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Abstract of the contribution:  This contribution propose update on solution 6.2.1 in TR 23.740 for eNS study.
Discussion
For IDLE mode mobility, the AMF is enhanced to reselect a new V-SMF2 according the S-NSSAI of the PDU session and create the association between the AMF and V-SMF2.
For Connected mode mobility, the V-SMF relocation is performed after handover therefore handover preparation phase delay is reduced.
The evaluation clause is updated accordingly.
Proposal
It is proposed to agree the following changes in TR 23.740.
***** Start of Change *****

6.2.1
Solution#2.1: Network slice instance selection in initial AMF

6.2.1.1
Introduction
This solution address the key issue#2: Enabling interworking for slicing between EPC and 5GC.

6.2.1.2
Functional description

The PGW-C+SMF knows the S-NSSAI or each PDN connection. In connected mode, Initial AMF uses the Nsmf_PDUSessionCreateSMContext service operation with the PGW-C+SMF that returns the S-NSSAI and PDU Session ID to the Initial AMF selected by the source MME. Then the Initial AMF determines the set of  network slices supported for the UE, and, if required, selects the Target AMF and forward the handover message to the target AMF . The rest are same procedure as normal EPS to 5GS handover procedure using N26 interface.
6.2.1.3
Procedures

6.2.1.3.1
Idle Mode Mobility from EPS to 5GS
For IDLE mode mobility from EPS to 5GS using N26 interface, the Target AMF uses the Nsmf_PDUSessionCreateSMContext service operation with the PGW-C+SMF to retrieve the S-NSSAI of the transferred PDU Connection. In home-routed roaming case the S-NSSAI of the PDU session returned by PGW-C+SMF is used by AMF to select a correct V-SMF. The AMF then invokes Nsmf_PDUSession_CreateSMContext service operation of the correct V-SMF to create an association between itself and the correct V-SMF. Based on the received SMF ID from AMF, the correct V-SMF invokes Nsmf_PDUSession_Create request service operation of the H-SMF and provides H-SMF the information received from the AMF. The AMF releases the resource of default V-SMF and V-UPF.
NOTE 1:
This solution uses existing solution in Release 15 to correlate the EBI and S-NSSAI of the PDU session as described in clause 4.11.1.2.2 and clause 4.11.1.3.3 in TS 23.502 [3]. The AMF sends UE EPS PDN Connection received from MME to PGW-C+SMF and the PGW-C+SMF return the EBI information and the S-NSSAI of the PDU session.

6.2.1.3.2
Connected Mode Mobility from EPS to 5GS

Editor's note:
This clause describes high-level procedures for the solution.
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Figure-6.2.1.3.2-1: EPS to 5GS handover using N26 interface
1.
Step 1 to step 6 are same as normal EPS to 5GS handover using N26 interface.

Editor's note:
Step 4 must be aligned with TS 23.502 [3] to use CreateSMContext.

7.
The SMF + PGW-C sends a Nsmf_PDUSessionCreateSMContext Response (PDU Session ID, N2 SM Information (PDU Session ID, QoS Rules, EPS Bearer Setup List, H-CN Tunnel-Info, S-NSSAI), S-NSSAI) to the initial AMF. SMF includes mapping between QoS flows and EPS bearers as part of N2 SM Information container.

8.
The Initial AMF performs network slice instance selection and the target AMF based on the S-NSSAI received in step 7.

In home-routed roaming case, if the VPLMN and HPLMN have an SLA to support non-standard S-NSSAI values in the VPLMN, the Initial AMF uses the NSSF of the VPLMN to map the S-NSSAI values to the respective S-NSSAI values to be used in the VPLMN.
9.
The Initial AMF sends Namf_Communication_CreateUEContext service operation (Target 5GAN Node ID, Source to Target Transparent Container, EPS MM Context, EPS Bearer Context(s), N2 SM Information received in step 7, S-NSSAI received in step 7) message to the target AMF. Based on the S-NSSAI the target AMF may reselect a new V-SMF2 after the UE is handover to the 5G-AN as described in step 27-29. In case of no change of V-SMF, the target AMF uses the N2 SM Information received in step 7 as described in step 13.
10-12. Void


13-26.
Step 13 to step 26 are same procedure as normal EPS to 5GS handover procedure using N26 interface in clause 4.11.1.2.2 of TS 23.502 [3]. The Forward Relocation Complete notification message is relayed by an initial AMF in case that the target AMF does not support N26 interface.
27-29.
After the UE connects to target 5G-AN the Target AMF may reselect a new V-SMF2 according to S-NSSAI of the PDU session , it sends Nsmf_PDUSessionCreateSMContext Request(UE EPS PDN Connection, N2 SM Information) to V-SMF2.
30-31.
The initial AMF initiates resource release of V-SMF1 and V-UPF1.
32-34.
The V-SMF2 updates the PGW-C+SMF.
35-36.
The UE performs Registration in Connected mode and the MME cleans the resource in EPC.

6.2.1.4
Impacts on existing entities and interfaces
No impact on EPC.
No impacts on UE.
In connected mode, the Initial AMF selects the target network slice instance and the target AMF based on the S-NSSAI received from the PGW-C+SMF. Then it sends the Namf_Communication_CreateUEContext service operation with the EPS MM Context , EPS Bearer Context(s)and the N2 SM Info received from V-SMF1 to target AMF. The initial AMF removes the resources in V-SMF1 and V-UPF1 after the UE context has been transferred to target AMF.

