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1. Introduction

At RAN3#85 meeting, it was agreed to consider exchanging WLAN AP/AC parameters between WLAN and RAN nodes. The following list of parameters was agreed [1]:

· Capacity e.g. BSS Load
· UE average data rate in WLAN APs

· Identifier WLAN AP e.g SSID

· BSS Average Access Delay/ BSS AC Access Delay

· WAN metrics 
This contribution will discuss some clarification on their role and usage in WLAN network when exchanging them between WLAN and RAN nodes. The contribution also considers additional WLAN signal metrics to be exchanged to estimate the available throughput and QoS that the UE would be experiencing in WLAN network.
2. Discussion 

2.1 Discussion on agreed parameters

· WLAN Identifiers
The WLAN identifiers, such as: SSID, BSSID, ESSID, …, describe section of a WLAN. WLAN Identifiers can uniquely provide information on WLAN network around eNB/RNC. 

The SSID differentiates one WLAN from another, so all access points and all devices attempting to connect to a specific WLAN must use the same SSID to enable effective roaming. As part of the association process, a wireless network interface card must have the same SSID as the access point or it will not be permitted to join the BSS
Each BSS is uniquely identified by a BSSID. The BSSID is the MAC address of the wireless access point generated by combining the 24 bit Organization Unique Identifier (the manufacturer's identity) and the manufacturer's assigned 24-bit identifier for the radio chipset in the WAP. In an extended basic service set (ESS) each BSS still has its BSSID, however, the entire ESS may use only one SSID to facilitate UE roaming. 
Using these identifiers the RAN nodes are aware which WLAN APs are active or not (i.e. on/off) in their vicinity. Without these identifiers, RAN nodes can not make any UE offloading to WLAN decision. Therefore this information should be constantly (event triggered or periodically) exchange between WLAN and RAN nodes.
Observation1: Without constant (event triggered or periodically) WLAN Identifiers information exchange between WLAN and RAN nodes, it may be difficult to perform UE steering to WLAN
Observation2: the SSID and BSSID are one-to-one proprietary to BSS, there available at AP which may be considered as exchange point.
· BSS (Basic service set) Load
BSS Load is calculated at the AP and it includes the following information: 

· Station Count (STA): the number of stations currently associated with the AP. STAs associated with the BSS is real time indicators to predict how possible a STA can be accepted via a BSS and potential data rate after connection.
· Channel Utilization: the percentage of time that the AP senses the medium is busy. The Channel Utilization is calculated based on the channel  busy  time which is defined  to  be  the  number  of  microseconds  during  which  the carrier sense  mechanism has indicated a channel busy indication.
· Available Admission Capacity (AAC): the remaining amount of medium time available via explicit admission control.  The AAC indicates the remaining amount of medium time available via explicit admission control, in units of 32 μs/s. It is helpful for roaming STAs to select an AP that is likely to accept future admission control requests.
Based on the BSS Load information a RAN node will have idea on the actual load, channel utilization and AAC of the considered AP and can estimate the throughput the UE may experienced in WLAN.
· WLAN Metrics.

The WAN Metrics provides information about the WLAN link connecting an IEEE 802.11 access network and the Internet. It contains transmission characteristics such as: 
· WLAN info:  contains information whether the link provides symmetric link UP/DL speed or not. And also information if an AP is working at full capacity or not.

· Link downlink/ uplink speed
· Downlink/ uplink load and 
· Load Measurement Duration: the duration over which the downlink Load and uplink Load have been measured, in tenths of a second. 
With these WLAN metrics information, it also possible for a RAN node to know whether an AP is functioning at full capacity or not. They are useful to the RAN node to assess if AP can satisfy UE service UP/DL speed requirement before offloading it to the AP. Combined with the BSS load, the RAN node can more accurately assess if the current AP capacity and the expected UE throughput.
Observation3: the BSS Load is calculating at AP, the WLAN Metrics are characteristics of AP, all these information are available at AP which may be considered as their exchange point.
Proposal1: RAN3 is kindly asked to exchange BSS Load and WLAN metrics between WLAN and RAN nodes for guaranteeing UE throughput when moving from RAN to WLAN node.

