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	Reason for change:
	Currently for without N26 interworking, UE is not aware of which PDN connection/PDU session isn’t allowed for interworking with other system. Accordingly, UE will request transfer of all sessions to the other system even the network does not support interworking for that session.

There are three points that network is aware of whether the session is allowed for interworking.

1) 6.3.2 SMF selection function
If there is an existing PDU Session and the UE requests to establish another PDU Session to the same DNN and S-NSSAI and the UE subscription data indicates the support for interworking with EPS for this DNN, the same SMF should be selected. Otherwise, if UE subscription data does not indicate the support for interworking with EPS for this DNN, different SMF may be selected. 
2) 5.17.5 NW slicing and interworking with EPS
Mobility between 5GC to EPC does not guarantee all active PDU Session(s) can be transferred to the EPC.
During PDN connection establishment in the EPC, the UE allocates the PDU Session ID and sends it to the PGW-C+SMF via PCO. An S-NSSAI associated with the PDN connection is determined based on the operator policy by the PGW-C+SMF, e.g. based on a combination of PGW-C+SMF address and APN, and is sent to the UE in PCO together with a PLMN ID that the S-NSSAI relates to. The UE stores this S-NSSAI and the PLMN ID associated with the PDN connection.

3) PDU session applying UP integrity protection cannot be handed over to EPS where UP integrity protection is not supported
If a UE requests transfer of all sessions due to lack of information for supportive for interworking, it might result in unnecessary signaling exchanges (e.g. UE request PDN/PDU establishment after move to other system (e.g. EPS, 5GS) but the network reject this) and delaying the interworking completion time.
Therefore, some explicit indication by NW can help and avoid unnecessary UE failure for session transfer.

	
	

	Summary of change:
	1) It is proposed that PGW-C/SMF explicitly informs to UE “Interworking Availability” whether the session should be maintained in EPS during PDU Session establishment procedure in 5GS. 
2) The PDN connection in EPC, the UE can deduce the interworking availability from EPS to 5GS using received S-NSSAI via PCO. Therefore the UE only consider transferring of the PDN connection(s) which have related S-NSSAI to 5GS.

	
	

	Consequences if not approved:
	UE request unnecessary PDN connection/PDU session establishment when the UE moves between EPS and 5GS. Accordlingly, signalling overhead is increased due to session establishement failure and also the interworking completion is delayed.
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**** Start of 1st Change ****
5.17.2.3.1
General

For interworking without the N26 interface, IP address preservation is provided to the UEs on inter-system mobility by storing and fetching PGW-C+SMF and corresponding APN/DDN information via the HSS+UDM. In such networks AMF also provide an indication that interworking without N26 is supported to UEs during Initial Registration in 5GC or MME may optionally provide an indication that interworking without N26 is supported in the Attach procedure in EPC as defined in TS 23.401 [26]. The UE provides an indication that it supports Request Type flag "handover" for PDN connectivity request during the attach procedure as described in clause 5.3.2.1 of TS 23.401 [26] and during initial Registration and mobility Registration Update in 5GC.

NOTE 1:
The UE support of Request Type flag "handover" for PDN connectivity request during the attach procedure is needed for IP address preservation in the case of interworking without N26.

This indication is valid for the entire Registered PLMN and for PLMNs equivalent to the Registered PLMN. The same indication is provided to all UEs served by the same PLMN. UEs that operate in interworking without N26 may use this indication to decide whether to register early in the target system. UEs that only support single registration mode may use this indication as described in clause 5.17.2.3.2. UE that support dual registration mode uses this indication as described in clause 5.17.2.3.3.

Interworking procedures without N26 interface use the following two features:

1.
When UE performs Initial Attach in EPC (with or without "Handover" indication in PDN CONNECTIVITY Request message) and indicates that it is moving from 5GC, the MME does not include "initial attach" indicator to the HSS+UDM. This results in HSS+UDM not cancelling the registration of AMF, if any.

2.
When UE performs Initial Registration in 5GC and indicates that it is moving from EPC, the AMF does not include "initial attach" indicator to the HSS+UDM. This results in HSS+UDM not cancelling the registration of MME, if any.

To support mobility both for single and dual registration mode UEs, the following also are supported by the network:

3.
When PDU Session are created in 5GC, the PGW-C+SMF updates its information along with DNN in the HSS+UDM.

4.
The HSS+UDM provides the information about dynamically allocated PGW-C+SMF and APN/DNN information to the target CN network.

