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	Reason for change:
	To support virtualized deployments, the network function instance can be deployed such that several network function instances are present within a NF set provide distributed, redundant, stateless and scalability together as a set of NF instances. In TS 23.501 V16.7.0, N4 association can only be established between a SMF instance or a SMF set and an UPF instance. However, in the NTN scenario and other architectures where many UPFs deployed in different locations, a SMF set may also establish N4 association with a group of UPFs to enhance the reliability of the network.   

	
	

	Summary of change:
	To support virtualized deployments, a SMF set can also connect with an UPF set. 

If only one N4 association is established between a SMF Set and an UPF Set, any SMF in the SMF Set should be able to manage the N4 association with any UPF in the UPF Set.
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	Virtualized deployments don’t support the N4 association between a SMF set and an UPF set.
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	Other comments:
	


In NTN with transparent architecture, gNB is located in NTN gateways. In satellite networks, the altitude of satellite is very high and the round trip time is huge compared with terrestrial networks. In order to make the user plane more close to the UE and reduce the delay, UPF could be located in NTN gateway which can be seen as below. After the UE establish the N4 connection between SMF and UPF, it can transmit data from NTN gateway to external networks through N6. 
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Satellites especially LEO satellites moves fast. To ensure the quality of service, there is always more than one gateway and UPF. UE can be served by a SMF set and a UPF set. The N4 association is established between one or multiple SMFs and one or multiple UPFs. Any SMF in the SMF set should be able to manage any UPF in the UPF set.
So that section 5.21.3.2  in TS 23.501 should be changed as below,
>>>Start Changes<<<

5.21.3.2
NF Set and NF Service Set

Equivalent Control Plane NFs may be grouped into NF Sets, e.g. several SMF instances are grouped into an SMF Set. NFs within a NF Set are interchangeable because they share the same context data, and may be deployed in different locations, e.g. different data centers.

In the case of SMF, multiple instances of SMFs within an SMF Set need to be connected to the same UPF:

-
If the N4 association is established between a SMF instance and an UPF, each N4 association is only managed by the related SMF instance.

-
If only one N4 association is established between a SMF Set and an UPF, any SMF in the SMF Set should be able to manage the N4 association with the UPF.

Also, a SMF set can be connected with a UPF set. 
If only one N4 association is established between a SMF Set and an UPF Set, any SMF in the SMF Set should be able to manage the N4 association with any UPF in the UPF Set.
Furthermore, for a given UE and PDU Session any SMF in the SMF Set should be able to control the N4 session with the UPF (however, at any given time, only one SMF in the SMF Set will control the UPF for a given UE's PDU Session).

A Control Plane NF is composed of one or multiple NF Services. Within a NF a NF service may have multiple instances. These multiple NF Service instances can be grouped into NF Service Set if they are interchangeable with each other because they share the same context data.

NOTE:
The actual mapping of instances to a given Set is up to deployment.

>>>End of changes<<<
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