· BSS Average Access Delay/BSS AC Access Delay;

· BSS Average Access Delay: average medium access delay for any transmitted frame measured from the time the frame is ready for until the actual frame transmission start time. The BSS Average Access Delay is a real time reflection of the QoS level a BSS could provide. The BSS Average Access Delay is a scalar indication of the relative level of loading at an AP. A low value indicates more available capacity than a higher value. The AP measures and averages the medium access delay for all transmit frames using the distributed coordination function or enhanced distributed channel access function over a continuous 30s measurement window.
· BSS AC Access Delay: in QAPs (QoS enabled APs), average medium access delay for each of the indicated AC. The AC Access Delay is a scalar indication of the average access delay at a QoS AP for services for each of the indicated AC. The QoS AP measures and averages the medium access delay for all transmit frames of the indicated AC using enhanced distributed channel access mechanism over a continuous 30 s measurement window.
Observation4: BSS Average Access Delay/BSS AC Access Delay are real time reflection of the QoS (for QoS AP) level a BSS could provide. They are scalar indication of the relative level of loading at an AP/AC. They are measured, averaged, and are available at AP which may be considered as their exchange point.
Proposal2: RAN3 is kindly asked to exchange BSS Average Access Delay/BSS AC Access Delay from WLAN to RAN nodes for better guaranteeing UE service QoS when steering the UE from RAN to WLAN nodes.
2.2 Additional parameters for UE throughput and QoS estimation

In liaison response to 3GPP WG 2[2], IEEE responds to RAN2 question’s “Does IEEE 802.11 WG consider any other WLAN signal metric more suitable for the above described mechanism?” as follow:
“Understanding that the objective of the mechanism is to select the network that provides the best match to the QoS and/or throughput requirements of the system, the consideration of RSNI/RCPI is not sufficient on its own to efficiently estimate the available throughput and QoS that will be experienced in the IEEE 802.11 WLAN. Other metrics should be taken into account, especially channel bandwidth, operating band, number of spatial streams, BSS load, and WAN metrics….”
From IEEE response it is noticeable that not only BSS Load and WLAN metrics are necessary for estimating the throughput and QoS that the UE will be experiencing in WLAN, further channel bandwidth is also necessary for the estimation of the connection speed the UE may experience when steered to WLAN.
· Channel bandwidth/width: the channel bandwidth has significant impact on the WLAN capacity, e.g, if an 802.11n transmitter is operating in a 20 MHz channel and can establish a 72.2 Mbps connection then a 40 MHz channel would provide for 150 Mbps connection. When the channel width is doubled, the capacity of the resultant double-wide 802.11n double (plus about 4%).
The information related to WLAN channel width is available at the WLAN AP level.

Proposal3: RAN3 is kindly asked to exchange the channel width from WLAN to RAN nodes for better estimation of the connection speed the UE may experience at WLAN nodes.
3. Summary and conclusion
This contribution discussed the role and usage of WLAN that should be exchanged between WLAN and RAN nodes for better UE steering from WLAN to RAN nodes with the following observations and proposals:
Observation1: Without constant (event triggered or periodically) WLAN Identifiers information exchange between WLAN and RAN nodes, it may be difficult to perform UE steering to WLAN
Observation2: the SSID and BSSID are one-to-one proprietary to BSS, there available at AP which may be considered as exchange point.
Observation3: the BSS Load is calculating at AP, the WLAN Metrics are characteristics of AP, all these information are available at AP which may be considered as their exchange point..
Proposal1: RAN3 is kindly asked to exchange BSS Load and WLAN metrics between WLAN and RAN nodes for guaranteeing UE throughput when moving from RAN to WLAN node.

Observation4: BSS Average Access Delay/BSS AC Access Delay are real time reflection of the QoS (for QoS AP) level a BSS could provide. They are scalar indication of the relative level of loading at an AP/AC. They are measured, averaged, and are available at AP which may be considered as their exchange point.
Proposal2: RAN3 is kindly asked to exchange BSS Average Access Delay/BSS AC Access Delay from WLAN to RAN nodes for better guaranteeing UE service QoS when steering the UE from RAN to WLAN nodes.
Proposal3: RAN3 is kindly asked to exchange the channel width from WLAN to RAN nodes for better estimation of the connection speed the UE may experience at WLAN nodes.
This paper also proposes to update the TR 37.870 with the following TP”
	*** Fist change ***


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 as follow:

· For better estimation of the throughput and connection speed the UE may experience in WLAN, the BSS Load, WLAN metrics, and channel bandwidth should be exchanged
· For better estimation of the service QoS the UE may experience in WLAN, the BSS Average Access Delay/BSS AC Access Delay should be exchanged
	Parameter
	Description
	Usage
	Availability in the AP

	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.

	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

	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.
	

	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.

	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.

	Channel bandwidth/width
	Provides information about the width of the channel on which an AP in operating
	The eNB/RNC should know the channel bandwidth in order to estimate the connection speed of the UE at the AP, e.g, 20 MHz, 40 MHz, 160 MHz, etc
	Configurable  and available at the AP


	*** Remaining text not changed ***


References
[1] R3-142023, Parameters Exchanged from the WLAN to the eNB, Ericsson
[2] R2-143002, “Follow up liaison response to 3GPP R2-141855”, IEEE






PAGE  
3/5

