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1 Introduction
In this paper we discuss how WLAN identifier provisioning from RAN to the UE could be achieved for the WLAN/3GPP Radio interworking feature.
2 Discussion

During the WLAN/3GPP Radio interworking it was identified that ANDSF WLANSP is one way to indicate to the UE which WLANs the UE should consider. However, as the WLAN/3GPP Radio interworking feature should work both with and without ANDSF (and hence without WLANSP) there is a need for the RAN to indicate to the UE which WLANs should be considered.

2.1 Types of identifiers

Three types of WLAN identifiers was discussed during the study item; SSID, BSSID and HESSID:

SSID (Service Set IDentifier) is a string serving as an identifier for one or more APs. It is possible that multiple APs use the same SSID, the operator may for example use the same SSID for all their APs. The size of the SSID is up to 32 octets.

BSSID (Basic Service Set IDentifier) is the MAC address of the AP and hence the BSSID is a unique identifier for one AP in a network. The size of the BSSID is six octets

HESSID (Homogeneous Extended Service Set IDentifier) is an identifier for a set of access points in a network. The HESSID is also a globally unique identifier for a set of access points and is often selected to be the BSSID (i.e. MAC address) of one of the access points in the network. The size of the HESSID is six octets.

Which identifier is used by APs can differ, some APs may for example not have a HESSID and these APs could then be identified using a SSID or BSSID. Hence which identifier is suitable to use depends on the WLAN deployment of the operator and the RAN mechanism needs to support provisioning of any of these WLAN identifiers to suit different operators’ scenarios. We therefore propose:

Proposal 1 RAN can provision to the UE SSIDs, BSSIDs and/or HESSIDs which shall be considered in the WLAN/3GPP Radio interworking mechanism.

2.2 Broadcasting vs. dedicated signalling

As the size of the WLAN identifiers could be large, SSIDs can for example be up to 32 octets, it would not be suitable to broadcast the WLAN identifiers in a raw form in a SIB as in LTE the SIBs are limited in size to 217 or 277 bytes depending on DCI format, and in UMTS there are also SIB size limitations which may make it infeasible to broadcast the WLAN identifiers.
We therefore suggest that RAN should provision the list of WLAN identifiers to the UE with dedicated signalling which would be done in RRC CONNECTED in LTE and CELL_DCH or CELL_FACH in UMTS. The UE then remembers and applies this list also in other states.
Proposal 2 The UE receives a list of WLAN identifiers in RRC CONNECTED in LTE and in CELL_DCH and in CELL_FACH in UMTS and applies this list also in other states.
2.3 Ensuring up-to-date WLAN identifier list
A UE needs to have an up-to-date list of WLAN identifiers to ensure that it finds the WLANs in the cell. For example, if the UE moves from a city with a WLAN A to a city with a WLAN B and WLAN C it is necessary that the UE is provided with a list containing identifiers for WLAN B and WLAN C when going to the other city. Below three alternatives are shown to achieve up-to-date WLAN lists.
Alternative 1: Request WLAN list upon cell change

One possibility is that the UE requests a WLAN list every time the UE changes cell, i.e. at every handover and at every cell reselection.
WLAN lists would likely not be different between all cells so to update the WLAN list at every cell change would probably not be necessary and this alterative would therefore result in a lot of unnecessary signalling due to updating of WLAN lists. This would be a problem especially for if IDLE UEs would need to go to RRC CONNECTED (in LTE) to request an updated list which would result in unnecessary IDLE(RRC CONNECTED transitions. Due to the high signalling load we do not think this alternative would be a suitable way forward.
Alternative 2: Request WLAN list upon change of broadcasted list index
In this alternative, each cell broadcasts an index to indicate which WLAN list should be used in the coverage of that cell. The UE would, if it identifies that it does not have the list with the broadcasted index, request the correct list from the base station.
In our example with the two cities above, the cells in the first city would broadcast one index (for example index 7 where WLAN list 7 contains WLAN A) while the cells in the other city would broadcast another index (for example index 3 where WLAN list  3 contains WLAN B and WLAN C). See Figure 1 below. The UE starts in the left cell in the figure and as it initially does not have any WLAN list the UE requests a WLAN list from the network which would give WLAN list 7 to the UE. When the UE moves to the bottom cell the UE sees that this cell also uses WLAN list with index 7 and since it already has the correct list the UE can continue to use that list also here. Later when the UE enters the top cell the UE sees that in this cell the list index is 3 and hence the UE will request a new WLAN list from that base station which will give WLAN list 3 to the UE.
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Alternative 3: Request WLAN list upon TA/RA change

A third alternative is that the UE requests an updated WLAN list upon TAU/RAU. This alternative would not require any addition to the broadcast channel, but would impose a restriction on how the WLAN lists are coordinated in the network because cells within one TA cannot have different WLAN lists. This alternative would also be a mixing of the TAU/RAU mechanism which is a NAS mechanism and the provisioning of WLAN identifiers which is an AS mechanism which preferably should be avoided if possible.

Base on the above discussion we propose:

Proposal 3 Alternative 2 should be adopted.

As the UE needs to be in RRC CONNECTED mode (or CELL_DCH/CELL_FACH in UMTS) to request and receive an up-to-date WLAN list, it needs to be decided how a UE in IDLE mode (or URA_PCH/CELL_PCH in UMTS) should act when entering to a cell with a list index different from what the UE currently has. Two alternatives are:

Alternative A: The UE enter RRC CONNECTED (or CELL_PCH/CELL_FACH in UMTS) to acquire an up-to-date WLAN list.
Alternative B: The UE consider the WLANs in the WLAN lists not available anymore.

