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1.	Introduction

The following solutions are proposed in the document:
-	Solution#17.1: Migration paths. 
-	Documents covered: S2-2600314, S2-2600391, S2-2600505, S2-2600566
-	Solution #17.2: Interworking with 5GS based on single registration and combined 5G/6G CN nodes.
-	Input from the documents: S2-2600565, S2-2600237, S2-2600238, S2-2600275, S2-2600315, S2-2600534, S2-2600545, S2-2600330, S2-2600539.
-	This solution is used as a baseline for solutions documented in clauses 17.3, 17.4, 17.5, 17.6. 17.7, 17.8. 
-		The solution includes two options for AMF deployment: 5G and 6G AMFs can be deployed either in separate nodes or in a combined node. Assumes N14-like interface between 5G and 6G AMFs if deployed in separate nodes.
-	assumes single registration
-	For SMF, PCF, UDM/UDR, UPF the solution assumes that combined nodes are used.

-	Solution #17.3: Interworking with 5GS – change of SMF
-	Input from documents S2-2600539 and S2-2600420	
-	Solution for changing the SMF if 5G and 6G SMFs are deployed in separate nodes. For rest the solution 17.2 is used as a baseline. 	 
-	Includes two options: Option 1 from S2-2600539 and Option 2 from S2-2600420  

-	Solution #17.4: Interworking with 5GS – split of 6G AMF
-	Input from documents S2-2600341, S2-2600392, S2-2600420
-	Solution for a specific topic when 6G AMF is divided into 6G CRF (Connection and Routing Function) and 6G RMF (Registration and Mobility Function). For rest the solution 17.2 is used as a baseline. 
	 
-	Solution #17.5: Interworking with EPS – interworking without N26-like interface
-	Input document S2-2600269
-	supports dual registration between EPS and 6GS 
-	only idle mode mobility is supported

-	Solution #17.6: Interworking with EPS – interworking with N26-like interface
-	Input documents: S2-2600545, S2-2600275, S2-2600237, S2-2600238
-	supports single registration between EPS and 5GS/6GS, dual registration is not supported
- 	Both idle mode mobility and handover is supported, except from 4G to 6G handover 

-	Solution #17.7: Interworking with 5GS – interworking without N14-like interface
-	Input documents: S2-2600315
-	supports dual registration between 5GS and 6GS

 -	Solution #17.8: Generic fallback/fall-forward
-	Input documents: S2-2600539

2.	Text proposal
It is proposed to agree the following changes vs. TR 23.801-01:

* * * First Change * * * *
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* * * Next Change (New) * * * *
6.17	Solutions to KI#17
The solutions of this clause address KI#17 Migration and Interworking.


6.17.1	Solution #17.1: Migration Paths
6.17.1.0	Topics addressed and High-level Solution Principles
This solution addresses the second bullet of KI#17 Migration and Interworking: 1. How to support migration to 6GS.
The solution consolidates input from: S2-2600314, S2-2600391, S2-2600505, S2-2600566
The solution is based on the following principles:
-	The final deployment in 6G is Standalone architecture only.
-	There’s no discriminating whether MRSS is applied or in discussing Migration Paths / Deployment Scenarios in SA2 perspective.
-	6G Core Network (6G CN) can be considered as evolution of 5GC or as a new Core Network. Migration Paths / Deployment Scenarios considering both options. 6G CN may include the following:
-	A common CN that includes 5GC
-	A CN separate from 5G CN, sharing common functions with 5GC
-	Based on RAN decision, 6GR may include the following:
-	5G-Advanced RAN supporting 6G features with 5G spectrum
-	A RAN separate from 5G RAN, supporting 6G features with 6G spectrum
-	Current deployment, intermediate deployment, and final deployment are considered in describing Migration Paths.

6.17.1.1	Description
The principle of Migration Path can be expressed as a combination of Current Deployment, Intermediate Deployment, and Final Deployment.
Current Deployment includes 5G SA and 5G NSA. That is 5G SA, 5G NSA, and 5G SA and 5G NSA together.
Final Deployment includes 6G SA.
Hence, the Intermediate Deployment may include the following:
- 5G SA and 6G SA
[bookmark: _Hlk220391922]- 5G NSA and 6G SA
- 5G NSA, 5G SA and 6G SA

NOTE :	It’s possible that not all MNOs may have deployed 5G NSA and some of them may have just LTE (without NR as NSA). Hence, the current/intermediate deployments may include EPS with LTE only.

6.17.1.2	Procedures
6G SA is the final deployment. 
Depending on current deployment situations and intermediate deployment alternatives, we may have the five candidate migration path options (A/B/C/D/E).

A. Migration Path 1 (via Intermediate)
This migration path describes the case when 5G standalone deployment migrates into 6G standalone via 5G standalone and 6G standalone interworking. 
6G Migration Path 1 includes the following steps as described in 6.17.Y.2-1.


Figure 6.17.Y.2-1: 6G Migration Path 1, from 5G SA into 6G SA

1.	Current deployment: 5G SA 
2.	Intermediate deployment: 5G SA and 6G SA coexist.
3.	Final deployment: 6G SA

B. Migration Path 2 (via Intermediate)
This migration path describes the case when 5G non-standalone deployment migrates into 6G standalone via 5G non-standalone and 6G standalone interworking. 
6G Migration Path 2 includes the following steps as described in 6.17.Y.2-2.


Figure 6.17.Y.2-2: 6G Migration Path 2, from 5G NSA into 6G SA

1.	Current deployment: 5G NSA (or EPS with LTE only)
2.	Intermediate deployment: 5G NSA (or EPS with LTE only) and 6G SA coexist.
3.	Final deployment: 6G SA

NOTE 1:	Whether to support interworking with EPS will depend on SA WG1 requirement.

