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1. INTRODUCTION:

1.1 3GPP

3GPP has defined aspects of dual mode (cellular and WLAN) UEs in several TSs, including TS 24.234 and TS 23.402. One of the key areas is network discovery and selection, which has additional complexity when WLANs are involved. Further information on use of “hints” in network discovery and selection is provided by RFC 4284.

WLAN capability in the UE enables the MS to connect to 3GPP HPLMNs and VPLMNs while associated with an AP (Access Point of the AN). There are, however, several areas where limited information prevents the most rapid connection to the AP. Specifically, the UE currently must associate with the AP before obtaining any information beyond the SSID and other information in the WLAN beacon. The step of associating with the AP takes additional time. A MS may be associated with only a single AP at a time. Thus, when the first AP does not permit a connection to the highest priority PLMN, the UE must then sequentially associate with other APs in an effort to find a higher-priority AP. 

With the WLAN capability that was standardized at that time, this was the only approach available to 3GPP.

1.2 IEEE 802.11

IEEE 802.11u, Interworking with External Networks, is being developed by TGu for incorporation into IEEE 802.11. This has several capabilities that will enable dual mode MSs to obtain information without the need for (and therefore in a shorter time) associating with WLAN APs. A summary provides an overview of the approach and capabilities [IEEE 802.11-08/0415r1]. Of particular interest to 3GPP in the network discovery area are several features, including:

a. an indication in the WLAN beacon that IEEE 802.11u is supported by the AP

b. interaction between the MS and the AP without the need for association, through the use of Public Action frames

c. capability of the AP providing to the MS a generic container with contents defined by another SDO or for a particular technology

2. USE OF INTERWORKING FEATURES

2.1 Interworking with External Networks indication

A single bit in the WLAN beacon will indicate that the AP is capable of the “Interworking with External Networks” features. This indication can be used by the MS to identify the APs that have this feature, so that the MS can check them quickly, first.

2.2 Interaction with AP without association

This permits the MS to request Interworking information from the AP, through use of a Public Action frame. In IEEE 802.11, an MS (non-AP STA) is in state 3 when it is associated with an AP. An MS that is in state 1 (not associated with an AP) is able to send a Public Action frame to APs. The result of the inquiry would be sent by the AP  to the MS using Unicast or Multicast. Further, requests can be made to multiple APs, in contrast to the single AP-at-a-time now available.

2.3 Generic Container

There are multiple IDs available for the information that would be provided by this Interworking feature. It is expected that a SDO requesting an ID for a generic container would be provided with one. 

An ID for 3GPP has been placed in the draft (D3.0).  The contents of each of the container would be defined by 3GPP. 

2.4 Application of Interworking to Network Discovery
The transmission from the AP to the MS would not be encrypted, since the MS is not associated with the AP.  Also, neither the MS nor the AP has been authenticated to the other. This suggests that the Interworking with External Networks be used to provide “hints” for network selection. 

The use of the generic container with hints will provide a faster approach than is currently available to 3GPP (using the present approach of associating with one AP at a time…). Should the MS choose to do so, it can request information from more than one AP at a time; the present approach requires association, which is with a single AP.

Battery performance will be improved. Two factors contribute to this, based on the new approach:

a. the MS will not have to associate with each AP in turn

b. the AP, when it receives the request from the MS, will send back a response indicating the comeback delay. This enables the MS to conserve energy by sleeping.

An initial “3GPP” generic container identification has been added to the latest “Interworking with External Network” draft.

A BSS (Basic Service Set) may have multiple SSIDs. Only one may be transmitted in the beacon. TGu has defined a capability where the AP can be queried and will reply with the SSIDs that are supported. This will be useful as multiple SSIDs are more frequently used. This query for SSIDs uses native GAS.

Impact of “Interworking with External Networks” on current 3GPP TSs:

· TS 24.234

The “Interworking…” will speed the gathering of SSIDs. Through querying for all supported SSIDs (mBSS), the SSIDs will be rapidly obtained.

Further, using “hints” transmitted back to the MS in a 3GPP generic container, the MS will be able to rapidly evaluate the available networks, selecting the best one.

The format of the hints in the generic container may be taken from rfc4284, which is already referenced in TS 24.234.

Conclusions

Existing I-WLAN Network selection requirements as document in TS 22.234 section 6.1 are currently by I-WLAN UE activitely soliciting information from each I-WLAN using RFC 4284 procedures.  As identified this can be time consuming.  802.11u provides an alternative procedure that can compliment this existing procedures by providing a mechanism that is a lot more quicker and more efficient on the battery performance of the device.
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