.g. the UE registers first over a 3GPP access) is location-dependent, the same UE 5G-GUTI can be re-used over the Non-3GPP access when the selected N3IWF function is in the same PLMN as the 3GPP access. When an UE 5G-GUTI is assigned during a Registration procedure performed over a Non 3GPP access (e.g. the UE registers first over a non-3GPP access), the UE 5G-GUTI may not be location-dependent, so that the UE 5G-GUTI may not be valid for NAS procedures over the 3GPP access and, in this case, a new AMF is allocated during the Registration procedure over the 3GPP access.

When the UE is registered first via 3GPP access, if the UE registers to the same PLMN via Non-3GPP access, the UE shall send the GUAMI obtained via 3GPP access to the N3IWF, which uses the received GUAMI to select the same AMF as the 3GPP access.
The Deregistration Request message indicates whether it applies to the 3GPP access the Non-3GPP access, or both.

If the UE is registered on both 3GPP and Non-3GPP accesses and it is in CM-IDLE over Non-3GPP access, then the UE or AMF may initiate a Deregistration procedure over the 3GPP access to deregister the UE only on the Non-3GPP access, in which case all the PDU Sessions which are associated with the Non-3GPP access shall be released.

If the UE is registered on both 3GPP and non-3GPP accesses and it is in CM-IDLE over 3GPP access and in CM-CONNECTED over non-3GPP access, then the UE may initiate a Deregistration procedure over the non-3GPP access to deregister the UE only on the 3GPP access, in which case all the PDU Sessions which are associated with the 3GPP access shall be released.

Registration Management over Non-3GPP access is further defined in clause 5.5.1.

######################### END CHANGES #####################
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