C. Migration Path 3 (via Intermediate)
This migration path describes the case when 5G non-standalone deployment migrates into 6G standalone via 5G standalone and 6G standalone interworking. This migration path is a combination of Migration Path from 5G NSA into 5G SA first, and then Migration Path 1 later.
6G Migration Path 3 includes the following steps as described in 6.17.Y.2-3.


Figure 6.17.Y.2-3: 6G Migration Path 3, from 5G NSA into 6G SA via 5G SA and 6G SA

1.	Current deployment: 5G NSA (or EPS with LTE only)
2.	Intermediate deployment: 5G SA and 6G SA coexist. (5G NSA (or EPS with LTE only) migrates into 5G SA first.)
3.	Final deployment: 6G SA

D. Migration Path 4 (via Intermediate)
This migration path describes the case when 5G non-standalone and 5G standalone deployment migrates into 6G standalone via 5G non-standalone, 5G standalone and 6G standalone interworking. This migration path is a combination of Migration Path 1 and Migration Path 2.
6G Migration Path 4 includes the following steps as described in 6.17.Y.2-4.


Figure 6.17.Y.2-4: 6G Migration Path 4, from 5G NSA and 5G SA into 6G SA

1.	Current deployment: 5G NSA (or EPS with LTE only) and 5G SA
2.	Intermediate deployment: 5G NSA (or EPS with LTE only), 5G SA and 6G SA coexist.
3.	Final deployment: 6G SA

NOTE 2:	Whether to support interworking with EPS will depend on SA WG1 requirement. 

E. Migration Path 5 (Direct)
This migration path describes the case when 5G non-standalone and/or 5G standalone deployment migrates into 6G standalone directly. 
6G Migration Path 4 includes the following steps as described in 6.17.Y.2-5.


Figure 6.17.Y.2-5: 6G Migration Path 5, from 5G NSA or 5G SA into 6G SA directly

1.	Current deployment: 5G NSA (or EPS with LTE only) and/or 5G SA
2.	Intermediate deployment: None.
3.	Final deployment: 6G SA


6.17.2	Solution #17.2: Interworking with 5GS/EPS based on single registration and combined 5G/6G CN nodes
6.17.2.0	Topics addressed and High-level Solution Principles
This solution addresses the second bullet of KI#17 Migration and Interworking: 2. How to support interworking with 5GS.
The solution consolidates input from: S2-2600565, S2-2600237, S2-2600238, S2-2600275, S2-2600315, S2-2600534, S2-2600545, S2-2600330, S2-2600539.
Editor’s Note: interworking and migration for specific aspects, e.g., computing, data, AI, user plane, QoS, …etc are FFS.
The solution uses the following principles:
-	Single registration: The supporting both 5GS and 6GS maintains only one active mobility management registration (RM state) with the network at a time and the UE is either in 5GC NAS mode or in 6GC NAS mode depending on whether it is accessing over NR or over 6GR respectively. 
-	The UE is accessing the network either over 6GR (6G-RAN) or over NR (NG-RAN). Concurrent access to both 6GR and NR is not supported.
-	The network keeps only one mobility context for the UE either in 5GS or 6GS. The NF which holds the mobility context for the UE is registered at the UDM.
-	Combined CN nodes are used to support interworking between 5GS and 6GS: combined-PCF, combined-SMF, combined-UPF, combined-UDM/UDR, combined-NRF. 
-	It shall be possible to deploy a 5G AMF and a 6G AMF as separate nodes or as a combined node (combined-AMF).
-	If the 5G AMF and 6G AMF are deployed in separate nodes, the transfer of mobility context is based on the procedures defined on N14 reference point for inter-AMF mobility.   
-	If the 5G AMF and 6G AMF are deployed in a combined node, the combined-AMF selection is done in the RAN: During the RRC setup procedure via 6GR, a 6G-capable UE provides a capability indication (e.g., a parameter indicating 6G NAS capability to the 6G-gNB. The 6G-gNB uses this parameter to select a combined-AMF rather than a legacy 5G AMF for the UE.
-	If the 5G AMF and 6G AMF are deployed in a combined node, Inter-RAT mobility can be supported within the combined-AMF.
-	It is not required for all NF instances (e.g. SMF instances) in the network to support interworking between 5GS and 6GS. When interworking is needed, NRF services are used to discover NFs supporting interworking between 5GS and 6GS (i.e. a combined node is selected). 
-	When NG-RAN is referred in the solution, only NR is considered and the E-UTRA is not considered.
-	a 6G AMF interfaces with a 3GPP Access RAN that is a 6G-RAN i.e. using 6GR.
Editor’s Note:	The term "6G-RAN" will be aligned with RAN groups.

