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Abstract of the contribution: This paper discusses the NAI creation in case of equivalent Service Providers and proposes to use decorated NAIs in that scenario.
Introduction

CT4 sent an LS to SA2 (C4-142095/S2-143845) requesting more clarification what type of NAI should be used when a UE selects a Service Provider equivalent to the HPLMN.
Discussion

The following options could be possible when the UE generates a NAI for access authentication via the  selected service provider equivalent with the HPLMN:

1. Using the root NAI with HPLMN ID as it is specified in TS 23.303: 
UserName@ nai.epc.mnc<homeMNC>.mcc<homeMCC>.3gppnetwork.org
2. Using a root NAI with the domain of the equivalent service provider in the realm: 
UserName@EquivalentSP_domain

3. Using the decorated NAI with HPLMN ID and the domain of the equivalent service provider as it is specified in TS 23.303: 
nai.epc.mnc<homeMNC>.mcc<homeMCC>.3gppnetwork.org!UserName@ EquivalentSP_domain

Before analyzing how the different options can work we would like to clarify that 

a) The realm part of the NAI is used by the WLAN and AAA proxies to route the authentication request to the appropriate AAA server/proxy.

b) Generally the full NAI (the username and realm part together) of the non-decorated NAI can uniquely identify a user.
If option 1) is used then the WLAN routes the authentication request to the AAA server/proxy identified based on the HPLMN identifier. If there is only one service provider that can serve as an equivalent service provider of a given PLMN then this can work. However in general case where more than one service provider can serve the given PLMN, the WLAN cannot know which service provider was selected and it is not clear based on what information the WLAN can route the authentication request to the selected service provider.
If option 2) is used then the WLAN can route the authentication request to the AAA server/proxy of the selected service provider without any problem, but the difficulty is to find out which HPLMN to contact. With option 2 the AAA server/proxy in the selected service provider needs further information how to forward the request to the correct HPLMN. If the user name is the IMSI then the realm using the HPLMN identifier can be easily determined. However TS 33.402 also allows (actually encourages) the use of a pseudonyms. In that case the AAA server/proxy can only identify the correct HPLMN in some special deployments, e.g. if the service provider only serves a single HPLMN or if a special realm is introduced for providing services for a given HPLMN.
If option 3) is used then the WLAN can route the authentication request to the AAA server/proxy of the selected service provider without any problem. Then the AAA server/proxy of the selected service provide can use the decoration in the NAI to forward the authentication request to the correct HPLMN. This is standard AAA proxy behaviour.

According the specifications if a UE selects a service provider equivalent to its HPLMN without knowing that the selected provider is equivalent to its HPLMN (e.g. it is a pre-Rel-12 UE or the UE has no WLAN_NS containing the service provider as an equivalent service provider) the UE shall use decorated NAI (as described in option 3). Therefore if the specification required using non-decorated NAIs when an equivalent service provider was selected then the NAI created for access authentication for a given service provider and HPLMN would depend on the UE capability and configuration. We think that this type of NAI variation depending on the UE capability and configuration is not desired.
Conclusion
Option 3 using the decorated NAI with HPLMN ID and the domain of the equivalent service provider is already specified in TS 23.303 and this option only requires all network elements to follow the already standardized way of NAI handling. The other two options can only work in some special deployments with some limitations. 
We therefore propose that option 3 using the Decoration NAI should be used when a UE selects a WLAN service provider equivalent to the HPLMN. 
S2-144035 contains the revision of the agreed S2-143475 and S2-144034 contains a draft reply LS to CT4 and CT1 according this conclusion.
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