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1. Introduction

During the RAN2 email discussion [1] various solutions were proposed for access network discovery assistance information. Some solutions may depend on availability of ANDSF while others depend only on RAN assistance. This contribution provides some suggestions for categorizing the solutions based on the trade-off between network complexity and the reduction in UE power consumption.  
2. Discussion
During the network selection discussions, some companies believe that network selection and WLAN scanning/discovery should be discussed separately.  For the issue of network selection, it is often assumed that UE’s WLAN radio is turned on and the UE is constantly scanning for available WLAN APs.  In contrast, WLAN scanning/discovery optimization does not assume the UE is always scanning for potential WLAN APs.  From this perspective we believe WLAN scanning/discovery optimization should not be considered after the solution for network selection is finalized.  

Proposal 1:
WLAN scanning/discovery optimization should not be considered after the solution for network selection is finalized. 
Thus far it is understood that ANDSF can provide WLAN access network discovery information at cell resolution or precise coordinates; however, RAN2’s current assumption is that ANDSF may or may not be available to the UE. In the case ANDSF isn’t available to the UE, assistance information from the RAN may be needed in order to reduce UE power consumption to a reasonable level. Even if ANDSF information is available to the UE, further assistance from the RAN may still be helpful.  For example, 3GPP node’s intention for offloading to WLAN isn’t available with ANDSF. Regardless of whether the assistance information is received from ANDSF or the RAN or both, it is FFS whether we need to define the UE behaviour and specify any UE requirements.
In the discussions below, we categorized WLAN scanning/discovery optimization into three phases.  Phase 1 is meant to have the least complexity for the network while still providing sufficient information to reduce UE power consumption. Phase 2 provides the UE will additional information for the UE to further reduce unnecessary searching and scanning.  Phase 3 provides the most amount of assistance to the UE and power consumption may be drastically reduced, but at increased network complexity.  Phases 1 and 2 are applicable to UE in both IDLE and CONN, while phase 3 is only applicable to UE’s in CONN. 
2.1. Phase 1: Broadcast assistance
One of the main reasons for the UE to access WLAN is to allow the 3GPP node to offload traffic to WLAN for load balancing.  For example, it may be assumed that RAN would offload UE to WLAN as much as possible if the RAN is congested.  In some cases, the user or the UE may have turned off the WLAN radio or more generally operate under the “energy efficient” mode to conserve power.  If the UE doesn’t know the 3GPP node’s intention for offloading, there may be little reason for the UE to stop applying the energy efficient mode. Therefore, it would be beneficial for the 3GPP node to indicate its intention for offloading to the UE; otherwise, sufficient offloading gain may not be achieved if the UE remains in the energy efficient mode.  Similarly, for example, once the RAN’s loading returns to normal and offloading is not so important, RAN should inform the UEs of the updated 3GPP node’s intention so that the UEs may activate the energy efficient mode based on the user or UE’s preference.  Such an indication would be complementary to any of the proposed assistance mechanisms.  This indication is only meant for WLAN discovery.  It is FFS whether additional information is needed for network selection.  In particular, the issue of mass toggling is also FFS.
Proposal 2:
3GPP network should have a mechanism to inform the UE of 3GPP node’s intention for offloading to WLAN.
2.2. Phase 2: Enhanced broadcast assistance
In addition to the solution proposed in phase 1, RAN2 could further consider to allow the 3GPP node to broadcast HESSID, SSID, BSSID along with the associated channel information of the AP(s) that is available within the coverage of the 3GPP node.  The association of an AP with the 3GPP Cell ID is already available as part of ANDSF.  However, RAN2’s current assumption is that ANDSF may or may not be available.  So a solution should also work in case ANDSF is unavailable.  The WLAN identities broadcasted by the 3GPP node are also consistent with ANDSF, so from this perspective the solution will not conflict with ANDSF.  This information can further allow the UE to determine which AP to try and scan or detect. 
Proposal 3:
3GPP node should broadcast scanning assistance information such as HESSID, SSID, BSSID along with the associated channel information of the WLAN APs within coverage of the 3GPP node.
Thus far RAN2 has also discussed the need for the 3GPP node to know the location of the AP(s) within its coverage.  The UE may obtain this information from the 3GPP node or the UE may obtain this information from the ANDSF server assuming geo-location information is available.  If the locations of the APs are available to the UE, the UE has the option to utilize proximity detection to determine whether it is within the coverage of an AP and the UE could activate the energy efficient mode which may include the option for the UE to turn off its WLAN radio.  With proximity detection the UE may not need to stop applying the energy efficient mode right away. Instead, the UE could wait until it is within “proximity” to the AP before stopping the energy efficient mode.  If the 3GPP node does broadcast location information of the APs in its coverage region, RAN2 should further consider whether to limit the number of APs to limit the broadcast overhead. 
Proposal 4:
RAN2 should consider whether the 3GPP node should also broadcast WLAN APs’ location information.