Solution principles for interworking between 6GS and 5GS:
- 	Idle mode mobility is supported. For mobility registration from/to 5G AMF and 6G AMF, the procedure as described in clause 4.2.2.2 in TS 23.502 [x] is used as a baseline. 
- 	During 5G registration, a UE supporting both 6G and 5G NAS indicates its support of 6G NAS. During 6G registration, a UE supporting both 6G and 5G NAS indicates its support of 5G NAS. This indication may be used to aid the selection of an appropriate combined-SMF for UEs that support both 5G and 6G NAS.
-	Connected mode mobility is supported including handover and RRC connection release with redirection. For N2-based Inter-RAT handover, the procedure as described in clause 4.9.1.3 in TS 23.502 [x] is used as a baseline. For Xn-based Inter-RAT handover, if an Xn-like interface is supported between the gNB and 6gNB, the procedure as described in clause 4.9.1.2 in TS 23.502 [x] is used as a baseline. 
-	IP address is preserved during the transfer of the PDU session between 5GS and 6GS.
Solution principles for interworking between 6GS and 5GS with a combined-AMF:
-	The gNB and 6gNB may support mobility between each other (e.g., measurement reporting and inter-RAT handover) to enable service continuity when a UE moves between NR coverage and 6GR coverage.
-	For idle mode mobility, cell reselection may be supported between NR and 6GR. Operators may handle and configure tracking areas/registration areas exclusively for NR and 6GR. When the UE moves between the two RATs, the UE may perform a registration update procedure depending on the applicable tracking area/registration area configuration. Accordingly, NAS mode selection and/or change may occur during the idle mode mobility.
-	For connected mode mobility, inter-RAT handover within the combined-AMF may be supported between the gNB and 6gNB. In addition, if an Xn-like interface is supported between the gNB and 6gNB, an Xn-like handover may also be considered.

6.17.2.1	Description
The non-roaming architecture for interworking between 5GS and 6GS based on a combined 5G/6G SMF, combined 5G/6G UPF, and single registration is depicted in Figure 6.17.2.1-1.


Figure 6.17.2.1-1: Non-roaming architecture for interworking between 5GS and 6GS
Interfaces and functionalities evolution principles:
-	The 6G AMF is defined using the 5G AMF as baseline;
-	The interface between 6G AMF and 5G AMF is defined using the N14 interface as baseline; 
-	6G AMF and 5G AMF may be deployed separately or in a combined node.
-	The interface between 6G AMF and 6G-RAN is defined using the N2 interface as baseline;
The core network supporting interworking between 5GS and 6GS may also include SMFs and 6G SMFs that do not support interworking between 5GS and 6GS. The profiles of SMF and 6G SMF in the NRF should include an indication whether a particular instance of these NFs supports interworking between 5GS and 6GS or not.
The AMF and the 6G AMF must determine for a PDU session whether interworking between 5GS and 6GS is required which can be based on locally configured information, e.g., network slices for which the interworking should be supported, or information received from the UDM, e.g., slice/UE RAT/system restrictions.
Once the AMF selects an appropriate SMF or the 6G AMF selects an appropriate 6G SMF, the PDU session is established following the same procedure as for any intra-system PDU session, while the SMF + 6G SMF combo NFs (i.e., either the SMF instance or the 6G SMF instance depending in which system a PDU session is initially established) ensures that a 6G UPF is selected to allow for seamless PDU session continuity and UE’s IP address preservation during inter-system mobility. 
Editor’s note: Many 6GS interfaces are expected to correspond to existing interfaces in 5GS, potentially enhanced. In the figure, we adopt the notation, 6G <5GS interface number> or N<5GS interface number+100> (e.g. N111 for 6G N11). The final notation depends on the overall 6GS architecture design and hence are FFS.

6.17.3	Solution #17.3: Interworking with 5GS – change of SMF 

6.17.3.0	Topics addressed and High-level Solution Principles
This solution addresses the second bullet of KI#17 Migration and Interworking: 2. How to support interworking with 5GS, and specifically how to change the SMF during the UE mobility between 5GS and 6GS in case the 5G and 6G SMFs are deployed in separate nodes. The solution is complementary to the Solution 17.2.
The solution consolidates input from S2-2600539 and S2-2600420.
The solution uses the following principles:
Option 1 (S2-2600539):
-	The 5G SMF and 6G SMF are able to share the SM context e.g. via a direct interface. 
-	In the idle mode mobility between 5G and 6G, the target AMF receives the UE context from the source AMF during the mobility registration update. Despite receiving the UE context, the target AMF does not contact the SMF to transfer the PDU Sesson(s) to the target network. Instead, the UE transfers the PDU Sessions one-by-one to the target network by sending a PDU Session establishment request. The AMF processes the PDU Session Establishment Request message as if the request is for establishing a new PDU Session. The PDU Session Establishment Request message includes the SM context identifier that was provided to the UE by the source SMF. The SM context identifier can be included in the PCO.  
-	The SM context identifier is transferred to the target SMF along the PDU Session establishment request. The target SMF retrieves the SM context from the source SMF based on the SM context identifier. Target SMF updates the UPF.
Editor's Note 1: whether and how to avoid media disruption during the handover is FFS. 
Option 2 (S2-2600420):
-	The 5G SMF and 6G SMF are not able to share the SM context e.g. via a direct interface. Instead, the full SM context in the source system is transferred from the source to the target system via N14-like interface between the AMFs (if AMFs are deployed in separate nodes). The target system uses the source SM context to derive the SM context to be used in the target system.
-	During the mobility from 5G to 6G, the 5G AMF collects the UE SM Context from the 5G SMF and UE MM Context from itself, and forwards the 5G UE Context to the 6G AMF, and the 6G AMF maps the 5G UE MM Context into 6G UE MM Context. The 6G AMF selects a 6G SMF based on the SM context and transparently forwards the 5G UE SM Context to the 6G SMF, and the 6G SMF maps the 5G UE SM Context into 6G UE SM Context and selects the same collated 5G + 6G UPF.
-	During the mobility from 6G to 5G, the 6G AMF collects the 6G UE SM Context from the 6G SMF and UE MM Context from 6G AMF and itself, and needs to map the 6G UE MM/SM Context to 5G UE MM/SM Context and forwards the 5G UE Context to the 5G AMF, and the 5G AMF transparently forwards the 5G UE MM Context to itself and selects one 5G SMF base on the SM context and transparently forwards the 5G UE SM Context to the 5G SMF, the 5G SMF selects the same 5G + 6G UPF based on the 5G UE SM Context.
Editor's Note 2: the mapped QoS rules should be available for the UE prior any inter-system handover, how to provide it to the UE is FFS. 

