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1 Introduction

This document outlines open issues related to the C1-121926 LS on ANDSF procedures and PLMN selection (S2-121877) as listed below:
1. I-WLAN network discovery
2. I-WLAN PLMN selection
3. relationship between I-WLAN PLMN selection and PLMN advertised from ANDSF

2 Key Issues
2.1 I-WLAN network discovery
As specified in 3GPP TS 24.234 and 3GPP TS 23.234, network discovery can be performed in three ways: 

1)
if the "HPLMN Direct Access Indicator" allows direct access, then direct connection from the I-WLAN to HPLMN using internet where authentication has been performed using a none IEEE 802.1x authentication mechanism;

2)
via a PLMN using IEEE 802.1x authentication access; or
3)
via IEEE Std 802.11u™-2011 ANQP.
2.2 I-WLAN PLMN selection

I-WLAN PLMN selection procedure can be illustrated as shown in Fig 1, where the input are a set of data files stored in the USIM or ME and the PLMN(s) which are advertised by the WLAN network. 
Such advertisements can be performed through 802.11u based procedures or with I-WLAN MO using 802.1x based procedures. The outcome of the procedure is a PLMN which is used to access a WLAN.
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Figure 1 Illustration of I-WLAN PLMN Selection

2.2.1 Manual Network Selection

For manual network selection procedures, the WLAN UE produces a list of available PLMNs.
The list of PLMN shall be acquired by performing one of the following as specified in 3GPP TS 24.234: 
1) If the WLAN UE and WLAN supports IEEE Std 802.11u™-2011 then ANQP shall be used each WSID;
Step 1:
Together with the WLAN UE support IEEE Std 802.11u™-2011, the WLAN UE shall send an ANQP request to each WSID. 
Step 2:

If the WSID supports advertisement of PLMNS, it shall send back an ANQP response to the WLAN UE including the Supported PLMNs list for WLAN access. 
Step 3:

If the WLAN UE receives an ANQP response where the "Info ID" is not "3GPP Cellular Network information" the behaviour of the WLAN UE is outside the scope of this specification.
2)
If the WLAN UE and WLAN supports IEEE 802.1x authentication, the WLAN UE shall associate and perform EAP based network discovery with the available WSID using the Alternative NAI until every available WLAN has been associated with and EAP network discovery has been performed; or
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Figure 2 I-WLAN and VPLMN selection procedure
Step 1:

The WLAN UE selects a WLAN AN and establishes the WLAN connection with a WLAN technology specific procedure (e.g. in IEEE 802.11 it starts an association procedure). The details of the selection of the WLAN AN are specified in TS 24.234.

Step 2:

The Authentication procedure is initiated in a WLAN technology specific way and as a part of this process, the WLAN UE sends a NAI to the WLAN AN. The NAI shall be constructed as it is specified in TS 23.003.
Step 3:

If the WLAN AN is not able to route the authentication request (e.g. in the case where the WLAN AN receives an initial NAI with an unknown realm), the WLAN AN sends a response to the WLAN UE that provides information about the 3GPP networks to which the WLAN AN is able to route authentication requests. If IMS Emergency Calls are supported in a given 3GPP network, this shall be indicated to the WLAN UE via an IMS Emergency Call specific realm.
From this point the WLAN UE may continue the access authentication with the selected WLAN AN using a different NAI (Step 2) or may start access authentication with another available WLAN AN (Step 1) or may stop. The details of the WLAN UE behaviour are specified in TS 24.234. If the WLAN UE continues the access authentication with the selected WLAN AN, it shall select a VPLMN among the 3GPP networks indicated in the response received from the WLAN AN and build the new NAI as a roaming NAI indicating this VPLMN.
Step 4:

The WLAN AN routes the AAA message to the 3GPP AAA Server or 3GPP AAA Proxy based on the NAI and the access authentication is performed as it is specified in TS 24.234.
3)

If the WLAN does not support IEEE 802.1x authentication and the "HPLMN Direct Access Indicator" as specified in sub-clause 7.11 of 3GPP TS 24.234 allows direct access and if the WLAN UE chooses to perform direct access to HPLMN, then the WLAN UE shall attempt to create a direct connection to the HPLMN using tunnel management procedures as defined in clause 8 of 3GPP TS 24.234.
If displayed, PLMNs from the Supported PLMNs list shall be presented in the following order:
a) HPLMN (if the EHPLMN list is not present, or is present and empty);
b) If one or more of the EHPLMNs are available then based on the optional "I-WLAN Equivalent HPLMN Presentation Indication" as specified in sub-clause 7.12 of 3GPP TS 24.234 either the highest priority EHPLMN among those that are available is to be presented to the user or all available EHPLMNs are presented to the user in priority order;
c) If the "User Controlled PLMN Selector for I-WLAN access" data file is available, PLMNs in the "User Controlled PLMN Selector for I-WLAN access" data file in the USIM (in priority order).
d) If the "Operator Controlled PLMN Selector for I-WLAN access" data file is available, PLMNs in the "Operator Controlled PLMN Selector for I-WLAN access" data file in the USIM (in priority order).
e) If neither "User Controlled PLMN Selector for I-WLAN access" nor "Operator Controlled PLMN Selector for WLAN access" data file is available in the USIM or in case when SIM is inserted:

i) Each PLMN in the "User Controlled PLMN Selector with Access Technology" data file, if available in the USIM/SIM (in priority order);

ii) Each PLMN in the "Operator Controlled PLMN Selector with Access Technology" data file, if available in the USIM/SIM (in priority order).

f) If none of the PLMN selector lists in steps c, d and e is available and the ME supports at least one of the optional "User Controlled PLMN Selector for I-WLAN access" and "Operator Controlled PLMN Selector for I-WLAN access" lists in the ME:

i) Each PLMN in the "User Controlled PLMN Selector for I-WLAN access" data file in the ME (in priority order);

ii) Each PLMN in the "Operator Controlled PLMN Selector for I-WLAN access" data file in the ME (in priority order).

g) Any other PLMN in random order.

