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1. Background
Subscription Concealed Identifier (SUCI) was introduced into 5G to protect the IMSI over the radio interface. The structure of SUCI is defined in TS 23.003 as follow:
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When SUCI is used, the UE sends SUCI to the AMF during the initial registration procedure instead of SUPI. When the AMF discovers AUSF, based on current 23.501, only Home Network Identifier and Routing Indictor contained in the SUCI can be used. Routing Indicator is defined (mainly) for the case where non-null protection scheme is applied for the SUCI thus routing based on SUPI range is impossible. Within one PLMN, each AUSF/UDM can be identified by one or more Routing Indicators. The Routing Indicator for each subscriber is provisioned in UICC, which will be provided by the UE during the registration procedure.
2. Discussion
2.1
Problem analysis
But in real deployment, the information currently used for AUSF discovery may not fulfil the requirements of operators.

When the operator executes subscription data migration among UDRs due to network management requirements, the serving AUSF/UDM for the migrated subscriptions may also be changed since it is not guaranteed that the AUSF/UDM can access to the new UDR in any case. In that case the previously provisioned Routing Indicator in the UICC can not be used for the discovery to the new AUSF/UDM. 
This issue also applies to the scenario that AUSF and UDM are not collocated.

2.2
Solution analysis
Two alternative solutions can be considered to solve the problem mentioned above:
Alternative solution 1: Re-provision of Routing Indicator in the UICC
There are two means by which the Routing Indicator can be re-provisioned, one is by OTA and the other is by NAS UPU procedure. However, both means require the UE is in registered state to the network so that it can conduct the signalling procedures. Suppose some of the UEs were switched off when the operator executing subscription data migration, those UEs will not be able to receive the OTA short message or the UPU NAS message. Moreover the UEs will never receive them since they will not be able to even register to the network with the already-invalid Routing Indicator.
Alternative solution 2: To provision "always valid" Routing Information in the UICC
The problem can also be solved if we can find some information in SUCI serving like Routing Indicator ,which is always valid that it can point to the correct AUSF even after subscription data migration. 
Possible information that can be considered is specific digits of the MSISDN since the UDM/UDR deployment is usually organized by MSISDN. The rationale is no matter how the operators perform subscription data migration, the digits of the MSISDN are always able to identify the correct UDM/HSS. Otherwise routing of voice calls/short messages is impossible. Therefore one possible solution is to include specific digits of the MSISDN or digits which have one-to-one mapping with these digits of the MSISDN into the SUCI. There could be other alternative information to be used.
The digits representing the used information is probably longer than currently specified 4-digit Routing Indicator, which means some extra digits other than Routing Indicator need to be included in SUCI.
In this case, the following ways can be considered to include extra digits :
Way 1: SUCI format is extended by adding new segment holding extra digits.
Way 2: The length of Routing Indicator is extended to hold extra digits.
Way 3: The existing segment in SUCI is used to hold extra digits.
Way 1 and way 2 have impact on the UICC and interface between UICC and UE, which can not provide backward compatibility to R15. Way 3 is therefore preferred since it keeps transparency to UICC and UE. The information used for AUSF discovery is represented by the combination of Routing Indictor and the existing segment in SUCI. In that sense, the Home Network Public Key ID can serve this purpose. A given Home Network Public Key ID can be assigned for one or more particular SUPI/GPSI ranges, while that Home Network Public Key ID can still serve the purpose of identifying a certain public key. 
2. Proposal
It is proposed to discuss and confirm the analysis of this contribution, then agree on the CR in C4-204059.[image: image2.png]
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