5.
When PDN connections are created in EPC, the MME stores the PGW-C+SMF and APN information in the HSS+UDM.

NOTE 2:
Items 3, 4 and 5 are also supported in networks that support interworking with N26 procedures. This enables a VPLMN that does not deploy N26 interface to provide IP address preservation to roamed-in single-registration mode UEs from a HPLMN that only supports interworking with N26 procedures.

Networks that support 5GS-EPS interworking procedures without N26 interface do not need to provide the UEs with mapped target system parameters (e.g. QoS parameters, bearer IDs/QFI, PDU Session ID, etc.) of the target system when UE is in the source network.

When an AMF in such a network receives a request to allocate an EBI(s) for a QoS Flow(s) from a PGW-C+SMF, it may not provide the EBI(s).
Network that supports 5GS-EPS interworking procedure without N26 interface, informs UE whether the PDU Session/PDN connection supports interworking in the other CN (e.g. EPS or 5GS) during session establishment procedure. 
-
During PDU Session establishement procedure in 5GS, the PGW-C+SMF provide 'Interworking Availability' for the PDU session. Upon mobility from 5GS to EPS, a UE request PDN connection establishment for the PDU session based on the information "Interworking Availability".
-
When a UE moves from EPS to 5GS, the UE requests PDU Session establishment only for the PDU Session(s) the corresponding PDN connection(s) have related S-NSSAI. If the PGW-C+SMF does not provide S-NSSAI during PDN connection establishment procedure in EPC, the UE considers the PDN connection is not for interworking with 5GS.

NOTE 3:
A UE in a VPLMN that supports interworking without N26 may be provided with mapped QoS parameters from PGW-C+SMF in HPLMN for home-routed PDN connection, if the HPLMN supports interworking procedures with N26 interface.

A UE that operates in dual registration mode ignores any received mapped target system parameters (e.g. QoS parameters, bearer IDs/QFI, PDU Session ID, etc.).
**** Start of 2’nd Change ****
5.17.2.3.2
Mobility for UEs in single-registration mode

When the UE supports single-registration mode and network supports interworking procedure without N26 interface:

-
For mobility from 5GC to EPC, the UE with at least one PDU Session established in 5GC may either:

-
if supported and if it has received the network indication that interworking without N26 is supported, perform Attach in EPC with EPS GUTI mapped from 5G-GUTI sent as old Native GUTI with Request type "Handover" in PDN CONNECTIVITY Request message (TS 23.401 [26], clause 5.3.2.1) and indicating that the UE is moving from 5GC. The UE subsequently moves other PDU Session(s) which is available for interworking with EPC (based on ‘'Interwokring Availability’ provided by PGW-C+SMF) using the UE requested PDN connectivity establishment procedure with Request Type "handover" flag (TS 23.401 [26] clause 5.10.2), or.

-
perform TAU with 4G-GUTI mapped from 5G-GUTI sent as old Native GUTI (TS 23.401 [26], clause 5.3.3) indicating that it is moving from 5GC, in which case the MME instructs the UE to re-attach. IP address preservation is not provided in this case.

NOTE 1:
The first PDN connection may be established during the E-UTRAN Initial Attach procedure (see TS 23.401 [26]).

NOTE 2:
At inter-PLMN mobility to a PLMN that is not an equivalent PLMN the UE always uses the TAU procedure.
-
For mobility from 5GC to EPC, the UE with no PDU Session established in 5GC

-
performs Attach in EPC (TS 23.401 [26], clause 5.3.2.1) indicating that the UE is moving from 5GC.
-
For mobility from EPC to 5GC, the UE performs Registration of type "mobility registration update" in 5GC with 5G-GUTI mapped from EPS GUTI and indicating that the UE is moving from EPC. In this case, the AMF determines that old node is an MME, but proceeds as if the Registration is of type "initial registration". The UE may either:

-
if supported and if it has received the network indication "interworking without N26 supported", move other PDN connections which is suporting interworking with 5GC (based on existence of related S-NSSAI) from EPC using the UE initiated PDU Session Establishment procedure with "Existing PDU Sessions" flag (TS 23.502 [3], clause 4.3.2.2.1), or
-
re-establish PDU Sessions corresponding to the PDN connections that it had in EPS. IP address preservation is not provided in this case.