2.2.2 Automatic Network Selection

As specified in 3GPP TS 24.234, in case of automatic selection for WLANs that UE shall select and attempt to authenticate with an available and allowable PLMN. For WLANs that: 

1)
Together with the WLAN UE support IEEE Std 802.11u™-2011, the WLAN UE shall send an ANQP request to each WSID. If the WSID supports advertisement of PLMNS, it shall send back an ANQP response to the WLAN UE including the Supported PLMNs list for WLAN access. See Annex A. If the WLAN UE receives a ANQP response where the "Info ID" is not "3GPP Cellular Network information" the behaviour of the WLAN UE is outside the scope of this specification.

2)
Do not support IEEE 802.1x authentication, if the "HPLMN Direct Access Indicator" as specified in sub-clause 7.11 of 3GPP TS 24.234 allows direct access and if the WLAN UE chooses to perform direct access to HPLMN, then the WLAN UE shall sequentially perform association and perform tunnel management procedures as specified in the clause 8 of 3GPP TS 24.234 with each broadcast WSID that does not support IEEE 802.1x authentication.

3)
Support IEEE 802.1x authentication, the WLAN UE shall request for a list of supported PLMNs by issuing an EAP-Response/Identity message to the WLAN including as identity the alternative NAI. See sub-clause 4.2.5 of 3GPP TS 24.234.
Based on the results of Items 1) - 3) above, the WLAN UE shall choose an available and allowable PLMN in the following order:

a)
If the "I-WLAN HPLMN Priority Indication" as specified in sub-clause 7.10 of 3GPP TS 24.234 is available and set to prioritise HPLMN, then:

i)
HPLMN (if the EHPLMN list is not present, or is empty);

ii)
If the EHPLMN list is present and contains at least one entry the highest EHPLMN that is available; and

iii)
If the "I-WLAN Last Registered PLMN" data file is available in the USIM, the PLMN in the "I-WLAN Last Registered PLMN" in the USIM;



Else if the "I-WLAN Last Registered PLMN" data file is not available in the USIM and the ME supports the "I-WLAN Last Registered PLMN", the PLMN in the "I-WLAN Last Registered PLMN" in the ME;

b)
If "I-WLAN HPLMN Priority Indication" as specified in sub-clause 7.10 of 3GPP TS 24.234 is available  and is not set or is not present on the USIM:

i)
If the "I-WLAN Last Registered PLMN" data file is available in the USIM, the PLMN in the "I-WLAN last Registered PLMN" in the USIM;



else if the "I-WLAN Last Registered PLMN" data file is not available in the USIM and the ME supports the "I-WLAN Last Registered PLMN" and the last registered PLMN for I-WLAN is available and set to prefer the last registered PLMN, then the PLMN in the "I-WLAN Last Registered PLMN" in the ME;

ii)
HPLMN (if the EHPLMN list is not present, or exists but is empty); or

iii)
If the EHPLMN list is present and contains at least one entry the highest EHPLMN that is available.

c)
If the "User Controlled PLMN Selector for I-WLAN access" data file is available in the USIM, each PLMN in the "User Controlled PLMN Selector for I-WLAN access" data file in the USIM (in priority order) ;

d)
If the "Operator Controlled PLMN Selector for I-WLAN access" data file is available in the USIM, each PLMN in the "Operator Controlled PLMN Selector for I-WLAN access" data file in the USIM (in priority order);

e)
If neither "User Controlled PLMN Selector for I-WLAN access" nor "Operator Controlled PLMN Selector for I‑WLAN access" data file is available in the USIM or in case when SIM is inserted:

i)
Each PLMN in the "User Controlled PLMN Selector with Access Technology" data file, if available in the USIM/SIM (in priority order);

ii)
Each PLMN in the "Operator Controlled PLMN Selector with Access Technology" data file, if available in the USIM/SIM (in priority order).

f)
If none of the PLMN selector lists in steps b, c and d is available and the ME supports at least one of the optional "User Controlled PLMN Selector for I-WLAN access" or "Operator Controlled PLMN Selector for I-WLAN access" lists in the ME:

i)
Each PLMN in the "User Controlled PLMN Selector for I-WLAN access" data file in the ME (in priority order);

ii)
Each PLMN in the "Operator Controlled PLMN Selector for I-WLAN access" data file in the ME (in priority order).

g)
Any other PLMN in random order.

3 Summary & Proposal
Hence, if the UE has received a list of preferred SSIDs from the ANDSF, the priority in this list should be prior to the I-WLAN PLMN lists, for example, "Operator Controlled WLAN Specific Identifier list" mentioned above.
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