6.17.4	Solution #17.4: Interworking with 5GS – split of 6G AMF 
This solution addresses the second bullet of KI#17 Migration and Interworking: 2. How to support interworking with 5GS, and specifically the option where 6G AMF is divided into 6G CRF (Connection and Routing Function) and 6G RMF (Registration and Mobility Function). This solution builds upon solution 17.2.
The solution consolidates input from S2-2600341, S2-2600392, S2-2600420.

6.17.4.0	Topic addressed and High-level solution Principles
In the solution it is assumed that the 6G AMF functionality is divided into separate CMF (Connection Management Function) and RMF (Registration Management Function) entities. 5G AMF and 6G CMF are able to share the MM context e.g. via direct interface. 6G CMF is responsible for UE context transfer and connects to 6G RAN and 5G AMF.
NOTE: Whether and how 6G AMF is divided into separate functions depends on KI#1. 
The following are the high-level principles of the proposed solution.
-	There is a N14-like interface between 6G CMF (Connection Management Function) and 5G AMF to transfer the UE context between 5G and 6G.
-	During mobility from 5G to 6G, the 5G AMF forwards the 5G UE Context to the 6G CMF, and the 6G CRF transparently forwards the 5G UE MM Context to the 6G RMF and the 6G RMF maps the 5G UE MM Context into 6G UE MM Context. 6G CRF invokes the 6G SMF for PDU Session mobility.
-		During mobility from 6G to 5G, the 6G CRF collects the 6G UE SM Context from the 6G SMF and UE MM Context from 6G RMF and itself, and maps the 6G UE MM/SM Context to 5G UE MM/SM Context and forwards the 5G UE Context to the 5G AMF. 5G AMF reuses the existing 5G procedure.

6.17.4.1	Description
The non-roaming architecture for interworking between 5GS and 6GS based on a combined 5G/6G SMF, combined 5G/6G UPF, and single registration, where the 6G AMF is divided into CMF and RMF entities, is depicted in Figure 6.17.4.1-1. 


Figure 6.17.4.1-1: Non-roaming architecture for interworking between 5GS and 6GS

In this figure, the NFs a + suffix are 6G network functions.

6.17.5	Solution #17.5: Interworking with EPS – Interworking without N26-like interface
[bookmark: _Toc500949099][bookmark: _Toc204948593][bookmark: _Toc204948720][bookmark: _Toc206752138][bookmark: _Toc214981699][bookmark: _Toc214989624][bookmark: _Toc215056201][bookmark: _Toc215665848]6.17.5.0	Topics addressed and High-level Solution Principles
This solution addresses bullet 3 (Whether and how to support interworking with EPS) under KI#17(Migration and Interworking). The solution is complementary to the Solution 17.2.
The solution consolidates input from S2-2600269.
This solution employs the Dual Registration Mode to eliminate or minimize RAN configuration required for inter-RAT handover. This solution assumes that only idle mode inter-RAT mobility between 6GR and E-UTRAN is supported.
The solution assumes 6G SMF is combined with PGW-C, and 6G UPF is combined with PGW-U.

