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1 Introduction
In RAN3#84 meeting and the following email discussion, the way forward on Multi-RAT Joint coordination was updated and agreed [1]. As for the use cases for 3GPP-WLAN interworking, the estimation of UE throughput in WLAN was agree to capture in the TR[2]; 
	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 the throughput that the UE would experience in the selected WLAN AP after steering from cellular to WLAN. It is beneficial to investigate, if any and which information exchange between 3GPP and WLAN is helpful in order to assist such estimation.


In this paper we discuss what information needed for the use case, according to the discussion steps agreed before. 
2 Discussion
As proposed in [3]
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[4], it’s very important to estimate the UE throughput in WLAN connection before the traffic steering. In case to efficiently use the 3GPP/WLAN Radio Interworking mechanism being specified in RAN2, the (e)NB should have the role and adjust the RAN assistance parameters provisioning to UEs based on the throughput estimation. 
Observation 1:
The (e)NB should have a role to estimate the UE throughput in WLAN to provide appropriate RAN assistance parameters to UEs. 
2.1 Possible information for throughput estimation
In RAN2#86, RAN2 discussed about a LS reply from IEEE [5] for traffic steering based on the RAN rule. In the LS IEEE suggested the other metrics to be taken into account for the throughput estimation, in addition to RNSI/RCPI; 
	the consideration of RNSI/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, see also the attached Table 1.


Note: Table 1 is copied in Appendix. 
The discussion was concluded that RAN2 don’t use the additional metrics suggested by IEEE in Rel-12 mechanism due to time limitation, although many companies recognized the metrics should be useful for accurate estimation of UE throughput in WLAN [6]. 

To avoid the same discussion in RAN3, we should use the metrics as a baseline of possible information for the estimation. 
Proposal 1:

RAN3 should agree that the baseline information which is needed for the estimation of UE throughput in WLAN is the metrics listed in Appendix. 

2.2 Reduction of the number of information to exchange 
As we can see in Appendix, the number of information is too large. Therefore, we should try to reduce the number of information to exchange between (e)NB and WLAN APs. 
In the first step, we should consider whether we will define an interface towards ANQP server (Access Network Query Protocol server) which has four information including three metrics WLAN AP doesn’t have. However, if we decide to remove them, we will also remove the WAN metrics which contains the backhaul link performances and was suggested by IEEE. 
Observation 2:
Three pieces of information, including WAN metrics, are available only in ANQP server. 
For the information available in WLAN AP, we should consider which information is really needed under the use case of throughput estimation. According to the statement in [5] and discussion in RAN2 [6], IEEE (as well as RAN2) has not define any standardized formula to estimate a single value, i.e. estimated available throughput and it seems to result in the complex metrics available so far. We think it’s a root of the problem and directly affects to the number of information to exchange. 
It can be considered that there may be three alternatives in the study; 
· Alt.1:
RAN3 considers such a standardized formula to estimate UE throughput in WLAN and defines a new metrics as a single value of e.g. estimated available throughput. This alternative may need some interaction with IEEE. 
· Alt.2:
RAN3 considers such a standardized formula for internal use of (e)NB and then selects the information to be exchanged for the formula. 

· Alt.3:
RAN3 leaves such a formula to implementation and all information likely needed is obtained from WLAN AP. 
Proposal 2:

It is proposed that RAN3 should discuss and decide which alternative is valuable for the estimation of UE throughput in WLAN use case. 
3 Conclusion
In this paper, we discuss what information needed obtained from WLAN AP, based on the input from IEEE and discussion in RAN2. RAN3 is kindly asked to discuss and agree on the following proposals; 
Observation 1:
The (e)NB should have a role to estimate the UE throughput in WLAN to provide appropriate RAN assistance parameters to UEs. 
Proposal 1:

RAN3 should agree that the baseline information which is needed for the estimation of UE throughput in WLAN is the metrics listed in Appendix. 

Observation 2:
Three pieces of  information including, WAN metrics, are available only in ANQP server.
Proposal 2:

It is proposed that RAN3 should discuss and decide which alternative is valuable for the estimation of UE throughput in WLAN use case. 
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5 Appendix

802.11 Metrics Suitable for WLAN Selection and Reselection (Table 1 in [5]).
	Metric Name
	Available in Beacon or Probe
Response
	Available in
Measu-rement
	Available via
ANQP
	Note

	RCPI
	Y 
	Y See Note 1.
	
	From STA channel scan. From Beacon Measurement by STA.  Or from Link Measurement by STA or AP

	RSNI
	Y.
	Y See Note 1.
	
	From channel scan. From Beacon Measurement by STA.  Or from Link Measurement by STA or AP.

	ANPI
	
	Y See Note 1.
	
	From Noise Histogram Measurement by STA.

	Channel Load
	
	Y
	
	From Channel Load Measurement by STA or AP.

	SSID
	Y
	
	
	From channel scan.

	BSS Load
	Y
	
	
	From channel scan. Measured at AP.

	BSS Avg Access Delay
	Y
	Y
	
	From channel scan. From STA Statistics Measurement by STA. Measured at AP for non-QOS STAs.

	BSS AC Access Delay
	Y
	Y
	
	From channel scan. From STA Statistics Measurement by STA. Measured at AP for QOS streams.. 

	BSS Available Admission Capacity
	Y
	
	
	From channel scan. When admission control is in use, this is estimated at AP.

	Noise Histogram
	
	Y
	
	From Noise Histogram Measurement at AP or STA.

	Tx/Rx Frame Count
	
	Y
	
	From STA Statistics Measurement by STA or AP.

	QOS Tx/Rx Frame Count
	
	Y
	
	From STA Statistics Measurement by STA or AP. For QOS streams.

	FCS Error Count
	
	Y
	
	From STA Statistics Measurement by STA or AP.

	Retry Count
	
	Y
	
	From STA Statistics Measurement by STA or AP.

	Retry AMSDU Count
	
	Y
	
	From STA Statistics Measurement by STA or AP.

	Supported Operating Classes
	Y
	
	
	From channel scan. From AP for BSS.

	BSS  Description
	Y
	
	
	From channel scan. From AP for BSS.  Includes parameters such as: operating channel width, number of spatial streams, LDPC, beamforming, aggregation, etc.

	Roaming Consortium
	Y
	
	Y
	From channel scan. From AP for BSS, or  through AP in ANQP Query.

	NAI Realm
	
	
	Y
	Through AP in ANQP Query.

	3GPP Cell Network
	
	
	Y
	Through AP in ANQP Query.

	Capability Lists
	
	
	Y
	Through AP in ANQP Query.

	WAN Metrics
	
	
	Y
	Through AP in ANQP Query. This is vendor specific metric used by Wi-Fi Alliance.

	STA Capabilities
	
	
	
	From STA; Includes parameters such as: operating channel width, number of spatial streams, LDPC, beamforming, aggregation, etc.
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