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1 Introduction

The focus of the multi-RAT joint coordination SI was identified in 3GPP/WLAN interworking. In recent meetings several parameters were identified as candidates to be exchanged over a possible RAN-WLAN interface.
In RAN#85 [1] it was shown that some of those parameters help optimizing Rel-12 WLAN interworking operation. In this contribution we further elaborate on the relevant scenario and propose that it be included as one of the use cases of 3GPP/WLAN interworking.

2 
Discussion

Optimizing Rel-12 WLAN interworking eNB/NB broadcast

For the purpose of 3GPP-WLAN interworking based on Rel-12 UE it is beneficial to obtain at the eNB/RNC the SSIDs, or BSSID or HESSID which are being used by APs in the coverage of the eNB/NB. We recall that starting with R12 an eNB/NB can broadcast up to 16 elements of either SSID, BSSID or HESSID. Further, when operators share one eNB/NB, each operator may broadcast his own SSID/BSSID/HESSID list. The maximum amount of operator lists is six. Even if in practice an operator configures only a handful of SSIDs countrywide, the amount of broadcast information can be considerable. 
Observation 1: Reducing the amount of WLAN identifiers if for instance WLAN APs do not use certain SSIDs within the coverage of an eNB/NB has a direct positive impact WLAN interworking for Rel-12 UEs.
Moreover,

Observation 2: Exchanging SSID between WLAN and RAN allows reducing the R12 eNB/NB broadcast load.
We note that for RAN to adjust an eNB/NB’s WLAN identifier list automatically it is necessary that RAN is aware whether a certain AP is within the coverage of an eNB/NB, or more precisely which APs are visible to UEs that are within the coverage of the eNB/NB. Those coverage relations can be established with a RAN-WLAN interface in automatic and dynamic fashion without UE support, but are not topic of this contribution. Establishing the coverage relations (ANR) has been also proposed to be carried out with UE support, in RAN2.
3 
Conclusions and proposals
In this paper we explained the benefits of improving eNB/NB broadcast and we observed that:
Observation 1: Reducing the amount of WLAN identifiers in automatic and dynamic fashion if for instance WLAN APs do not use certain identifiers within the coverage of an eNB/NB has a direct positive impact on R12 WLAN interworking.

Observation 2: Exchanging WLAN identifiers between WLAN and RAN allows reducing the R12 eNB broadcast load.
We propose the following:
Proposal 1: introduce in the TR the use case of broadcast optimization described below in Section 4.
4 Text proposal
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5
Potential Deployment Scenarios and Use Cases
5.1
Use cases for 3GPP-WLAN Interworking
5.1.1
Estimation of UE throughput in WLAN
The UE may face throughput degradation after accessing the WLAN AP. Currently, there is no information in RAN to help estimate such degradation (if present). It is beneficial to investigate which information (if any) is helpful to be exchanged between 3GPP and WLAN in such a scenario.
5.1.1b
Improvement of eNB/NB broadcast performance

Reducing the amount of WLAN identifiers broadcast by eNB/NB in an automatic and dynamic fashion if, for instance WLAN APs do not use certain identifiers, within the coverage of an eNB/RNC has a direct positive impact on Rel-12 WLAN interworking. Once a direct interface is established between RAN node and WLAN such parameters can be exchanged dynamically. 
5.1.2
Parameters exchanged from the WLAN to 3GPP nodes
The following list of parameters would be considered for exchange from the WLAN to the eNB/RNC for the purpose of WLAN-3GPP RAT coordination. 
	Parameter
	Description
	Usage
	Availability in the AP
	Applicable to use cases

	BSS Load
	Provides information about current over-the-air traffic levels; it may be typically used for vendor-specific AP-selection algorithms. It has a “Channel Utilization” field, which indicates the amount of time that the AP senses the medium as busy. It is broadcasted by the AP.
	May be used to get an indication of expected data rate for the WiFi over-the-air connection, in order to make more accurate traffic steering decisions, including e.g. setting RAN thresholds for each UE.
	It is standardized in MIB in [17] and configurable in AP for over-the-air broadcasting according to implementation.
	5.1.1

	UE Average data rate
	Average data rate (in uplink / downlink) for a UE connected to the AP, calculated by the AP (not standardized by IEEE, implementation-specific).
	The RAN may compare the UE average data rate of each AP with the throughput obtained in the serving cell to determine if the AP is a candidate for offloading.  Seems to require UE-associated signaling.
	May not be available in the AP according to implementation
	5.1.1

	WLAN identifiers (e.g. SSID, BSSID, HESSID)
	As defined in [18]
	The eNB should know which WLAN APs are around them in order to perform traffic steering and HO, including filtering the list which is broadcasted to UEs.
	
	5.1.1b

	BSS Average Access Delay / BSS AC Access Delay
	As defined in [18]
	A long BSS Average Access Delay/BSS AC Access Delay indicates that an incoming UE might not achieve a high QoE in that AP.
	It is standardized in MIB in [17] and configurable in AP for over-the-air broadcasting.
	5.1.1

	WAN Metrics
	Provides information about the uplink/downlink WAN (backhaul) speed and load for the AP. Can be enquired from the AP by the UE. Vendor-specific metric defined in[17].


	The eNB will know the latest load status of the WLAN backhaul and could make more accurate traffic steering decisions, including e.g. setting RAN thresholds for each UE.
	It is standardized in MIB in [17] and configurable in AP for over-the-air broadcasting.
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