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Introduction

A number of new requirements were introduced as part of the release 8 I-WLAN specifications to align network selection more with that of the GERAN / UTRAN.  One of these was to define an RPLMN and as an option allow the operator to override this and look for HPLMN.  The requirement was accepted in CT#36 SP-070480 and can be found below.

"At switch on, when in coverage of the last accessed I-WLAN as stored in the UE, the UE shall attempt to register with the last accessed PLMN via that I-WLAN. As an option, if the UE finds that it is also in coverage of an I-WLAN that is known to support HPLMN connectivity whilst searching for the last accessed  I-WLAN , the UE may attempt to register with that I-WLAN and then attempt to register on the HPLMN. The HPLMN shall be able to control, by USIM configuration, the UE behaviour"
Discussion

Requirements
The original network selection for I-WLAN was that the UE would always attempt to obtain direct connection to the HPLMN.  If this was unsuccessful a PLMN would be chosen from 

· 1st User controlled list

· 2nd PLMN controlled list
The new release 8 requirements have modified these requirements so that a "last registered PLMN" is now required which the WLAN UE should try and register on if available.  And in alignment with the GERAN/UTRAN requirements this has an operator option that if supported by USIM and ME the operator can allow the UE to select the HPLMN.  Figure 1 provides a visual description of these requirements. 
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Figure 1 – RPLMN / HPLMN Rel 8 selection requirements

So the original behvaiour would have been starting at 1 and then 4/5 continuing from there.  So now we have added the 2 branch's, 2a and 2b.  These branches are controlled by the optional field stored on the USIM that if supported by the ME allows either the HPLMN to be chosen first (4) or RPLMN (3).

Analysis

Now these requirements have to be converted into stage 3 requirements.  So first of all we need

a) ME to support or not support the PLMN flag.

b) PLMN flag to be stored on the USIM.  Format to be defined by CT6.

We then need to address the issue of being able to obtain service on the last registered PLMN via I-WLAN.  One must remember that to obtain PLMN access the WLAN UE needs to have obtained service via an SSID.  In order to speed up aquistion time it is beneficial to also store the last registered SSID as well as the last registered PLMN on that SSID.  This storage could be either in the ME or on the USIM.  Keeping in spirit with the I-WLAN TS 24.234 it is proposed that as with other I-WLAN files the data could be stored on the USIM if the USIM supports the file, else store it in the ME.

We also need to address  " UE finds that it is also in coverage of an I-WLAN that is known to support HPLMN connectivity whilst searching for the last accessed  I-WLAN , the UE may attempt to register".   One can look at this in 2 ways: 

Solution1:
should the UE know that an I-WLAN already supports direct connectivity to the HPLMN

Solution 2
does the UE acquire this information by doing an active solicitation of the network advertisement information from the I-WLAN on the assumption that SSIDs in the "Operator Controlled WLAN Specific Identifier list" may have connectivity to the HPLMN.
Lets take the following use case to examine these 2 solutions:
UE has available to it 4 I-WLAN, none of which actually provide HPLMN connectivity, but 2 appear on the "Operator Controlled WLAN Specific Identifier list".  One is the last registered SSID that has last registered PLMN.

With the first view, the UE needs to contain a list of SSIDs that are provisioned by the operator that are known to have direct connectivity with the HPLMN.  Thus if the UE is operating in mode 2a (Figure 1) in the use case described above the UE will be aware that no I-WLANs provide direct HPLMN connectivity.  The UE will connect to the last registered SSID.

With the second view, the UE only knows that SSIDs are preferred as they have been provisioned by the operator, it is not sure that they support HPLMN connectivity.  The best case scenario is that the UE finds an SSID on the operator controlled WLAN specific Identifier list and has to perform an authentication with the SSID.  This authentication will fail.  Best case the UE can assume that the other SSID on the "Operator Controlled WLAN Specific Identifier list" does not have HPLMN connectivity else its priority would have been higher.
	
	Solution 1
	Solution 2

	Time to scan 2.4 Ghz
	14 channels x roughly 20 ms per channel = 280 ms

	Time to scan 5 Ghz
	101 ms per channel x ~20 channels = 2020 ms

	Time to authenticate to ascertain HPLMN connectivity
	0ms
	80-200ms

	Complexity
	Additional file to provision
	No file to provision


Table 1 – Solution comparison

It clearly takes longer to aquire the RPLMN using solution 2 than solution 1. It is also unclear if one could always assume that the next SSID on the "Operator Controlled WLAN Specific Identifier list" would never have HPLMN connectivity.  Given that the support of RPLMN already requires the addition of an additional file and the additional of another file is negligible it would seem that the benefit in obtaining service faster is worth the additional file.
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