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	Reason for change:
	1. N4 association

It is unclear for one UPF whether only one N4 association per SMF Set is established or for different SMF instance different N4 association are established. It is clarified that the N4 association shall be established per SMF instance for the following reason:

· The N4 association is established per CP/UP instance pair before SET introduction . If the CP function for association setup is changed to SMF set, it is suggested to use one FQDN to represent the SMF set. So it can be regarded that this CP function includes all the the SMF instance within the Set. The UPF function is not need be aware which SMF instance within the SET. However for the Heartbeat handling it is still per SMF instance, i.e. if  heartbeat failure, the UPF need be aware the SMF instance within the SMF set or check all IP address. So two process are inconsistent. And the benefit for per SET association  seems only save the association context, but it make the heartbeat handling complexity. On the other hand, if the assoicatio is still kept as the per instance, the heartbeat and association handling are clear and consistent. 
Proposal 1: it is proposed that the N4 association is established per SMF instance and UPF.

2. N4 Session establishment

It is possible that a UPF is connected to multiple SMF Sets. To let the UPF identify which SMF Set the N4 session is linked to, it is proposed that during N4 Session establishment, the SMF include the SET information. So that the UPF can selects a target SMF based on this SMF Set ID when the SMF instance becomes unavailable.

Proposal 2: The SMF sends SMF Set ID to UPF during N4 session establishment.

3. SMF selection

During the N4 association setup the UPF can collect the relation between the SMF instance identity and SMF Set ID. The SMF instance identity (IP address or FQDN) is already provided as Node ID to UPF during N4 associatoin setup in current specification. In addition, during N4 session establishment, the SMF set ID associated with the N4 session is also received. 
Per that information, when the SMF instance serving a N4 session fails, the UPF can select another SMF instance from the SMF Set based on the SMF Set ID associated with this N4 Session and SMF instance identity received during N4 association setup.

Proposal 3: if the contacted SMF failure, the UPF selects a target SMF based on the SMF Set ID and the SMF Instance address.

	
	

	Summary of change:
	Add description about SMF Set and how UPF selects the target SMF when the old SMF is not available.

	
	

	Consequences if not approved:
	It is not clear how the UPF handles the SMF unavailability when SMF Set is supported.
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***** 1st Change *****
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. This also implies that any SMF in the SMF Set should be able to establish an N4 association with the UPF. During the N4 association setup procedure, the SMF provides its identity (IP address or FQDN) and the SMF Set ID it belongs to the UPF. During N4 Session establishment, the SMF provides the corresponding SMF Set ID, i.e. which SMF Set is related to this N4 Session, to the UPF. When the UPF detects that the contacted SMF instance is not available and a request needs to be sent to SMF, the UPF selects another SMF instance address from any of the existing N4 associations with the same SMF Set ID. Furthermore, any SMF in the SMF Set should be able to control any N4 session with the UPF for a given UE and PDU Session (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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