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Abstract of the contribution: This is an additional evaluation and a proposed conclusion for KI#2 in the TR 23.740 for Enabling interworking for slicing between EPC and 5GC.  
Introduction
There is a rapporteur prepared PCR to evaluate the KI#2 in the TR 23.740 for Enabling interworking for slicing between EPC and 5GC in S2-1811749. 

The rapporteur input proposes a set of questions (named consideration) with the aim to select solution based on the outcome of a show of hands or each of the questions.
This paper proposes further aspects to be considered while trying to reach a conclusion on what to progress into normative specifications. 

Discussions and Considerations

The Rel-15 solution for interworking has the following limitations (based on key issue description):
1.
Selection of AMFs not part of the Network Slices currently used by the PDN Connections leading to e.g. need to allocate more resources to default AMF Set(s)
2.
Selection of V-SMFs not part of the Network Slices currently used by the PDN Connections leading to e.g. need to allocate more resources to default V-SMFs

3.
Only one PDU session shall have the EBI, i.e. enabled for IW with EPS, for the same DNN 
The TR has for interworking for slicing between EPC and 5GC the following assumptions:

-
It is assumed that the interworking for slicing between EPC and 5GC uses Rel-15 solution as the basis.

-
The interworking for slicing between EPC and 5GC shall not impact Rel-15 5G UEs behaviour.

-
The system shall support slicing interworking between EPC and 5GC for roaming case when the PGW-C+SMF is Rel-15.

The above assumptions are reasonable, and a base Rel-16 solution should comply with these assumptions.
The solution 2.1 does comply with the above assumptions and could be the basis for a Rel-16 solution. However, solution 2.1 adds some delay to the HO procedure. Whether delays to HO procedure is a real issue may be hard to tell as it depends on the deployments and the reason for doing mobility to 5GS (e.g. if to 5GS is not due to coverage issues for EPS then there is no real issue to slightly delay the HO). 

Therefore, means to reduce the HO latency and means to reduce the need for using default 5GS NF resources can be added as an additional optional enhancement to the base Rel-16 solution.

If we consider solution 2.1 as the base Rel-16 solution, then any additional optional enhancement on top of solution 2.1 should then avoid or limit the HO delays and/or address the issue of reducing the need for default NF resources to be used after IW (leading to later change from default NFs to slice specific NFs). However, the additions to the base solution could consider capabilities that also impacts the UE and or EPC as it will be an additional optional enhancement.

For idle mode mobility, the solution capabilities of solution 2.2 and 2.3 impacting the UE (i.e. UE provides default EBI in registration request) allows the selected AMF to associate the S-NSSAI with the PDN Connection. 
For connected mode mobility, the solution capabilities of solution 2.2 (i.e. transparent container impacting the UE and EPC) and 2.3 () allows 

However, there seems to be no other solution capabilities that both avoids the HO delays and avoids the need for default NF resources to be used after a mobility to 5GS (e.g. 2.3 avoids delays to HO procedure but does require usage of default NF resources for both AMF and V-SMF).

To avoid HO delays and avoid NF resources to be used after mobility to 5GS then the S-NSSAI information needs to be available already in EPS and used for AMF selection.
To enable the above, we at least need to 1) impact the EPC avoiding AMF to retrieve S-NSSAI during HO and for selection of AMF and V-SMF at HO (connected mode mobility) and 2) ensure appropriate information is available while accessing 5GS for reducing default AMF resources and/or AMF gets appropriate information for V-SMF selection for reducing default V-SMF resources (idle mode mobility)

For 1) the following could be an option:

· At the time and (via the same procedure) when the combined PGW-C+SMF in PCO provides the UE with slicing information the PGW-C+SMF should also provide MME with EBI address and S-NSSAI (possibly also PDU Session ID) for the PDN Connection.

· An MME being aware of S-NSSAIs in use by the UE could enhance the possibility of directly selecting a correct AMF in the first place at handover, but that may require enhancements of AMF selection e.g. DNS procedures or MME support NRF query.