Editor's Note: how to support interworking from 5GS to EPS for 6G PDU sessions that are handed over from 6GS to 5GS is FFS.
In order to support interworking between 6GS and EPS without N26-like interface, the following principles are proposed:
-	UE support both 6G CN and EPC NAS. During E-UTRAN Initial Attach, UE supporting both 6GC and EPC NAS indicate its support of 6G NAS in UE Network Capability. During registration to 6GC, UE supporting both 6GC and EPC NAS indicates its support of EPC NAS in UE Network Capability.
-	6G-AMF provides the indication that interworking with EPS is supported to UEs during initial Registration or MME may optionally provide the indication that interworking with 6GS is supported in the Attach procedure in EPC.
-	When UE performs Initial Attach in EPC and indicates that it is moving from 6G CN, the MME indicates to the HSS+UDM not to cancel the registration of 6G-AMF, if any.
[bookmark: OLE_LINK15]-	When UE performs Initial Registration in 6G CN and indicates that it is moving from EPC, the 6G-AMF indicates to the HSS+UDM not to cancel the registration of MME, if any.
[bookmark: OLE_LINK14]-	Dual registration mode is introduced to support interworking between 6GS and EPS. UE handles independent registrations for 6GC and EPC using separate RRC connections. UE maintains 6G-GUTI and EPS-GUTI independently. The UE may independently maintain PDU Sessions in the 6GS and PDN connections in the EPS.
-	If the UE supports 6GC NAS, at PDN connection establishment in EPC, the UE may allocate a PDU session ID and sends it via PCO.
-	When the UE requests to establish a PDU Session to a DNN and an S-NSSAI of the HPLMN, if the UE MM Core Network Capability indicates the UE supports EPC NAS and optionally, if the UE subscription indicates the support for interworking with EPS for this DNN and S-NSSAI of the HPLMN, the selection functionality selects a combined 6G-SMF+PGW-C. 
-	IP address preservation is provided to the UEs on inter-system mobility by storing and fetching 6G-SMF+PGW-C and corresponding APN/DNN information via the HSS+UDM.
-	The UE provides an indication that it supports Request Type flag "handover" for PDN connectivity request during the attach procedure and during initial Registration and Mobility Registration Update in 6G CN.
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[bookmark: _Toc204948595][bookmark: _Toc204948722][bookmark: _Toc206752140][bookmark: _Toc214981701][bookmark: _Toc214989626][bookmark: _Toc215056203][bookmark: _Toc215665850]To support interworking between 6GS and EPS, the following solution principles are provided:
Capability negotiation
[bookmark: _Hlk219831040]-	UE support both 6G CN and EPC NAS. During E-UTRAN Initial Attach, UE supporting both 6GC and EPC NAS indicate its support of 6G NAS in UE Network Capability. During registration to 6GC, UE supporting both 6GC and EPC NAS indicates its support of EPC NAS.
-	If the UE supports 6GC NAS, at PDN connection establishment in EPC, the UE may allocate a PDU session ID and sends it via PCO.
-	The UE provides an indication that it supports Request Type flag "handover" for PDN connectivity request during the attach procedure and during initial Registration and Mobility Registration Update in 6G CN.
-	
Operation in dual registration mode
-	UE handles independent registrations for 6GC and EPC using separate RRC connections. 
-	UE maintains 6G-GUTI and EPS-GUTI independently. 
-	The UE may independently maintain PDU Sessions in the 6GS and PDN connections in the EPS.
-	UE may maintain the registration up to date in both EPC and 6G CN by re-registering periodically in both systems. If the registration in either EPC or 6G CN times out (e.g., upon mobile reachable timer expiry), the corresponding network starts an implicit detach timer.
[bookmark: _Hlk219757137]From EPS to 6GS
-	UE operating in Dual Registration mode may register in 6G CN ahead of any PDN connection transfer using the Registration procedure indicating that the UE is moving from EPC
-	If the UE supports 6GC NAS, at PDN connection establishment in EPC, the UE may allocate a PDU session ID and sends it via PCO.
[bookmark: OLE_LINK12]-	When UE performs Initial Registration in 6G CN and indicates that it is moving from EPC, the 6G-AMF indicates to the HSS+UDM not to cancel the registration of MME, if any.
[bookmark: _Hlk219831466]-	UE performs PDN connection transfer from EPC to 6G CN using the UE initiated PDU Session Establishment procedure with "Existing PDU Session" indication.
-	UE may selectively transfer certain PDN connections to 6G CN, while keeping other PDN Connections in EPC.
-	When PDN connections are created in EPC, the MME stores the 6G-SMF+PGW-C and APN information in the HSS+UDM. The HSS+UDM provides the information about dynamically allocated 6G-SMF+PGW-C and APN/DNN information to 6G CN.
From 6GS to EPS
-	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 6G CN without establishing a PDN Connection in EPC.
-	When UE performs Initial Attach in EPC and indicates that it is moving from 6G CN, the MME indicates to the HSS+UDM not to cancel the registration of 6G-AMF, if any.
-	UE performs PDU Session transfer from 6G CN to EPC using the UE initiated PDN connection establishment procedure with "handover" indication in the PDN Connection Request message.
-	UE may selectively transfer certain PDU sessions to EPC, while keeping other PDU session in 6G CN.
-	When PDU Session are created in 6G CN, the 6G-SMF+PGW-C which supports EPS interworking stores the 6G-SMF+PGW-C FQDN along with DNN in the HSS+UDM.
[bookmark: OLE_LINK16]-	The HSS+UDM provides the information about dynamically allocated 6G-SMF+PGW-C and APN/DNN information to EPC.
[bookmark: OLE_LINK7]6.17.5.1.1   Non-roaming Architecture
Figure 6.17.5.1.1-1 represents the non-roaming architecture for interworking between 6GS and EPC/E-UTRAN.


[bookmark: _CRFigure4_3_11][bookmark: OLE_LINK9][bookmark: OLE_LINK6]Figure 6.17.5.1.1-1: non-roaming architecture for interworking between 6GS and EPC/E-UTRAN
NOTE 1:	PGW-C + 6G-SMF and 6G-UPF + PGW-U are dedicated for interworking between 6GS and EPC, which are optional and are based on UE MM Core Network Capability and UE subscription. UEs that are not subject to 6GS and EPC interworking may be served by entities not dedicated for interworking, i.e., by either by PGW or 6G-SMF/6G-UPF.
NOTE 2:	There can be another 6G-UPF (not shown in the figure above) between the NG-RAN and the 6G-UPF + PGW-U, i.e., the 6G-UPF + PGW-U can support N9 towards an additional 6G-UPF, if needed.
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6.17.6	Solution #17.6: Interworking with EPS – Interworking with N26-like interface
6.17.6.0	Topics addressed and High-level Solution Principles
This solution addresses bullet 3 (Whether and how to support interworking with EPS) under KI#17(Migration and Interworking). The solution assumes N26-like interface between EPS (MME) and 6GS (6G AMF) and supports only single registration mode. The solution assumes combined PGW-C and 5G/6G SMF, and combined PGW-U and 5G/6G UPF. The solution is complementary to the Solution 17.2.
The solution consolidates input from S2-2600545, S2-2600275, S2-2600237, S2-2600238.
This solution supports handover and IDLE mode mobility from/to EPS and 6GS, except for 4G to 6G handover which is deemed not required considering experience from history and to avoid any impact of UE LTE stack and minimize the impact on EPS.
Solution Principles for interworking between 6GS and EPS: 
-	The TS 23.501 clause 4.3 "Interworking with EPC" is reused, except for the following differences:
a)	The term "5GC" is replaced with "6GC"; and
b)	The term "5GS" is replaced with "6GS"
-	The TS 23.501 clause 5.17 "Interworking and Migration" and TS 23.502 clause 4.11 "System interworking procedures with EPC" are reused, except for the following differences:
-	The term "5GC" is replaced with "6GC";
-	The term "5GS" is replaced with "6GS";
-	The "dual-registration mode" related functionalities and procedures are not supported between EPS and 6GS
-	The "interworking without N26 interface" related functionalities and procedures are not supported between EPS and 6GS
-	Interworking with EPS supports roaming or non-roaming scenarios.
Editor’s Note: requirements for interworking between 6GS and EPS are pending confirmation by SA1.

