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[bookmark: _Toc462478989]Abstract of the contribution: This contribution proposes a way forward wrt the introduction of the Set concept in Rel-16. 
1	Introduction
In current version of the TR 23.742 is still open if the Set concept only covers the NF or only NF service or both. Also the way to interpret Zones needs clarification, e.g. if NF location (locality) could be used as Zone ID. This document discusses these aspects and proposes a way forward.
2	Discussion
2.0	Introduction of the Set concept in Rel-16
The Set concept has been introduced as part of the improvements of the architectural support for highly reliable deployments. As it has been agreed that NF remains in Rel-16, high availability within the NF is an implementation and deployment choice. The Set concept can however improve support for highly reliable deployments if applied to extend the boundaries of a NF and allow re-selection of service instances across NFs sharing context data. Re-selecting may be needed if the requester NF fails to contact the original NF service instance, e.g. to solve geo-redundancy in the network.
2.1	NF instance set vs NF service instance set
[bookmark: OLE_LINK1]In TS 23.501, clause 7.2.1, the following can be read:
[bookmark: OLE_LINK5][bookmark: OLE_LINK6][bookmark: OLE_LINK7][bookmark: OLE_LINK8][bookmark: OLE_LINK2][bookmark: OLE_LINK3][bookmark: OLE_LINK9][bookmark: OLE_LINK10][bookmark: OLE_LINK11][bookmark: OLE_LINK12][bookmark: OLE_LINK13][bookmark: OLE_LINK17][bookmark: OLE_LINK18][bookmark: OLE_LINK19][bookmark: OLE_LINK20][bookmark: OLE_LINK21][bookmark: OLE_LINK22][bookmark: OLE_LINK4][bookmark: OLE_LINK14][bookmark: OLE_LINK15][bookmark: OLE_LINK16]A consumer having selected an NF service instance within a NF instance may re-select another service instance of the same NF service within that same NF instance and get the same results as if the original selected NF service instance was used. Re-selecting may be needed if the service consumer fails to contact the original NF service instance. 
Observation 1: In order to allow service re-selection the NF service (producer) instances within an NF instance need to have access to the same data. 
The figure 1 below exemplifies this. The NF A contains 2 services, service x and service y. The NF is instantiated as #a1 and each service is instantiated 4 times.
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Figure 1
In the example of figure 1, the service x and y may also have some interdependency and thus both services need to have access to the same data (internally or externally). This means that, when instantiated, all service instances of each service will need to have access to the same data. This fact is also used when a consumer NF wants to contact another producer NF (SMF or AMF) that handles a specific UE, then that NF needs to first query UDM to get NF instance ID, then query NRF for NF profile for this NF ID. The consumer NF may then select any service instance of that producer NF instance. There is also the case when a consumer NF adds a callback NF id, which means that any service instance within that consumer NF instance can be used, this is for example used by SMF, where the AMF NF instance ID is conveyed when sessions are created. When later the SMF wants to send something to the UE using Namf_Communication_N1N2MessageTransfer service, any service instance of the service may be selected. 
Observation 2: All NF services instances that are dependent within a NF instance will need to have access to the same data.
Consider the hypothetical NF service sets as in figure 2
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Figure 2
Set W consists of a set of service x. It includes service instances 3&4 of NF A #a2 and service instances 1&2 of NF A #a3. Thus, these service instances have access to the same data. But the NF boundary states that also service instances 1&2 of NF A instance #a2 has access to the same data store as service instances 3&4. Hence, set W cannot be a valid grouping.
Set V states that service of NF A #a1 and #2 have access to the same data, this means that the data for NF A #a1 and NF A #a2 need to be synched for service instances of service y. But since service y and x are dependent, also service instances of service x in NF A #a1 and NF A #a2 need to have access to the same data. Hence, set V need to cover all service instances of NF A #a1 and NF A #a2.
Observation 3: For NFs with all its services being dependent, a set need to include all NF services instances within a NF instance and thus set is on NF level.
Consider the case of the services y and x of NF A being independent. Applying the concept of sets to NF service instances, a distribution of sets as in Figure 3 would be allowed.
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Figure 3
Such a use of the set concept seems like an unnecessary complex way of deploying a network, where there are different data stores for different services within an NF, but there are data stores shared between some NF services of different NF instances. The question is if this flexibility is needed in reality. If wanted in a deployment, an instantiation of an NF may contain only the services that are dependent. Independent service instances may be in other NF instances of the NF. See example in Figure 4where NF A has been instantiated with only a single service with its instances.
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Figure 4
Observation 4: Two (or more) services that are independent may have their instances as part of different service instance sets even if they are within the same NF instance. However, this seems like an unnecessary complex deployment option, and if wanted can be solved by instantiating independent services into separate NF instances.

Proposal 1: Only NF instance Sets are introduced in Rel-16.
2.2	The use location information at service selection and re-selection
In the 23.742 conclusions is stated 
NOTE 4:	When a single Set expands across multiple locations within an operator network, the Service Zone ID can be used to refer to NF/NF Service/service instances within a Set in particular location. Service Zone ID corresponds to the "locality" information (currently defined in Rel-15).
6)	The combination of SET ID and Service Zone ID can be used to indicate that the target NF/NF Service/service instance should be selected from the SET in particular Service Zone.
In the 23.501 is stated 
NF profile of NF instance maintained in an NRF includes the following information:
-	NF instance ID.
-	NF type.
[…]
-	Location information for the NF instance.
NOTE 3:	This information is operator specific. Examples of such information can be geographical location, data center.

Locality information in NF profile is therefore about where a certain NF instance is located. This information may be used at service selection e.g. to ensure low latency. The same information may be relevant at re-selection and may be taken into consideration at re-selection of a service within a NF instance Set.
Observation 5: The Service Zone ID overlaps with the locality information which is already specified in Rel- 15.
Proposal 2: The locality information in the NF profile may also be considered at re-selection of a service instance within a NF instance Set. 

2.4	Backwards compatibility considerations
NFs discovering NF/NF services may or may not be able to use the NF instance Set ID. The system shall be able to work even if part of a deployed network has NF instances that do not support NF instance Sets. 
3	Proposal
The following are proposed:
1) Proposal 1: Only NF instance Sets are introduced in Rel-16.
2) Proposal 2: The locality information in the NF profile may also be considered at re-selection of a service instance within a NF instance Set.
If accepted, the following CRs should be approved.
· S2-1900273.
3GPP
SA WG2 TD

image1.png
NF A #al

YIY[IY] Y

#|#[|4] |#

# | #]|# | #





image2.png
SET W

[Fois—co> =+
[Fois-oo> %o
_Servwcev. #Z_
[ s-vo> =]

ﬂ.ﬁa_Servwcex =

H [sors-—ocox =mo]

Li[oocs-vox un|

[T

Z i [Tes-vex =]

1
i
i
i
i
[[Mors-oox =v]
m_Servwcex =]
_Servwcex #Z_
[Fois—oox =]

SETV

P
=+ hor>-o0> wo]
L [ves-ovs> =]
= T C o> =]
S [no>-
h o> o> wv]
s o -s-oo> ®wo]
Sors-co> wa
Sers-oco> wo
ﬂ_a_Servwcex =
H [vocs-—ocox =m)
L [voes-vox =]
L e





image3.png
NF A #a4

SET 3

NF A #a3

SET 2
SET 4

NF A #a2

SET 1

NF A #al





image4.png
NF A #ax4

NF A #ay4
S

SET 3

NF A #ax3 || NF A #ay3

SET 2
SET 4

NF A #ay2 || NF A #ax2

SET 1

NF A #ax1 || NF A #ayl