If the 3GPP nodes does not have the APs’ location information, further reduction of UE power consumption may be possible using one of the following two options:

1. Rely on UE’s history of previously connected APs.  This could work in conjunction with proximity detection.

2. 3GPP node may broadcast further scanning assistance to reduce the UE’s total time for active scanning. This scanning assistance may come in the form of reduced scanning duration based on e.g., the timing of the beacon frames.
Option 1 has the advantage that no further assistance information is needed and the UE may rely on its history of previously visited APs as the basis for proximity detection.  However, if the broadcasted WLAN identities contain one or more APs that aren’t previously visited by the UE, the UE may need to stop applying the energy efficient mode just in case it comes across an AP that it hasn’t previously visited.  

Option 2 does not rely on the UE’s previously visited APs.  Reduction of UE power consumption is only based on scanning optimization.  The disadvantage of option 2 is that the UE’s energy efficient mode is mainly based on the reduction of duration for active scanning, so power is consumed even if it’s nowhere near any of the APs.      
Proposal 5:
RAN2 should consider whether further scanning assistance for reduced scanning duration should be provided by the 3GPP node.

2.3. Phase 3: Advanced assistance
In contrast to the broadcasted assistance information in phases 1 & 2, the advanced assistance mode has the potential of significantly reduced UE power consumption. With reference to Proposal 4, even if the UE knows the location of the APs, it is still the UE’s responsibility to determine whether it is within proximity to an AP. If the UE turns on its GPS simply to determine its location, excess power consumption cannot be avoided even if the UE turns off its WLAN radio. Other methods such as fingerprinting and ECID may also be used which could potentially reduce power consumption, but it is questionable whether these other methods are sufficient or supported. 
The primary motivation for phase 3 is to minimize UE power consumption beyond what is capable with solutions from phases 1 & 2.  With phase 3, multiple solutions may be applicable. In all cases, the solutions considered assume the network will determine if the UE is within close proximity to the targeted AP (i.e., an AP that isn’t heavily loaded).   One of the solutions is the case where the 3GPP node determines whether the UE is close to an AP based on location as suggested in [2].  Another solution is the UL detection mechanism where either the AP or the 3GPP node determines the UE’s proximity to an AP based on UL signals sent by the UE.  Regardless of which solution is used, once the 3GPP node knows that the UE’s close to an AP, it will send a dedicated signaling to the UE to inform or configure the UE to perform measurement of the AP.  The configuration may also be UE-specific.  Regardless of which solution is used, the only thing that needs to be specified is the dedicated signaling to inform the UE of its proximity to an AP.  The example solutions, UL detection or the location detection by the network, are just implementations and do not need to be specified.  Therefore, it is not necessary to determine which implementation to use as long as RAN2 can agree that the 3GPP node is allowed to send the dedicated signaling to the UE to assist with AP detection. With Phase 3, the UE does not need to keep the WLAN radio ON and no power is wasted for the UE to determine its own location. This does put more of the burden of the network to determine the relative location between the UE and the AP. 
Proposal 6:
3GPP node is allowed to inform the UE via dedicated signaling to assist with WLAN AP detection/scanning.
If Proposal 6 is adopted, the UE will be able to operate in the energy efficient mode until the UE receives dedicated signaling from the 3GPP node.  This means the Proposals from Phases 1 & 2 are no longer needed. However, due to network implementation, the 3GPP node may not always be able to track the UE or obtain the AP location information.  Then it may be necessary for the 3GPP node to revert back to using the mechanisms from Phases 1 & 2.  

Proposal 7:
RAN2 should further decide whether all 3 phases are needed. 
If RAN 2 decides that all 3 phases are needed, there should also be a mechanism for the 3GPP node to indicate to the UE that the network supports such feature so that the UE will know whether to apply other WLAN detection or scanning mechanisms which increases power consumption.
Proposal 8:
If all 3 phases are adopted, 3GPP node should inform the UE if network detection of UE’s proximity to the WLAN AP is supported.
3. Conclusion

This contribution describes the three phases for handling WLAN scanning/detection.  We have the following proposals.
Proposal 1:
WLAN scanning/discovery optimization should not be considered after the solution for network selection is finalized.
Proposal 2:
3GPP network should have a mechanism to inform the UE of 3GPP node’s intention for offloading to WLAN.

Proposal 3:
3GPP node should broadcast scanning assistance information such as HESSID, SSID, BSSID along with the associated channel information of the WLAN APs within coverage of the 3GPP node.

Proposal 4:
RAN2 should consider whether the 3GPP node should also broadcast WLAN APs’ location information.
Proposal 5:
RAN2 should consider whether further scanning assistance for reduced scanning duration should be provided by the 3GPP node.
Proposal 6:
3GPP node is allowed to inform the UE via dedicated signaling to assist with WLAN AP detection/scanning.

Proposal 7:
RAN2 should further decide whether all 3 phases are needed.
Proposal 8:
If all 3 phases are adopted, 3GPP node should inform the UE if network detection of UE’s proximity to the WLAN AP is supported.
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