6.17.6.1	Description
The non-roaming architecture for interworking between 6GS and 5GS/EPS based on combined CN nodes and single registration is depicted in Figure 6.17.6.1-1.


Figure 6.17.6.1-1: Non-roaming architecture for interworking between 5GS and 6GS

Interfaces and functionalities evolution principles:
-	The 6G AMF is defined using the 5G AMF as baseline;
-	The interface between 6G AMF and 5G AMF is defined using the N14 interface as baseline; 
-	6G AMF and 5G AMF may be deployed separately or in a combined node.
-	The interface between 6G AMF and 6G-RAN is defined using the N2 interface as baseline;
-	The interface between 6G AMF and MME uses the N26 as baseline.


6.17.7	Solution #17.7: Interworking with 5GS – Interworking without N14-like interface
6.17.7.0	Topics addressed and High-level Solution Principles

This solution addresses bullet 2 (How to support interworking with 5GS) under KI#17(Migration and Interworking). The solution is complementary to the Solution 17.2.
The solution consolidates input from S2-2600315.
The solution assumes combined 5G/6G SMF and 5G/6G UPF. The solution supports dual registration between 5GS and 6GS. The mobility from/to 5GS and 6GS can be triggered either a) autonomously by the UE, or b) by RAN via Handover Required message.  
In order to support interworking between 6GS and NR without N14-like interface, the following principles are proposed:
-	UE support both 6G CN and 5GS NAS. During 5GS Registration, UE supporting both 6GC and 5GS NAS indicate its support of 6G NAS in UE Network Capability. During registration to 6GC, UE supporting both 6GC and 5GC NAS indicates its support of 5GC NAS in UE Network Capability.
-	6G-AMF provides the indication that interworking with 5GS is supported to UEs during initial Registration optionally provide the indication that interworking with 6GS is supported in the Registration and PDU Session setup in 5GC.
-	When UE performs Initial Registration in 5GC and indicates that it is moving from 6G CN, the AMF indicates to the UDM not to cancel the registration of 6G-AMF, if any.
-	When UE performs Initial Registration in 6G CN and indicates that it is moving from 5GS, the 6G-AMF indicates to the UDM not to cancel the registration of AMF, if any.
-	Dual registration mode is introduced to support interworking between 6GS and 5GS. UE handles independent registrations for 6GC and 5GC using separate RRC connections. UE maintains 6G-GUTI and 5G-GUTI independently. The UE may independently maintain PDU Sessions in the 6GS and in the 5GS.
-	If the UE supports 6GC NAS, at PDU Session establishment in 5GC, the UE may allocate a PDU session ID.
-	When the UE requests to establish a PDU Session to a DNN and an S-NSSAI of the HPLMN, if the UE MM Core Network Capability indicates the UE supports 5GC NAS and optionally, if the UE subscription indicates the support for interworking with 5GS for this DNN and S-NSSAI of the HPLMN, the selection functionality selects a combined 6G-SMF+SMF. 
-	IP address preservation is provided to the UEs on inter-system mobility by storing and fetching 6G-SMF+SMF and corresponding DNN information via the UDM.
-	The UE provides an indication that it supports Request Type flag "handover" for PDU Session request during the establishment procedure and during initial Registration and Mobility Registration Update in 6G CN.
6.17.7.1	Description
To support interworking between 6GS and EPS, the following solution principles are provided:
Capability negotiation
-	UE support both 6G CN and 5GC NAS. During 5GC Initial Registration, UE supporting both 6GC and 5GC NAS indicate its support of 6G NAS in UE Network Capability. During registration to 6GC, UE supporting both 6GC and EPC NAS indicates its support of 5GC NAS.
-	If the UE supports 6GC NAS, at PDU Session establishment in 5GC, the UE may allocate a PDU session ID.
-	The UE provides an indication that it supports Request Type flag "handover" for PDU Session request during the during initial Registration and Mobility Registration Update in 5GC procedure and during initial Registration and Mobility Registration Update in 6G CN.
Operation in dual registration mode
-	UE handles independent registrations for 6GC and 5GC using separate RRC connections. 
-	UE maintains 6G-GUTI and 5G-GUTI independently. 
-	The UE may independently maintain PDU Sessions in the 6GS and in the 5GS.
-	UE may maintain the registration up to date in both 5GC and 6G CN by re-registering periodically in both systems. If the registration in either 5GC or 6G CN times out (e.g., upon mobile reachable timer expiry), the corresponding network starts an implicit detach timer.
From/To 5GS and 6GS
- 	When PDU Sessions are created in the source network, the AMF stores the combined 5G/6G SMF and DNN information in the UDM. 
Mobility can be triggered either by the UE or by the RAN.
-	If the mobility is triggered by the UE:
-	UE performs Initial Registration in target system (if not registered before), and indicates that it is moving from source system, the target AMF indicates to the UDM not to cancel the registration of source AMF, if any.	
-	UE performs PDU Session transfer from source to target using the UE initiated PDU Session Establishment procedure with "Existing PDU Session" indication. The target AMF obtains information from UDM about dynamically allocated combined 5G/6G SMF.
-	UE may selectively transfer certain PDU Sessions to target, while keeping other PDU Sessions in source network.
-	If the mobility is triggered by the RAN:
-	source RAN initiates an N2-based handover procedure (source RAN sends Handover Required message to the source AMF).
-	As the AMF knows the UE is registered in Dual Registration Capability, and AMF knows the N14-like interface is not deployed (i.e. Handovers are not supported), the AMF cancels the HO request from the RAN and instructs the UE (via NAS message) to move the ongoing PDU Sessions to the target network.
-	UE moves the PDU Sessions to the target network in similar manner as in UE triggered case.  
6.17.7.1.1   Non-roaming Architecture
The architecture for interworking between 5GS and 6GS is like Figure 6.17.7.1-1.