Currently there is no mechanism in 3GPP such as Alternative A where a UE moves from IDLE to CONNECTED mode (or CELL_FACH/CELL_DCH in UMTS) to acquire an updated RRC-configuration. Alternative A would also generate additional signalling due to the additional IDLE to CONNECTED transitions. Especially, for in case the WLAN list used in a cell would change which would trigger all IDLE UEs to go to connected mode to fetch the updated WLAN list. The additional complexity and increased signalling does not seem justified as the results of the two alternatives will be the same most of the times. Only in some corner cases
  the UE would disconnect and reconnect to a WLAN unnecessary with Alternative B. We therefore propose:
Proposal 4 A UE in IDLE mode (or URA_PCH/CELL_PCH in UMTS) shall consider the WLANs in the WLAN list not available if the list is not up-to-date. The UE does not go to RRC CONNECTED (or CELL_DCH/CELL_FACH in UMTS) just for the sake of requesting an updated WLAN list.

2.4 Prioritization of WLANs
Some operators may want to do prioritization between different WLANs, for example prioritize the operator’s own WLAN over a WLAN belonging to the operator’s partner. A simple approach to do prioritization between the RAN indicated WLAN is that the UE prioritizes the WLANs in the list according to the order of the list. For example, if the WLAN list contains WLAN A, WLAN C and WLAN B, in that order, then WLAN A would have priority 1, WLAN C priority 2, and WLAN B priority 3 among these WLANs.

Proposal 5 The UE shall prioritize the WLANs indicated in the WLAN identifier list according to the order of the WLANs in the list.
2.5 Handling of ANDSF indicated WLANs

In an ANDSF-scenario the UE may also have received WLAN identifiers for operator preferred WLANs in the WLANSP. These WLANs shall of course also be considered by the UE in the WLAN/3GPP Radio interworking mechanism.
Proposal 6 The UE shall, when evaluating the WLAN availability selection criterion, consider the WLANs indicated by both RAN and ANDSF.

2.5.1 Special considerations in roaming scenarios

23.402 describe how the home operator can indicate in an ANDSF policy whether a roaming UE shall prioritize WLANSP from VPLMN or WLANSP from HPLMN (will use terms V-WLANSP and H-WLANSP respectively).
For consistency, the UE must consider RAN indicated WLANs as being on the same level of priority as V-WLANSP. I.e. if the H-ANDSF policy gives priority to V-WLANSP over H-WLANSP, then the RAN indicated WLANs should also have higher priority than those indicated in H-WLANSP (as the RAN indicated WLANs will be from the visited PLMN), and if the H-ANDSF policy gives priority to H-WLANSP over V-WLANSP, then the RAN indicated WLANs should have lower priority than those indicated in H-WLANSP
Proposal 7 When roaming, the UE shall consider RAN indicated WLANs as VPLMN indicated WLANs and prioritize between the WLANs indicated by VPLMN and HPLMN based on the prioritization setting in the H-ANDSF policy.

A roaming example is shown in Figure 2 below. In this example a blue UE is roaming in the green operator’s network. The blue operator has a WLAN deployed in the green operator’s network. For this reason the blue operator may prefer that its roaming users should prioritize connections to the blue WLAN when roaming in the green network. In this scenario it would not be feasible that the WLAN availability selection criterion makes the UE stay in 3GPP. Therefore the WLAN availability selection criterion should not be applied to H-ANDSF indicated WLANs when roaming.
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Proposal 8 WLAN availability selection criterion is not applied to WLANs indicated by H-ANDSF.
3 Conclusion

In this contribution we have discussed the handling of WLAN list identifiers. It has been described how RAN can provide WLAN identifiers to the UE, which is necessary in the non-ANDSF cases. We have also proposed how WLAN identifiers from ANDSF can be handled. 
Proposal 1
RAN can provision to the UE SSIDs, BSSIDs and/or HESSIDs which shall be considered in the WLAN/3GPP Radio interworking mechanism.
Proposal 2
The UE receives a list of WLAN identifiers in RRC CONNECTED in LTE and in CELL_DCH and in CELL_FACH in UMTS and applies this list also in other states.
Proposal 3
Alternative 2 should be adopted.
Proposal 4
A UE in IDLE mode (or URA_PCH/CELL_PCH in UMTS) shall consider the WLANs in the WLAN list not available if the list is not up-to-date. The UE does not go to RRC CONNECTED (or CELL_DCH/CELL_FACH in UMTS) just for the sake of requesting an updated WLAN list.
Proposal 5
The UE shall prioritize the WLANs indicated in the WLAN identifier list according to the order of the WLANs in the list.
Proposal 6
The UE shall, when evaluating the WLAN availability selection criterion, consider the WLANs indicated by both RAN and ANDSF.
Proposal 7
When roaming, the UE shall consider RAN indicated WLANs as VPLMN indicated WLANs and prioritize between the WLANs indicated by VPLMN and HPLMN based on the prioritization setting in the H-ANDSF policy.
Proposal 8
WLAN availability selection criterion is not applied to WLANs indicated by H-ANDSF.


Figure � SEQ Figure \* ARABIC �1�: RAN broadcasted WLAN list index.





Figure � SEQ Figure \* ARABIC �2�: Roaming example.








� The UE would disconnect and later reconnect to a WLAN in the following scenario: UE is in IDLE mode, UE is connected to e.g. a WLAN A while being in Cell X, WLAN A is deployed on the border of Cell X and a Cell Y, UE does cell reselection from Cell X to Cell Y, and Cell X and Cell Y does not have the same WLAN list, but both includes WLAN A. However as the UE would if it “stops WLAN offloading” steer the traffic back to 3GPP and the UE would then get an updated WLAN list and hence could again, if thresholds dictate such, steer traffic back to WLAN A.
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