The target AMF sends N2 SM Info received from initial AMF to V-SMF2 if new V-SMF2 is selected after the UE is handover to the 5G-AN..

The V-SMF2 updates the N2 SM Info received from target AMF with S-NSSAI and CN tunnel information of V-UPF2 and sends the new N2 SM Info to the 5G-AN.
6.2.1.5
Evaluation

Editor's note:
This clause provides an evaluation of the solution.

This solution is based on Rel-15 solution and can provide slicing interworking between EPC and 5GC for both Rel-15 UE and Rel-16 UE. This solution has no impact on the PGW-C+SMF, therefore it can also work for roaming case when the PGW-C+SMF is Rel-15.

Additional enhancement (i.e. network slicing selection) is introduced in handover preparation phase which may add more handover latency. However the additional enhancement is within the VPLMN, i.e. no need for interaction across PLMNs. The V-SMF relocation is performed after the handover execution phase. This reduces the handover preparation phase latency.
The solution requires Rel-16 AMF and Rel-16 V-SMF.
***** Next change *****
7.2
Evaluations for KI#2: Enabling interworking for slicing between EPC and 5GC

There are 5 solutions (Solutions 2.1 – 2.5) for Key Issue #2 (Enabling interworking for slicing between EPC and 5GC).

Table 7.2-1: Key impacts of the solutions
	
	Solution 2.1 
	Solution 2.2 
	Solution 2.3 
	Solution 2.4
	Solution 2.5

	UE impact
	Idle: 

No impact.
Connected: 

No impact. 
	Idle: 

Yes (default EBI in registration request)
Connected: 
Yes

(send S-NSSAI to MME as container)
	Idle: 

Yes (default EBI in registration request)
Connected: 
No impact
	Idle: 
N/A. 

Connected:
No impact
	Idle:

No impact. 

Connected: 

No impact

	EPC impact
	Idle: 

No impact.
Connected:
No impact.
	Idle: 

No impact. 

Connected:
Yes

(UE send S-NSSAI to MME, and from MME to AMF)
	Idle: 

No impact. 

Connected:

No impact
	Idle: 

N/A.

Connected:
No impact.
	Idle: 

No impact. 

Connected: 
No impact. 

	PGW-C+SMF impact
	Idle: 

No impact. 

Connected: 
No impact.
	Idle: 

No impact

Connected:

No impact


	Idle: 

No impact. 

Connected:
No impact
	Idle: 

N/A.

Connected: 
Yes

(S-NSSAI storing to UDM)
	Idle: 

No impact. 

Connected: 
Yes (allocated TEID-C based on S-NSSAI)

	V-SMF

impact
	Idle: 

No impact.
Connected: 
No impact.
	Idle: 

No impact. 

Connected: 
No impact.
	Idle: 

No impact. 

Connected: 
Yes

(V-SMF relocation, depending on ETSUN conclusion).
	Idle: 

N/A. 

Connected: 
No impact.
	Idle: 

No impact. 

Connected: 
No impact.

	AMF impact
	Idle: 

Yes(retrieve S-NSSAI from PGW-C ,V-SMF reselection) 

Connected: 
Yes (retrieve S-NSSAI from PGW-C, AMF selection  and redirection during preparation phase)
	Idle: 

Yes (receive default EBI from UE)
Connected: 

Yes (AMF selection  and redirection during preparation phase, also impact N26)
	Idle: 

Yes (receive default EBI from UE)
Connected:
Yes (reselect and redirect AMF during registration procedure after handover)
	Idle:

N/A

Connected:
Yes (retrieve S-NSSAI from UDM, AMF selection  and redirection during preparation phase)
	Idle: 

No impact. 

Connected:
Yes (retrieve S-NSSAI from NRF, and AMF selection/redirection during preparation phase)

	UDM impact
	Idle: 

No impact.
Connected:
No impact
	Idle: 

No impact. 

Connected:

No impact
	Idle: 

No impact. 

Connected:

No impact
	Idle: 

N/A
Connected:

Yes

(S-NSSAI storing to UDM)
	Idle: 

No impact. 

Connected:

No impact

	NRF impact
	Idle: 

No impact. 

Connected: 
No impact.
	Idle: 

No impact

Connected: 
No impact.
	Idle: 

No impact 

Connected: 
No impact.
	Idle: 

N/A. 

Connected: 
No impact.
	Idle: 

Yes, (the PGW-C+SMF TEID or UPF plane information need be stored) 

Connected: 
(the PGW-C+SMF TEID or UPF plane information need be stored

	Extra delay in handover preparation
	Yes

(S-NSSAI query from SMF, AMF reselection/redirection)
	Yes (AMF reselection and redirection)
	No impact

(since, UE is moved to final AMF after the handover)
	Yes

(UDM query, AMF reselection/redirection)
	Yes (AMF reselection and redirection)

	Relocation after handover 
	Yes, the V-SMF is relocated after handover
	no
	Yes(first select default AMF, then it may be reallocated to the final dedicated AMF )
	no
	No

	NOTE:
The "Idle" in the table means the Idle state mobility. The "Connected" in the table means the Connected state mobility.


***** End of Changes *****
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