Figure 6.17.7.1-1: Architecture for Interworking between 5GS and 6GS
 

6.17.8	Solution #17.8: Interworking with 5GS – Generic fallback and fall-forward
6.17.8.0	Topics addressed and High-level Solution Principles

This solution addresses bullet 2 (How to support interworking with 5PS) under KI#17(Migration and Interworking). The solution is complementary to the Solution 17.2.
The solution consolidates input from S2-2600539.
The solution assumes that the handovers from/to 5G and 6G are supported e.g. as described in solution 17.2.
For fallback, it is proposed to follow a principle similar to 5GS-EPS interworking where the 6GS can trigger fallback when the 6GS detects that the UE is attempting to establish a QoS Flow for a voice service. In this solution, any 5QI/QCI as configured in the source RAN that should be served by EPS or 5GS can be used to tigger a handover to the target network. 
This solution also proposes to support a fall-forward mechanism that is similar to fallback. Fall-forward can be triggered by the 5G network when the UE attempts to establish a QoS flow to a service (5QI/QCI) that is better served by 6G.
Subscriber-specific “system change policies” can be configured in the 5G and 6G networks and used by the operator to configure which services (identified by 5QI/QCI) must or must not be served by particular RATs/core network and how to prioritize them when multiple services cannot be served via the same system. Thus, fallback and fall-forward decisions can consider service priority, whether a requested service is supported on the current system, congestion, and the availability of alternative QoS Profiles that a target RAT can fulfill. 
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X.1	List of submitted solutions 
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	Meeting
	Solution#
	TDoc
	Subject/Comment

	SA2#173
	17.1
	S2-2600314
	List of 6G migration paths and the impacts

	SA2#173
	17.1
	S2-2600391
	Migration Principle based on SA 6G CN separate from 5GC

	SA2#173
	17.1
	S2-2600505
	Architectural Options for migration from 5GS to 6GS

	SA2#173
	17.1
	S2-2600566
	Architectural requirements on migration to 6GS

	SA2#173
	17.2
	S2-2600565
	solution for interworking with 5GS

	SA2#173
	17.2
	S2-2600237
	Solution for interworking and migration for registration and mobility management

Not covered in X.2: the procedure for optional 5G AMF pre-selection during the 6G registration procedure.
 

	SA2#173
	17.2
	S2-2600238
	Solution for supporting of session continuity during mobility between 6GS, 5GS and EPS. 

EPS interworking is covered in 17.6.

	SA2#173
	17.2
	S2-2600275
	High Level Principles for Solution of Migration and Interworking


	SA2#173
	17.2
	S2-2600315
	Interworking with 5GS for Single Registration UE and Dual Registration UE

Not covered in 17.2: procedure for dual registration


	SA2#173
	17.2
	S2-2600534
	New solution for interworking with 5GS


	SA2#173
	17.2
	S2-2600545
	Common Core (Enhanced 5GC) for 6G Radio Access Technology

High level abstract is the same except this solution assumes combined AMF.
Combined-AMF is covered as an option in 17.2


	SA2#173
	17.2
	S2-2600330
	Solution on interworking between 6GS and 5GS

Not covered in 17.2: partially Evolved NG-RAN connected to 5G AMF


	SA2#173
	17.2
	S2-2600539
	Architectural Principles for Migration and Interworking

5G/6G SMF relocation is covered in 17.4 


	SA2#173
	17.3
	S2-2600539
	Architectural Principles for Migration and Interworking

5G/6G SMF relocation option 1

	SA2#173
	17.3
	S2-2600420
	5G and 6G migration and Interworking Framework

5G/6G SMF relocation option 2
Option without N14-like interface is not covered.

	SA2#173
	17.4
	S2-2600341
	SR mode and N26-like solution to support Interworking with 5GS

AMF in 6G context split into CMF and RMF, connecting to different combined entities


	SA2#173
	17.4
	S2-2600392
	Support interworking with 5GS



	SA2#173
	17.4
	S2-2600420
	5G and 6G migration and Interworking Framework

Option without N14-like interface is not covered.
AMF split into CMF and RMF where RMF only connects to CMF

	SA2#173
	17.5
	S2-2600269
	New solution on supporting interworking between 6GS and EPS without N26-like interface


	SA2#173
	17.6
	S2-2600545
	Common Core (Enhanced 5GC) for 6G Radio Access Technology

Covers the EPS interworking aspects

	SA2#173
	17.6
	S2-2600275
	High Level Principles for Solution of Migration and Interworking

Covers the EPS interworking aspects

	SA2#173
	17.6
	S2-2600237
	Solution for interworking and migration for registration and mobility management

Covers the EPS interworking aspects

	SA2#173
	17.6
	S2-2600238
	Solution for supporting of session continuity during mobility between 6GS, 5GS and EPS

