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1	Decision/action requested
Discussion on multi-registration problem in AKMA roaming.
2	References
[1] 	TR33.737 v0.5.0
[2] 	S3-230374
3	Rationale
Last meeting, S3-230374 raised the issue of multiple registrations. In the current TR33.737, solution 1/3/6/9/14/16 may involve the problem of multiple registrations. This problem has been resolved in solution 16. The problem in solution 1/6/14 is caused by that the Naanf_AKMA_AnchorKey_Register service requires the AAnF to stores the SN ID registered by the VPLMN, and the SN ID is used to subsequently select a VPLMN NF. Solution 3/9 requires the Nudm_Get_Roaming_NFid to obtain a dual-registered VPLMN NF, and related key information needs to be sent to each VPLMN NF.
4	Detailed proposal
4.1	Multiple registrations issue
The following figure describes the multi-registration problem caused by the Naanf_AKMA_AnchorKey_Register service. 


In step 1-8 UE is to register with the VPLMN1 through 3GPP, the AAnF stores the SN ID of the VPLMN1. When the UE initiates the AKMA service in VPLMN1, the AAnF can transfer the AKMA key information to the VPLMN1 NF.
When UE is registered with the VPLMN2 through the non-3GPP at the same time (Step 9-16), the AAnF overwrites the SN ID of the VPLMN1, and stores the SN ID of the VPLMN2. In this case, no matter whether the UE initiates the AKMA service through the VPLMN1 or VPLMN2, the AAnF always transfers the AKMA key information to the VPLMN2 NF. If the VPLMN1 is configured with the LI service, the LI service cannot be implemented.
[bookmark: _GoBack]Similarly, when a UE roams from the VPLMN1 to a VPLMN3 through 3GPP, if the primary authentication is triggered (step 17-24), the AAnF overwrites the SN ID of the VPLMN2 and stores the SN ID of the VPLMN3. No matter whether the UE initiates the AKMA service through the VPLMN2 or the VPLMN3, the AAnF always transfers the AKMA key information to the VPLMN3 NF. If the LI service is set on the VPLMN2, the LI service cannot be implemented. 
Observation 1: Solution 3/9 requires the Nudm_Get_Roaming_NFid to obtain all dual-registered VPLMN NFs, and the related key information needs to be sent to each VPLMN NF.
Observation 2: Multiple registrations issue exists in the solutions of storing SN ID by using the Naanf_AKMA_AnchorKey_Register service.
[bookmark: _Toc107949223][bookmark: _Hlk102751453]5	Conclusions and proposals
We are proposing to point out or fix this issue.
Proposal 1 (S3-230906): Adds EN “Editor’s Note: How to fix multi-registration issue about storing SN name in AAnF is FFS” to the solution 1/6/14 to point out the issue .
Proposal 2 (S3-230910): Updates to the solution 3/9 to fix the issue. AF gets VPLMN NFid(s) form UDM and the related key information is sent to VPLMN NF(s).
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