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Abstract of the contribution: This pCR proposes to correct the EPS to/from 5GS registration procedures in the case of EPS to/from 5GS mobility of an UE registered in EPS with a PDN connection established to a combined PGW/SMF-UPF and a PDU Session established to the 5GC via a N3IWF.
Discussion
Together with S2-178430, this pCR is intended to solve the following use case.

· The UE has one (or more) PDU sessions over 3GPP access and one (or more) PDU sessions over non-3GPP access. The AMF is AMF 1;

· The UE moves to EPS coverage; 
· Only a subset of the non-3GPP PDU sessions are transferred to EPS, because e.g. the UE policy forbids some non-3GPP PDU sessions to be moved to 3GPP access;

· The UE moves to another area still in EPS (e.g. further handovers), while the PDU session over non-3GPP access via N3IWF remains;

· The UE then loses EPS coverage. moves to 5GS coverage.

· Then the UE recovers 5G coverage and the MME decides to handover the PDN connection to 5G (per procedure in 4.11.1.2.2). For that, the eNB selects a 5G cell. The MME selects a target AMF based on the target TA. The target AMF (AMF 2) may be different from the AMF serving the UE via N3IWF.

· At the end of the handover procedure, the UE performs a Registration procedure (step 12) with "Mobility Registration Update", which will be routed to AMF 2.

Conclusion: When the UE moves from 5GS to EPS, the AMF identity that is used for PDU sessions that remain over non-3GPP access to 5GC shall not be removed from the UDM and the UDM shall not send Cancel Location to that AMF.
This can be performed by storing the AMF identity associated with the 3GPP access and the AMF identity associated with the non-3GPP AMF address separately in the UDM. It is proposed to clarify the related subclause in particular in interworking with N26 interface.
Proposal

It is proposed to update TS 23.501 as follows.
FIRST CHANGE
5.3.2
Registration Management

5.3.2.1
General

A UE/user needs to register with the network to receive services that requires registration. Once registered and if applicable the UE updates its registration with the network (see TS 23.502 [3]):

-
periodically, in order to remain reachable (periodic registration update); or

-
upon mobility (mobility registration update); or

-
to update its capabilities or re-negotiate protocol parameters.

The initial Registration procedure involves execution of Network Access Control functions as defined in clause 5.2 (i.e. user authentication and access authorization based on subscription profiles in UDM). As result of the Registration procedure, the identifier of the AMF serving the UE in the access through which the UE has registered will be registered in UDM. 
The registration management procedures are applicable over both 3GPP access and Non-3GPP access. The 3GPP and Non-3GPP RM states are independent of each other, see clause 5.3.2.4.

NEXT CHANGE
5.3.2.4
Support of a UE registered over both 3GPP and Non3GPP 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.

-
a Periodic Registration timer for 3GPP access.
-
a 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.
The 5G-GUTI may be assigned or re-assigned over any of the 3GPP and Non-3GPP accesses. The AMF assigns to the UE a single 5G-GUTI that is used over 3GPP and Non-3GPP access of the same PLMN or equivalent PLMN (which presumes that there is control and user plane connectivity between nodes of the EPLMN and the 3GPP access PLMN). 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 any initial access over the non-3GPP access or over the 3GPP access, the UE provides the 5G-GUTI it has received in an earlier successful registration over any access of the same PLMN or equivalent PLMN. This enables the AN to select an AMF that maintains the UE context created at the previous Registration procedure, and enables the AMF to correlate the UE request to the existing UE context.

If the UE is performing registration over one access and intends to perform registration over the other access in the same 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 an access (3GPP access or non-3GPP access respectively) and the UE registers via the other access:

-
if the second access is located in the same PLMN or equivalent PLMN (e.g. the UE is registered via a 3GPP access and selects a N3IWF located in the same PLMN), the UE shall use for the registration to the PLMN associated with the new access the 5G-GUTI that the UE has been provided at the previous registration for the first access in the same PLMN or equivalent PLMN.