Covers the EPS interworking aspects

	SA2#173
	17.7
	S2-2600315
	Interworking with 5GS for Single Registration UE and Dual Registration UE

Covers the Interworking w/o N14-like interface

	SA2#173
	17.8
	S2-2600539
	Architectural Principles for Migration and Interworking

Generic fallback/fall-forward
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* * * End of Changes * * * *

Microsoft_Visio_Drawing.vsdx

5GC
NR
Option 2
Option 2
Standalone
6G CN
6GR
Standalone



NR
6GR



5GC
6G CN



image2.emf
EPC

LTE

Option 3

NR

EPC

LTE

Option 3

NR

6G CN

6GR

Standalone

6GR

Standalone

6G CN


Microsoft_Visio_Drawing1.vsdx

EPC
LTE
Option 3
NR






EPC
LTE
Option 3
NR
6G CN
6GR
Standalone
6GR
Standalone
6G CN



image3.emf
EPC

LTE

Option 3

NR

6G CN

6GR

Standalone Option 2 Standalone

NR 6GR

5GC 6G CN


Microsoft_Visio_Drawing2.vsdx

EPC
LTE
Option 3
NR



6G CN
6GR
Standalone
Option 2
Standalone
NR
6GR



5GC
6G CN



image4.emf
EPC

LTE

Option 3

NR

6GC

6GR

Standalone

5GC

NR

Option 2

EPC

LTE

Option 3

NR

Option 2 Standalone

NR 6GR

5GC 6GC


Microsoft_Visio_Drawing3.vsdx

EPC
LTE
Option 3
NR



6GC
6GR
Standalone
5GC
NR
Option 2
EPC
LTE
Option 3
NR



Option 2
Standalone
NR
6GR
5GC
6GC



image5.emf
EPC

LTE

Option 3

NR

6GC

6GR

Standalone

5GC

NR

Option 2


Microsoft_Visio_Drawing4.vsdx

EPC
LTE
Option 3
NR



6GC
6GR
Standalone
5GC
NR
Option 2



image6.emf
UDM

6G PCF

SMF +

6G SMF

6G UPF

AMF 6G AMF

NG-RAN 6G-RAN

UE UE

N11 N111

N115 N15

N107

6G N4

N1 6G N1

N2 6G N2

N14

N10

N8

N8

N3 N103


Microsoft_Visio_Drawing5.vsdx
UDM
6G PCF
SMF +
6G SMF
6G UPF
AMF
6G AMF
NG-RAN
6G-RAN
UE
UE
N11
N111
N115
N15
N107
6G N4
N1
6G N1
N2
6G N2
N14
N10
N8
N8
N3
N103



image7.emf
N8

UDM / UDM+

PCF / PCF+

AMF CMF

SMF / SMF+

UPF / UPF+

5G RAN

UE UE

6G RAN

N10

N15

N11

N1

N2

N3

N2+

N3+

N1+

N7

N4

RMF

Nxx


Microsoft_Visio_Drawing6.vsdx
N8
UDM / UDM+
PCF / PCF+
AMF
CMF
SMF / SMF+
UPF / UPF+
5G RAN
UE
UE
6G RAN
N10
N15
N11
N1
N2
N3
N2+
N3+
N1+
N7
N4
RMF
Nxx



image8.emf
 

UE   

S5 - U  

S 5 - C  

S6a  

S11  

6G 1  

6G 4  

6G 7  

U 

6G 2  

S1 - U  

S1-MME 

HSS  +  UDM    

6G 11  

6 G 3  

6G 1 5  

6G 8  

UE    

6G 10    

E - UTRAN    

SGW  

6G - AMF  

MME  

6G - PCF  

6G - SMF  +   PGW - C    

6G - UPF  +   PGW - U    

6G - RAN  


oleObject1.bin


6G10











6G-UPF + PGW-U 







6G-SMF + PGW-C 







6G-PCF







6G-AMF







6G-RAN







S1-MME







UE 







S6a







MME







SGW







6G2







6G3







E-UTRAN 







UE 







6G8







6G15







6G11







HSS + UDM 







S1-U







U







6G7







6G4







6G1







S11







S5-C







S5-U












image9.emf
4G/5G/6G 

UE

N3

N3'

N2

N2'

N11

N8

N4

N8'

N14'

4G RAN

S1-MME

S11

N26

S1-U

S6a

S5-C

S5-U

N10'

N11'

6G RAN

MME

SGW

5G AMF

5G RAN

HSS+ 

UDM/

UDR

6G AMF

5G/6G SMF+

PGW-C

N7'

PCF

5G/6G UPF+

PGW-U


Microsoft_Visio_Drawing7.vsdx
4G/5G/6G UE
N3
N3'
N2
N2'
N11
N8
N4
N8'
N14'
4G RAN
S1-MME
S11
N26
S1-U
S6a
S5-C
S5-U
N10'
N11'
6G RAN
MME
SGW
5G AMF
5G RAN
HSS+ UDM/UDR
6G AMF
5G/6G SMF+
PGW-C
N7'
PCF
5G/6G UPF+
PGW-U



image10.emf
UE

5G RAN 6G RAN

5G AMF 6G AMF

5G SMF /

6G SMF

5G UPF /

6G UPF

5G UDM /

6G UDM


Microsoft_Visio_Drawing8.vsdx
UE
5G RAN
6G RAN
5G AMF
6G AMF
5G SMF /
6G SMF
5G UPF /
6G UPF
5G UDM /
6G UDM



image1.emf
5GC

NR

Option 2 Option 2 Standalone

6G CN

6GR

Standalone

NR 6GR

5GC 6G CN


