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Abstract: This discussion paper aims at discussing the AAnF selection method. 
1. Introduction/Discussion
SA3 LS(S3-203494) asks about how to select the same AAnF from the AUSF side, and from the NEF/AF side.
Background:

SA3 has defined the architecture and procedures of a new feature called Authentication and Key Management for Application using 3GPP Credentials (AKMA) in 3GPP TS 33.535. AKMA introduces a new network function in HPLMN called the AKMA Anchor Function (AAnF) which interacts with the AUSF and an AKMA Application Function (AF in the architecture) directly or via the NEF depending on whether the AF is internal or external to the network respectively.

In AKMA procedure, the AUSF will select an AAnF and send the AKMA context (SUPI, key KAKMA, the A-KID) to it. 

Later, in case the UE requests to use AKMA for a service, upon an application session request from the UE to the AF, the AF (if internal to the network) or NEF (if the AF is external to the network) needs to discover the same AAnF that holds the AKMA context for the UE. The UE provides for this purpose the A-KID (AKMA key identifier) to the AF. 
The problem is how to guarantee the AF can find the AAnF who stores the A-KID and the key associating the A-KID as described in the S3-203494.
Solution Analysis:

The attachment (S3-203213) introduces an AAnF Discovery method, which is almost identical to AUSF selection defined in TS 23.501 clause 6.3.4. i.e. one of the UE's Routing Indicator, AAnF Group ID the UE's SUPI belongs to or SUPI itself is considered, However, there is some issues in this solution.In the current AKMA procedure as described in 3GPP TS 33.535, the AUSF can get the SUPI of the UE during the primary authentication procedure. However, the UE will not send the SUPI or AAnF Group ID but only A-KID (which includes Routing Identifier as described in clause 6.1 of TS 33.535) to the AF/NEF.So it is not clear how the AF/NEF can get the SUPI or AAnF Group ID to perform the AAnF selection.
Observation 1: When AF/NEF selects an AAnF, AF/NEF cannot get the SUPI, i.e. if AUSF selects AAnF by AAnF Group ID the UE's SUPI or SUPI itself, it is not guaranteed that the AF will select the same AAnF.
Proposal 1: AAnF Group ID and SUPI are not suitable to be used to find the same AAnF in AKMA scenario.
Solution Proposed
SA2 has similar problem in the PCF Discovery and Selection. The AF needs to discover the same PCF for the related PDU Session which has already selected by the SMF. BSF is introduced to store the {PCF address, UE address, [DNN], [S-NSSAI]..} tuples to resolve it as described in clause 6.1.1.2 of TS 23.503. then AF will use the UE address as the unique identifier to find the correct PCF. Please note that DNN and S-NSSAI are to make sure the UE address is unique in private IP address scenario.
The only parameter left in S3-203213 is the Routing Indicator (RID), which is sent to the AF by the UE (via A-KID), so it is proposed to use Routing Indicator as the unique identifier to select the AAnF.  NRF could configure only one AAnF (set) per Routing Indicator.
Proposal 2: Routing Indicator can be used as the unique identifier to select the AAnF, and how to map the RID to the exact AAnF is left to configuration.

Proposal 3: Reply to SA3 that the RID can be used as the unique identifier to select the AAnF. Besides, AAnF Group ID and SUPI are not suitable to be used to find the same AAnF in AKMA scenario. 
2. Conclusion and proposal(s)
Proposal 1: AAnF Group ID and SUPI are not suitable to be used to find the same AAnF in AKMA scenario..
Proposal 2: Routing Indicator can be used as the unique identifier to select the AAnF, and how to map the RID to the exact AAnF is left to configuration.

Proposal 3: Reply to SA3 that the RID can be used as the unique identifier to select the AAnF. Besides, AAnF Group ID and SUPI are not suitable to be used to find the same AAnF in AKMA scenario.
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