· At handover to 5GS MME should in Forward Relocation Request per PDN Connection (PDU Session) include information on EBI address and S-NSSAI (possibly also PDU Session ID) towards Initial AMF whereby the Initial AMF do not need to fetch this (as in solution 2.1) from the PGW-C+SMFs  Less latency. The rest of the handover procedure should look like in solution 2.1.

For 2) the following could be an option for reducing default V-SMF resources:
· At Idle mode mobility the MME should in Context Response per PDN Connection (PDU Session) include information on EBI address and S-NSSAI (possibly also PDU Session ID) towards requesting AMF. For the HR case a proper vSMF may then be selected (instead of a default SMF).

For 2) additional enhancements could also be considered for reducing default AMF resources.
Proposal 1: Recommend solution 2.1 as basis for normative specifications, and in addition agree EPC/EPS enhancements as additional optional enhancements in case HO latency and/or usage of default NF resources in 5GS are to be reduced/limited.

Proposal 2: For the EPC/EPS enhancements recommend a principle of PGW-C+SMF providing the slicing information to the MME at the same time as the PCO is provided to the UE and then that the MME to provide the EBI address and S-NSSAI to the AMF which allows the AMF to select appropriate V-SMF resources and avoids the need to retrieve the information during the HO.
Proposal 3: Discuss whether to standardize AMF selection logic in EPC using the slicing information available at the MME e.g. extending the DNS procedure or allow MME to use the NRF.
***** Start of Change *****

7
Evaluation
Editor's note:
This clause will provide a general evaluation of the solutions, if needed.
7.1
Evaluations Criteria for KI#1: Mutually Exclusive Access to Network Slices

The following set of evaluation criteria are used to evaluate the proposed solutions for KI#1 to support UE for mutually exclusive accessing to network slices:
1)
Comply to the definition of Mutually Exclusive Access to Network Slices as described in clause 3.1.

2)
Comply to the working assumptions and requirements as described in clause 4.

3)
Address all the objectives of the KI#1 as described in clause 5.1.

4)
Impact to the UE, the serving PLMN, the home PLMN, e.g. AMF, NSSF, UDM, SMF, PCF in term of signalling interfaces, control flows and internal logic etc. including changes to the semantics of existing services/parameters.

5)
Impact to (R)AN.

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: 

N/A.

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: 

N/A. 

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: 

N/A. 

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: 

N/A. 

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: 

N/A. 

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: 

N/A

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: 

N/A. 

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 
	no
	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.


None of the listed solutions avoids the need for default 5GS default NF resources while complying to assumptions for the key issue. The solution 2.1 complies with the assumptions and it has limited impacts, but the solution adds some delay to the HO procedure and while it avoids default V-SMF resources it does not avoid default AMF resources.


8
Conclusions

Editor's note:
This clause will capture conclusions from the study.

Editor's note:
For the Key Issue#1, Mutually exclusive access to Network Slices, the conclusions of the study and the resulting normative specifications should describe whether and how the following aspects are covered:

-
Whether the standard support the possibility for a Network Slice (S-NSSAI) to be associated to more than one group of Network Slices for which the access to the group of Network Slices are Mutually Exclusive from each other.

-
Whether it is possible to deploy an AMF Set which supports Network Slices that are mutually exclusive from each other.

8.x
Conclusions for key issue #2

Connected Mode:

· The solution 2.1 is recommended as basis for normative specifications.

NOTE:
It is assumed that ETSUN will develop mechanisms to allow re-selection of V-SMFs which can be re-used for re-selecting a V-SMF dedicated to a Network Slice.


Idle Mode:
· To support Rel-15 UE, the AMF may reselect a V-SMF based on S-NSSAI received from PGW-C+SMF. For the V-SMF reallocation, the same mechanism defined at the ETSUN can be reused. 

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