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1   Introduction
At RAN2#85, the following parameters are identified to help estimating UE throughput in WLAN in [1][2]:

· WLAN Capacity (e.g. BSS Load)

· UE average data rate in WLAN AP;

· WLAN Identifier (e.g. SSID,BSSID,HESSID);

· BSS Average Access Delay / BSS AC Access Delay;

· WAN Metrics.

During the discussion, there are still some open questions for the parameters in [1],

· How the parameters are used and for which motivation?

· How frequent is the exchange? Should Power/on off be considered?

· Should the parameters be classified per UE? Or per AP?  What is the granularity of these parameters?

This contribution gives examples of UE throughput estimation in WLAN, and addresses the above issues and proposes a revised TP to reflect the questions. 

2    Discussion

2.1   Definition of the identified information
The WLAN identifiers, BSS load, and BSS Average Access Delay/BSS AC Access Delay, have already been defined in IEEE 802.11 [3]. And WAN metrics is defined in Hotspot 2.0 [4]. 3GPP should follow the definitions already existing in [3] and [4] when collecting these parameters from WLAN. 
2.2   Further clarification of the identified parameters
In the following, the remaining issues are discussed, based on the assumption that there’s a direct interface between WLAN and 3GPP nodes.

· WLAN identifiers (e.g. SSID, BSSID, HESSID)

Granularity: per AP 

Collecting/Exchanging Period: as suggested in [5], eNB sets up an Xw interface with a WT box in WLAN. As the WT box may manage many WLAN APs, WT box and eNB should be able to identify each WLAN AP. One way is to exchange BSSID each time together with other WLAN parameters. An alternative way is that the WT box and eNB identifying WLAN AP by a new assigned AP ID, e.g., XwAPID, which should be exchanged together with other WLAN parameters. Meanwhile, SSID and HESSID may change during 3GPP/WLAN interworking, which should be exchanged once changed.  

· BSS Load

Description: The BSS Load element defined in [4] contains three metrics: station count, channel utilization, and the available admission control. 

Granularity: The BSS Load is defined as AP-specific in [4], thus the granularity of this parameter should be per AP.

Collecting/Exchanging period: BSS Load element is included optionally in Beacon. As defined in [4], Beacon frames shall be generated for transmission by the AP every dot11BeaconPeriod TUs (time unit), where TU equals 1024us. The BSS Load information will vary along with the Beacon frame change. BSS Load reflects the load in WLAN AP, which should be exchanged in the same periodicity as intra-3GPP load information exchange. In LTE, eNBs exchange LOAD INFORMATION in several seconds via X2 interface. In general, frequent periodic exchange in short period interval is beneficial.
· BSS Average Access Delay / BSS AC(Access Category) Access Delay

Granularity: The BSS Average Access Delay is defined for both non-QoS AP and QoS AP, while BSS AC Access Delay is defined for QoS AP by distinguishing each Access Category. In specific, QoS AP is an AP supporting the QoS functionality [4], and non-QoS AP is an AP that not supports the QoS functionality. Hence BSS Average Access Delay is defined per AP, while BSS AC Access Delay is defined per Access Category per AP.
Collecting/Exchanging Period: As defined in [4], BSS Average Access Delay/BSS AC Access Delay are measured and averaged over a continuous 30s measurement window. That is, this parameter is available at any time. Considering traffic load variation of WLAN AP, frequent periodic exchange in short period interval is beneficial.
· WAN Metrics

Granularity: As stated in [4], “The WAN Metrics element provides information about the WAN link connecting an IEEE 802.11 AN and the Internet”. That is, WAN metrics is defined as AP-specific, and the granularity of this parameter should be per AP. 

Collecting/Exchanging Period: For simplicity, all the parameters should be exchanged at the same periodicity (as requested by the eNB), therefore the WAN metrics is suggested to be exchanged in short period interval.
· UE Average data rate in WLAN AP

Description: The UE average data rate in WLAN AP is not defined in IEEE specification at present, which records the associated UE’s average data rate in WLAN within measurement interval. 

Usage: The RAN may compare the UE average data rate of each AP with the throughput obtained in the serving cell to check its feasibility for offloading. That is, RAN uses the statistics of the UEs associated to WLAN, to estimate WLAN throughput of the offloading UE assuming different levels of Beacon RSSI. Then eNB is able to set appropriate threshold of Beacon RSSI according to the mapping relationship of Beacon RSSI and UE average data rate. Hence, this parameter does not require UE-associated signalling, i.e., no WLAN measurement report is needed for offloading UE.

Availability in the AP: available if certified by WFA.  

Granularity: For non-QoS AP, UE average data rate in WLAN AP is defined per DL/UL per Beacon RSSI level per AP.  For QoS AP, UE average data rate in WLAN AP is defined per DL/UL per Beacon RSSI level per AC (Access category) per AP. 
Collecting/Exchanging Period: frequent periodic exchange in short period interval is beneficial. 

Proposal 1: RAN should follow the definition in [3] and [4] when collecting WLAN identifiers, BSS load, BSS Average Access Delay/BSS AC Access Delay and WAN metrics. It is suggested that all the parameters should be exchanged at the same periodicity (as requested by the eNB), and frequent periodic exchange in short period interval is beneficial.
3   Conclusion / Proposals
We propose RAN3 to discuss the parameters mentioned in section2 and agree to the following proposals.

Proposal 1: RAN should follow the definition in [3] and [4] when collecting WLAN identifiers, BSS load, BSS Average Access Delay/BSS AC Access Delay and WAN metrics. It is suggested that all the parameters should be exchanged at the same periodicity (as requested by the eNB), and frequent periodic exchange in short period interval is beneficial.
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5   Text Proposal
/**************************Text Proposal Start***********************************/
5.1.2
Parameters exchanged from the WLAN to 3GPP nodes
	Parameter
	Description
	Usage
	Availability in the AP

	BSS Load
 (per AP)
	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. It is beneficial to execute frequent periodic exchange.

	UE Average data rate
 (for non-QoS AP, per DL/UL Beacon RSSI level per per AP

For QoS AP, per AC(Access Category) per per Beacon RSSI level DL/UL per AP)
	Average data rate (in uplink / downlink) for a UE connected to the AP, calculated by the AP (not standardized by IEEE, implementation-specific).It is further categorized into UE average data rate in non-QoS AP and UE average data rate in QoS AP.  For QoS AP, UE average data rate is calculated for each AC (Access Category).
	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. 
	May not be available in the AP according to implementation.
It is beneficial to execute frequent periodic exchange.

	WLAN identifiers (e.g. SSID, BSSID, HESSID)
 (per AP)
	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.
	BSSID/new AP ID recognized by both WLAN and eNB should be exchanged together with other WLAN parameters, while SSID and HESSID should be exchanged once changed.

	BSS Average Access Delay / BSS AC Access Delay
(for non-QoS AP, per AP
For QoS AP, per AC(Access Category) per AP)
	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.
It is beneficial to execute frequent periodic exchange.

	WAN Metrics
 (per AP)
	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.
It is beneficial to execute frequent periodic exchange.


/**************************Text Proposal End***********************************/
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