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1
Introduction

The architecture requirements, and conclusions for KI #1 and #2 (in clause 4.2 and clause 8 of TR 23.700-40, respectively) include EPC interworking aspect as below:

	4.2
Architectural Requirements

The following architectural requirements apply:

…

-
While the support of network slicing applies only to 5GS, solutions supports subscriptions that allows EPS/5GS interworking. Therefore EPS/5GS interworking needs to be considered for the enforcement of quotas for maximum number of UEs per network slice and for maximum number of PDU Sessions per network slice.
…

8.1
Conclusion for Key Issue #1

…

NOTE 2:
The detailed operation for the network slice access control with the consideration of different access types and EPC interworking will be considered during the normative phase.
…
8.2
Conclusion for Key Issue#2

…
NOTE 2:
The detailed operation for the network slice access control with the consideration of different access types and EPC interworking will be considered during the normative phase.


This discussion paper is to investigate the possible options to support EPC interworking, and propose to endorse one option. 
2
Discussion

2.1
Why the NSAC in EPC is needed
Two options can be considered:

· Option 1: The NSAC is applied when the UE is in EPC. 

· Option 2: The NSAC is not applied when the UE is in EPC, and is evaluated when the UE moves from EPC to 5GC.
In case of Option 2, there are some drawbacks: 

· When the UE having an established PDN connection moves to 5GC, the ongoing PDN connection needs to be teared down if the maximum number of UEs and/or PDU sessions for the network slice associated with the ongoing PDN connection is reached, which downgrade the user experience. 
· When the maximum number of UEs and/or PDU sessions for the network slice, the UE in 5GC is not allowed to register and/or setup a PDU session for the network slice whereas the UE in EPC can be allowed to setup a PDN connection, which is unfair to those UEs in 5GC. 

· The operator cannot prevent the UEs in EPC to consume network resources even if the maximum number of UEs and/or PDU sessions for the network slice is reached. 

Therefore, it is proposed to take Option 1. 
2.2
How to support the NSAC in EPC 
No/minimum MME impact is preferred. SMF+PGW-C

· At PDN connection setup procedure, if the selected S-NSSAI by the SMF+PGW-C is subject to NSAC, the SMF+PGW-C interacts with NSACF to check the availability of the network slice. If the NSACF returns that the network slice is available, the SMF+PGW-C continues to proceed the PDN connection setup. 

· If the slice availability request is from SMG+PGW-C, the NSACF checks the current number of UE registration and the current number of PDU sessions for the network slice. The NSACF rejects the request if either of the current number of UE registration or the current number of PDU sessions reach the maximum number. Otherwise, the NSACF increases both of the current number of UE registration and the current number of PDU sessions, and returns that the network slice is available.
The operator may want to use a unified quota for 5GC and EPC, or may want to use separate quotas for 5GC and EPC. Such operator policy can be configured with the NSACF and applied. For example, subject to the operator policy, if a separate quota is used, it can happen that a UE in 5GC is allowed to establish a PDU session (if the quota for 5GC is available) while a UE in EPC is not allowed to establish a PDN connection (if the quota for EPC is exhausted). 
3
Proposal

The authors of this paper are proposing to endorse the proposals below: 
Proposal 1: The Network Slice Admission Control feature for maximum number of UEs and for maximum number of PDU Sessions per network slice is applied when the UE is connected to EPC. 

Proposal 2: The Network Slice Admission Control for maximum number of UEs and for maximum number of PDU Sessions per network slice is performed during the PDN connectivity setup procedure when the UE is connected to EPC. 

Proposal 3: To support Network Slice Admission Control in EPC, an interface between NSACF and SMF (i.e. SMF+PGW-C) is defined. No MME impact is expected.  

