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Abstract of the contribution: This contribution proposes a solution for KI#1.
1. Proposal
It is proposed to adopt the following solution in TR.23.700-40 for KI #1.   
*** 1st change ***
6.0
Mapping Solutions to Key Issues
Table 6.0-1: Mapping of Solutions to Key Issues

	Solution#'s
	Solution Titles
	Key Issue#'s

	1
	PCF measurement based Network Slice SLA control for Maximum Number of UEs parameter
	1

	2
	Max number of UEs per Network Slice control at registration
	1

	3
	AMF/NSSF based counting of UEs in a Network Slice
	1

	4
	NWDAF enhancements for supporting of network slice quota on the maximum number of UEs
	1

	5
	NWDAF enhancements for supporting of network slice quota on the maximum number of PDU Sessions
	2

	6
	PCF-based counting of PDU Sessions in a Network Slice
	2

	7
	Support of Network Slice SLA for Maximum Number of PDU sessions parameter
	2

	8
	AMF and O&M based solution
	1, 2 & 4

	9
	Monitoring multiple quotas of number of UEs/PDU Sessions per S-NSSAI at NWDAF
	1, 2 & 4

	10
	Max number of PDU Sessions per Network Slice control via NSQ function
	2

	11
	Handling maximum number of sessions using NF status
	2

	X
	Registration via multiple access networks
	1


*** 2nd change (all new text) ***
6.X
Solution #<X>: Registration via multiple access networks 

6.X.1
Introduction

This solution addresses Key Issue #1, in particular for how to count the number of UEs when the UE registered in the same PLMN for 3GPP access and non-3GPP access, and requested the same S-NSSAI for both accesses. Thus, this solution can be co-exist with the other solutions for KI#1. 
6.X.2
High-level Description

The UE can connect to 5GC via 3GPP and/or non-3GPP access networks. When the UE has registered via 3GPP access and non-3GPP access simultaneously, and received the same allowed S-NSSAI for both accesses, there can be two methodologies of how to count the number of UEs:
· The number of UEs registering for the S-NSSAI is one:
This methodology is on a terminal count basis. 

· The number of UEs registering for the S-NSSAI is two:
This methodology is on a registration count basis. 

In the light of facts that the AMF manages UE access and mobility context for each access type and considering the amount of network resources in control plane for processing and maintaining each registration, the solution proposes to apply a registration count based methodology, namely the registration via 3GPP access and registration via non-3GPP access shall be counted individually as one UE. In this approach, it is more predictable for operators to make their deployment plan such as how much network resources shall be allocated to a network slice. 
There is a chance that the use of a S-NSSAI via one access network is allowed whereas the use of the same S-NSSAI via another access network is not allowed due to the excess of the quota. The simple way of the quota management is to determine whether the S-NSSAI is allowed or not based on the status of the stock at the time of registration regardless of the access network. However, it is not a good strategy to provide network slicing services to the UE without caring which access network is used from the user experience perspective, especially as the network slice is defined as end-to-end services including radio technology. Therefore, the solution proposes following to deal with such circumstance:    
· The UE indicates the preferred Access Type (3GPP or non-3GPP) for each S-NSSAI at registration, regardless of the access type being used for the current registration. 
· The AMF stores the preferred Access Type for each S-NSSAI indicated by the UE as UE context. If UE doesn’t indicate any preferred Access Type, the AMF uses the default value based on local policy. 
· The NF providing a slice quota management service takes the access type into account for the quota management. That is, when the same UE registered for 3GPP access and non-3GPP access and received the same allowed S-NSSAI for both accesses, it shall be counted as two. 
· When the quota is overflown, the AMF determines the access type that takes precedence over the other access type for the UE based on the preferred Access Type stored in the AMF and indicates the result to the UE, as described in 6.X.3.1 with detailed procedure. 

In addition, it is not because of a particular access type if the AMF is not able to allow the S-NSSAI due to the excess of the quota. Therefore, the solution proposes following: 
· When the requested S-NSSAI is not allowed with back-off time at registration, the UE shall apply the S-NSSAI back-off timer not only to the current access type being used for the current registration but also to the other access types in the same PLMN. 
6.X.3
Procedures

6.X.3.1
Quota management for multiple access networks 
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Figure 6.X.3.1-1: Registration procedure

1. The UE is registered via 3gpp access and received Allowed NSSAI (including e.g. eMBB S-NSSAI) for 3gpp access. 
During the registration, the UE can indicate preferred Access Type for each S-NSSAI in Registration Request message. The AMF stores the preferred Access Type for each S-NSSAI as UE context. 
2. The UE sends Registration Request message including Requested NSSAI (including e.g. eMBB S-NSSAI) via non-3GPP access. If UE wants to update the preferred Access Type for each S-NSSAI, UE can also provide the update in the Registration Request message. 
NOTE: The decision of the UE’s requested preferred Access Type is independent from the access network selection, e.g. UE can indicate 3GPP access as preferred Access Type when the UE performs registration via non-3GPP access.
3. The AN forwards the Registration Request message to the AMF. 
4. The AMF is informed of that the quota is overflown for the requested S-NSSAI (e.g. eMBB S-NSSAI), by the NF providing a slice quota management service. 
5. The AMF determines whether the access type being used for the current registration takes precedence over the other access types for the requested but overflown S-NSSAI (e.g. eMBB S-NSSAI) based on the preferred Access Type, and determine to allow the requested but overflown S-NSSAI (e.g. eMBB S-NSSAI) for the current access type if the current access type has a higher priority. 
6.  AMF sends Registration Accept message including the requested S-NSSAI (e.g. eMBB S-NSSAI) which is overflown as Allowed NSSAI. 

7. AMF sends UE Configuration Update message including the new Allowed NSSAI to revoke the S-NSSAI (e.g. eMBB S-NSSAI) which was previously allowed for this access, but now allocated to the other access network at step 5 and step 6. 
6.X.4
Impacts on existing services and interfaces

UE: 
· Indicates the preferred Access Type for each S-NSSAI in Registration Request message.

· Applies the S-NSSAI back-off timer associated to the S-NSSAI not only to the current access type but also to the other access types in the same PLMN.
AMF:

· Stores the preferred Access Type for each S-NSSAI as UE context and determines the access type that takes precedence over the other access type for the UE when the quota is overflown. 
NF in charge of counting the number of UEs:

· Takes the access type into account for the quota management. 
*** End of the changes ***
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