-
if the second access is located in a PLMN different from the registered PLMN of the first access (i.e. not the registered PLMN or an equivalent PLMN of the registered PLMN), (e.g. the UE is registered to a 3GPP access and selects a N3IWF located in a PLMN different from the PLMN of the 3GPP access, or the UE is registered over non-3GPP and registers to a 3GPP access in a PLMN different from the PLMN of the N3IWF), the UE shall use for the registration to the PLMN associated with the new access a 5G-GUTI only if it has got one previously received from the same PLMN. However, if the UE does not already have a 5G-GUTI from the PLMN to which it is attempting to register or from an equivalent PLMN, the SUCI shall be used for the new registration.

When a UE 5G-GUTI assigned during a Registration procedure over 3GPP (e.g. the UE registers first over a 3GPP access) is location-specific, e.g. refers to a geographical Group Id, 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) refers to a non-geographical Group Id, the 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.

The deregistration request 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 should be released.

Registration Management over non-3GPP access is further defined in clause 5.5.2.

NEXT CHANGE
5.17.2.2
Interworking Procedures with N26 interface

5.17.2.2.1
General

Interworking procedures using the N26 interface, enables the exchange of MM and SM states between the source and target network. Handover procedures are supported with the N26 interface. When interworking procedures with N26 is used, the UE operates in single-registration mode. For the 3GPP access, the network keeps only one valid MM state for the UE, either in the AMF or MME. For the 3GPP access, either the AMF or the MME is registered in the HSS+UDM.
The support for N26 interface between AMF in 5GC and MME in EPC is required to enable seamless session continuity (e.g. for voice services) for inter-system change. When the UE moves from 5GS to EPS, the SMF determines which PDU sessions can be relocated to the target EPS, e.g. based on capability of the deployed EPS, operator policies for which PDU session, seamless session continuity should be supported etc. The SMF can release the PDU sessions that cannot be transferred as part of the handover. However, whether the PDU Session is successfully moved to the target network is determined by target EPS.

NOTE:
When applying the AMF planned removal procedure or the procedure to handle AMF failures (see clause 5.21.2) implementations are expected to update the DNS configuration to enable MMEs to discover alternative AMFs if the MME tries to retrieve a UE context from an AMF that has been taken out of service or has failed. This addresses the scenario of UEs performing 5GS to EPS Idle mode mobility and presenting a mapped GUTI pointing to an AMF that has been taken out of service or has failed.
5.17.2.2.2
Mobility for UEs in single-registration mode

When the UE supports single-registration mode and network supports interworking procedure with the N26 interface:

-
For idle-mode mobility from 5GS to EPS, the UE performs either TAU or Attach procedure with EPS GUTI mapped from 5G-GUTI sent as old Native GUTI, as described in clause 4.11.X of TS 23.502 [3] and indicates that it is moving from 5GC. The MME retrieves the UE's MM and SM context from 5GC. For connected-mode mobility from 5GS to EPS, inter-system handover is performed. During the TAU or Attach procedure the HSS+UDM cancels any AMF registration associated with the 3GPP access (but not AMF registration associated with the non-3GPP access): an AMF that was serving the UE over both 3GPP and non-3GPP accesses does not consider the UE as deregistered over non 3GPP access.

NOTE 1:
MMEs supporting interworking with N26 interface are not required to process the indication from the UE that it is moving from 5GC and will assume that the UE is moving from another MME.
-
For idle-mode mobility from EPS to 5GS, the UE performs mobility registration procedure with the 5G GUTI mapped from EPS GUTI as well as the additional 5G-GUTI corresponding to the native 5G-GUTI of the non-3GPP access if any, and indicates that it is moving from EPC. If the additional 5G-GUTI is present and if the new AMF selected for UE camping via 3GPP access is different from the AMF associated with the non-3GPP access, although in the same PLMN, the new AMF retrieves the context from the AMF associated with the non-3GPP access, to become the unique AMF serving the UE in that PLMN. The AMF and SMF retrieve the UE's MM and SM context from EPC. 
-
For connected-mode mobility from EPS to 5GS, inter-system handover is performed. For registration procedure during inter-system handover from EPS to 5GS, the UE also indicates its 5G-GUTI (additional 5G-GUTI) associated to the non-3GPP access in the same PLMN if available and the new AMF retrieves the context from the AMF associated with the non-3GPP access as for idle-mode mobility. During the Registration procedure, the HSS+UDM cancels any MME registration. 
END OF CHANGES
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