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Abstract of the contribution: The contribution proposes a solution to KI#1 for enhancement of UPF selection.
Introduction/Discussion
Solution proposal por KI#1
The following problems are identified:
•	Current information elements based on basic flags to expose the UPF capabilities are not flexible enough for complex deployments where several UPFs with different capabilities (potentially from different vendors or for special purporse e.g for the Edge) coexist with:
•	UPFs with different hardware configurations (e.g CPU or NIC (Network Interface Controller) that can bring better capacity or latency characteristics).
•	UPFs that do not support fully a standardized feature but partially.
•	There are non-standard features implemented in UPF, such as e.g NAT, firewalling or advanced non standardized reporting or forwarding features, which cannot be mapped to current information elements as capabilities.
2. Text Proposal
It is proposed to introduce the following changes vs. TR 23.700-63.
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Table 6.0-1: Mapping of Solutions to Key Issues
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-    	The content of this new information element shall be configured by operator at UPF, and it represents the characteristics of this NF, which could be beyond current 3GPP standardized capabilities.
-    	The content syntax could be just a human readable string or a sequence of bits values. This is for stage 3 to define what is the best syntax.
-    	SMF can use this information to choose right UPF according to the capabilities of UPF and the needs of the PDU session. 
-    	This new information element is to be considered in the selection/re-selection of UPF (see clause 6.3.3.3 in TS 23.501 [1]).
The proposed solution can be used for addressing many scenarios. As an example, the new information element can be defined to correspond to: 
-    	Different hardware configurations (e.g CPU or NIC (Network Interface Controller) that brings better capacity or latency characteristics).
-    	Partial support of a standardized feature.
-    	Non-standard features implemented in UPF, such as e.g NAT, firewalling or advanced non standardized reporting or forwarding features that cannot be mapped to current information elements as capabilities.
And combinations of the above, simplifying management of complex deployments where several UPFs (potentially from different vendors and/or for special purpose e.g tuned for the Edge) coexist.
The new information element proposed is referred to as AdditionalSupportInfo in following clauses.

6.X.2	Procedures
The solution enhances the following procedures:
-    It extends the PFCP Association Setup (see clause 4.4.3.1 with “N4 Association Setup Procedure” and clause 4.4.3.2 “N4 Association Update Procedure” in TS 23.502 [3]) adding new capabilities for supported functionalities. This si for stage 3 to define, for example extending current IE Supported-Features IE in PFCP with one more bit and adding a new AdditionalSupportInfo IE with a new octet string that contains the information configured locally in UPF (as described in 6.X.1). 
-    It extends UPF registration in NRF (clause 4.17.1	“NF service Registration” and clause 4.17.2	“NF service update” in TS 23.502 [3]) by adding in NF profile for UPF new capabilities. This is for stage 3 to define, for example extending SupportedPfcpFeatures in UpfInfo element in Nnrf_NFManagement NFRegister Request message with one more bit and adding a new AdditionalSupportInfo IE that contains the information configured locally in UPF (as escribed in 6.X.1). 
-    It enhances UPF discovery  assisted by NRF (see discovery procedures, e.g. clause 4.17.4	 “NF/NF service discovery by NF service consumer in the same PLMN” in TS 23.502 [3]). The Consumer may include in Nnrf_NFDiscovery Request message the desired value of new  AdditionalSupportInfo parameter in the NFProfile. 
-    It enhances UPF selection by the SMF. As part fo PDU Session Management, SMF must select the UPF for the PDU Session. As indicated in clause 6.3.3.3	“Selection of an UPF for a particular PDU Session” in TS 23.501 [1], the capability of the UPF including the new AdditionalSupportInfo IE and the functionality required for the particular PDU session shall be considered so an appropriate UPF can be selected by matching the functionality and features required.
See below in figure 6.X.2-1 how this solution enhances UPF Selection during PDU Sesison Establishment (based on clause 4.4.3 in TS 23.502 [3]). 
When this procedure is triggered, UPF has already provided its capabilities to SMF over N4 or SMF gets them from NRF as described above. As shown in figure 6.X.2-1, it is in the step 8 of this procedure where SMF performs UPF selection. For such selection, the UPF new capabilities (including AdditionalSupportInfo IE) are considered by SMF in addition to the baseline ones so an appropriate UPF can be selected by matching the functionality and features required
Editor's Note: it is FFS if there is any existing IE in PFCP/NF profile that can be used
How the SMF determines information about the user plane network topology, also including this new AdditionalSupportInfo, is based on operator configuration (as indicated in NOTE1 in 6.3.3.3	Selection of an UPF for a particular PDU Session in TS 23.501 
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Figure 6.X.2-1 Example of UE-requested PDU Session Establishment for non-roaming and roaming with local breakout (TS 23.502 [3] clause 4.3.2.2)
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UPF, SMF, NRF are impacted. 
Impacts results from adding the AdditionalSupport Info information in UPF configuration and in the procedures for:
-    	PFCP Association Setup. 
-	    UPF registration in NRF. 
-	    UPF discovery  assisted by NRF.
-	    UPF selection by the SMF.
As described in 6.X.1.
* * * * End of changes * * * *
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