NOTE 3:
When single-registration mode UE uses interworking procedures without N26, the registration states during the transition period (e.g. while UE is transferring all PDU Sessions / PDN Connections on the target side) are defined in Stage 3 specifications.
**** Start of 3’nd Change ****
5.17.2.3.3
Mobility for UEs in dual-registration mode

To support mobility in dual-registration mode, the support of N26 interface between AMF in 5GC and MME in EPC is not required. A UE that supports dual registration mode may operate in this mode when it receives an indication from the network that interworking without N26 is supported.
For UE operating in dual-registration mode the following principles apply for PDU Session transfer from 5GC to EPC:

-
UE operating in Dual Registration mode may register in EPC ahead of any PDU Session transfer using the Attach procedure indicating that the UE is moving from 5GC without establishing a PDN Connection in EPC if the EPC supports EPS Attach without PDN Connectivity as defined in TS 23.401 [26]. Support for EPS Attach without PDN Connectivity is mandatory for UE supporting dual-registration procedures.

NOTE 1:
Before attempting early registration in EPC the UE needs to check whether EPC supports EPS Attach without PDN Connectivity by reading the related SIB in the target cell.

-
UE performs PDU Session transfer from 5GC to EPC using the UE initiated PDN connection establishment procedure with "handover" indication in the PDN Connection Request message (TS 23.401 [26], clause 5.10.2).
-
If the UE awares that specific PDU Session is not available for interworking with EPC based on "Interworking Availability" information, the UE shall not request transfer of this PDU session from 5GC to EPC.
-
If the UE has not registered with EPC ahead of the PDU Session transfer, the UE can perform Attach in EPC with "handover" indication in the PDN Connection Request message (TS 23.401 [26], clause 5.3.2.1).

-
UE may selectively transfer certain PDU Sessions to EPC, while keeping other PDU Sessions in 5GC.

-
UE may maintain the registration up to date in both 5GC and EPC by re-registering periodically in both systems. If the registration in either 5GC or EPC times out (e.g. upon mobile reachable timer expiry), the corresponding network starts an implicit detach timer.

NOTE 2:
Whether UE transfers some or all PDU Sessions on the EPC side and whether it maintains the registration up to date in both EPC and 5GC can depend on UE capabilities that are implementation dependent. The information for determining which PDU Sessions are transferred on EPC side and the triggers can be pre-configured in the UE and are not specified in this Release of the specification.
For UE operating in dual-registration mode the following principles apply for PDN connection transfer from EPC to 5GC:

-
UE operating in Dual Registration mode may register in 5GC ahead of any PDN connection transfer using the Registration procedure indicating that the UE is moving from EPC (TS 23.502 [3], clause 4.2.2.2.2).

-
UE performs PDN connection transfer from EPC to 5GC using the UE initiated PDU Session Establishment procedure with "Existing PDU Session" indication (TS 23.502 [3], clause 4.3.2.2.1).
-
UE shall not request transfer of PDN connection which does not have related S-NSSAI from 5GC to EPC.
-
UE may selectively transfer certain PDN connections to 5GC, while keeping other PDN Connections in EPC.

-
UE may maintain the registration up to date in both EPC and 5GC by re-registering periodically in both systems. If the registration in either EPC or 5GC times out (e.g. upon mobile reachable timer expiry), the corresponding network starts an implicit detach timer.

NOTE 3:
Whether UE transfers some or all PDN connections on the 5GC side and whether it maintains the registration up to date in both 5GC and EPC can depend on UE capabilities that are implementation dependent. The information for determining which PDN connections are transferred on 5GC side and the triggers can be pre-configured in the UE and are not specified in this Release of the specification.

NOTE 4:
If EPC does not support EPS Attach without PDN Connectivity the MME detaches the UE when the last PDN connection is released by the PGW as described in TS 23.401 [26] clause 5.4.4.1 (in relation to transfer of the last PDN connection to non-3GPP access).
When sending a control plane request for MT services (e.g. MT SMS) the network routes it via either the EPC or the 5GC. In absence of UE response, the network should attempt routing the control plane request via the other system.
NOTE 5:
The choice of the system through which the network attempts to deliver the control plane request first is left to network configuration.

**** End of Changes ****
