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Abstract of the contribution: This contribution proposes a comparison on the solution to KI#2.
1 Introduction
This contribution do some comparison on the solution to KI#2 and proposes the conclusion.

2 Discussion
2.1 Solution Analysis

The five solution addressed KI#2 can be summarized as below. 
Solution 2.1

Idle state mobility: 
· No solution

Connected State mobility: 
· The solution first establishes user plane resources via initial AMF and temporary V-SMF, after the S-NSSAI has been retrieved, the solution will have to reselect AMF (for connected state), reselect V-SMF, and re-establish user plane resources via new AMF (for connected state) and new V-SMF. Hence, many extra steps are required during the handover procedure. 

· In addition, during handover preparation, the initial AMF needs to reselect new AMF, which will involve NSSF and UDM interaction. This causes more delay to handover preparation procedure.

· This solution has impacts on AMF.

Solution 2.2

Idle state mobility: 
· The UE provides the default EBI and the associated S-NSSAI in Registration Request to the AMF, hence AMF can select the correct V-SMF accordingly. This is a straightforward solution for Idle mode mobility. It does not need extra steps. 

· No solution to without N26 case. 

· This solution has impact on UE and AMF.

Connected State mobility: 
· The UE provides S-NSSAI in a transparent handover container to MME in Attach, Tracking Area Update and PDN Connection Establishment procedures. The MME stores the transparent handover container and provides it to the Initial AMF. The initial AMF selects new AMF based on the transparent container received from MME. The AMF selection involves NSSF and UDM interaction, and causes delay to handover preparation procedure.

· This solution has impact on UE, MME and AMF.

Solution 2.3

Idle state mobility: 
· With N26 case, same as solution 2.2.
· Without N26 case, the UE include additional PDU Session ID. The AMF return the S-NSSAI associated with the indicated PDU Session ID. Based on that the UE can indicate the S-NSSAI of VPLMN in the following PDU Session establishment procedure to transfer the PDU Session from EPC to 5GC. This seems the only way to solve this issue. 

· This solution has impact on UE and AMF.
Connected State mobility: 
· It does not change the handover procedure. The only change is in registration procedure after handover, the AMF selects a target AMF based on received S-NSSAI associated with PDU sessions, and redirect the UE to the target AMF. In Rel-15, AMF redirection is already supported in registration procedure, however, the V-SMF change was not supported. This solution enhances the AMF and SMF to support both AMF and V-SMF change. In addition, the V-SMF change will be supported by ETSUN. Hence, the only enhancement to this solution is that the AMF selects a target AMF in registration procedure after handover from EPS to 5GS, and an indication was sent to target AMF that context retrieval is not needed.
· This solution has minimum impacts on AMF and PGW+SMF (can be ignored since it will be supported by ETSUN).
Solution 2.4

Idle state mobility: 
· No solution

Connected State mobility: 
· The PGW-C+SMF is enhanced to register to UDM and update it with the default EBI and the associated S-NSSAI when the PDN Connection is established in EPC. During the handover procedure the interim AMF retrieve the default EBI, and associated S-NSSAI from the UDM. In addition, the AMF selects a target AMF based on S-NSSAI retrieved from UDM.

· Similar to solution 2.1 and 2.2, this solution requires that AMF reselection and redirection during preparation phase, which involves interaction with NSSF/UDM, and adds extra delay into preparation phase.

· This solution has impact on AMF, PGW-C and UDM.

Solution 2.5

Idle state mobility:
· The AMF query NRF with PGW-C address (FQDN) and TEID-C to discover the corresponding S-NSSAI. 

· No solution to without N26 case.

· This solution has impact on PGW-C, AMF and NRF.

Connected State mobility: 
· The AMF query NRF with PGW-C address (FQDN) and TEID-C to discover the corresponding S-NSSAI. This solution requires complicated configuration (i.e. TEID range associated with network slice). Based on that information, interim reselect Target AMF and Target AMF select V-SMF correctly.  

· During the handover procedure, the interim AMF needs to reselect target AMF, which will involve NSSF and UDM interaction. This causes more delay to handover preparation procedure.

· The PGW-C need register to the NRF with mapping between TEID-C range and S-NSSAI. PGW-C allocated TEID-C from TEID range for a network slice, and NRF returns S-NSSAI based on TEID-C of a PDN connection.

· This solution has impact on PGW-C, AMF and NRF.

3 Proposal
Based on above It is proposed to add the following text into TR 23.740.

/*************************** Start of the first change ************************/

7
Evaluation

7.x 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.x-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 solution.
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: 
No solution. 

Connected:
No impact
	Idle:

No impact. 
Connected: 

No impact

	EPC impact
	Idle: 

No solution. 

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: 

No solution.

Connected:
No impact.
	Idle: 

No impact. 

Connected: 
No impact. 

	PGW-C+SMF impact
	Idle: 

No solution. 

Connected: 
No impact.
	Idle: 

No impact

Connected:

No impact


	Idle: 

No impact. 

Connected:
No impact
	Idle: 

No solution.

Connected: 
Yes

(S-NSSAI storing to UDM)
	Idle: 

No impact. 
Connected: 
Yes (allocated TEID-C based on S-NSSAI)

	V-SMF

impact
	Idle: 

No solution. 

Connected: 
No impact.
	Idle: 

No impact. 

Connected: 
No impact.
	Idle: 

No impact. 

Connected: 
Yes

(V-SMF relocation, depending on ETSUN, impact can be ignored).
	Idle: 

No solution. 

Connected: 
No impact.
	Idle: 

No solution. 

Connected: 
No impact.

	AMF impact
	Idle: 

No solution. 

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:

No solution

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 solution

Connected:
No impact
	Idle: 

No impact. 

Connected:

No impact
	Idle: 

No impact. 

Connected:

No impact
	Idle: 

No solution
Connected:

Yes

(S-NSSAI storing to UDM)
	Idle: 

No impact. 

Connected:

No impact

	NRF impact
	Idle: 

No solution. 

Connected: 
No impact.
	Idle: 

No impact

Connected: 
No impact.
	Idle: 

No impact 

Connected: 
No impact.
	Idle: 

No solution. 

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 
	no
	no
	Yes(first select default AMF, then it may be reallocated to the final dedicated AMF )
	no
	no


NOTE 1: The "Idle" in the table means the Idle state mobility. The "Connected" in the table means the Connected state mobility. 
NOTE 2: for the option no solution it means the solution defined in Rel-15 is used. 
/******************************* End of Changes ***************************/
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