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Discussion 
1 Introduction 
TR 37.870 [1] still mentions that an 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. Considering this open issue, a few contributions [2],[3] and [4] argued in terms of there is any need to exchange any extra parameter between WLAN and E-UTRAN. 

The objective of this contribution is to mention that by considering the working mechanism of WLAN Medium Access Control (MAC) the UE throughput can be determined to a greater accuracy basd on the simple mechanism presented. 

2 Discussion

The Distributed Coordination Function based WLAN MAC is a contention-based mechanism meaning that wireless medium is not regulated by a centralised scheduler; instead, stations are allowed to compete for an access to the medium. Hence, this is very suited to best effort traffic although WLAN can have the capability to support much higher data rate economically than that a cellular counterpart can achieve. Because of this contention-based access, throughput to a given UE cannot be deterministic as this depends heavily on the congestion/contention in the local neighbourhood – although this again also depends namely on wireless channel conditions, interference, and noise.
Estimating UE throughput in WLAN hence heavily depends on the working mechanism of WLAN MAC. This is described in the next section.
2.1 Throughput Estimation in WLAN:


In order to estimate UE throughput the unicast packet transmission sequence as shown in Fig. 1 needs to be taken in to consideration because of the working mechanism of DCF-based MAC. DCF-based MAC often employs a 4-way handshake for a data transmission in order to minimise impacts by hidden-node and exposed-terminal problems. More over each UE has to wait for DIFS (DCF Inter-Frame Spacing) and backoff period after sensing a medium being idle before attempts a Request to Send  (RTS) transmission. With this background, estimating average per UE throughput needs the following information to be known by the calculating node:

· Frame-size (fs) of a data

· Time instances t1 and t5.

 With this information, any node can calculate the Average throughput per UE by using the following simple equation:
          Per UE throughput = fs/(t5-t1) = fs/(t               ------     Eq (1)                            

This link-layer measurement in fact captures the effect of contention of the medium. If contention is high, (t would increase and the throughput would decrease. This mechanism also captures the effect of fading, interference and hidden-node problems – this is because if RTS or Clear-to-Send (CTS) frames get lost, they need to be re-transmitted – thus increasing (t with a result of lower throughput. 
Observation 1: by understanding the working mechanism, UE throughput can be easily estimated without need for any other extra information.

Given t1 can only be known to a Source, both a UE and an Access Point (AP) can be a good candidate to estimate and pass this on to 3GPP RAN.
Observation 2: UE throughput can be estimated by a UE or an AP.

Proposal 1: RAN3 is kindly requested to consider this throughput estimation to the question of what extra parameters are needed for this purpose.
3 Conclusion and proposals

This contribution discusses a solution to one of the open issues pertaining to how to estimate UE throughput. After considering the working mechanism of IEEE 802.11-based MAC, this contribution takes the stance that UE throughput can easily be estimated without having to exchange any extra parameter for this purpose. Based on this, this paper makes the following Observations and a proposal:

Observation 1: by understanding the working mechanism, UE throughput can be easily estimated without need for any other extra information.
Observation 2: UE throughput can be estimated by a UE or an AP.
Proposal 1: RAN3 is kindly requested to consider this throughput estimation to the question of what extra parameters are needed for this purpose.
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5 Text proposal

	*** Fist change ***


5.1.1 Estimation of UE throughput in WLANThe 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.

Based on existing information, either UE or Access Point (AP) can estimate current UE throughput using the following method:

5.1.1.1 Throughput Estimation in WLAN:


In order to estimate UE throughput the unicast packet transmission sequence as shown in Fig. 1 needs to be taken in to consideration because of the working mechanism of DCF-based MAC. DCF-based MAC often employs a 4-way handshake for a data transmission in order to minimise impacts by hidden-node and exposed-terminal problems. More over each UE has to wait for DIFS (DCF Inter-Frame Spacing) and backoff period after sensing a medium being idle before attempts a Request to Send  (RTS) transmission. With this background, estimating average per UE throughput needs the following information to be known by the calculating node:

· Frame-size (fs) of a data

· Time instances t1 and t5.

 With this information, any node can calculate the Average throughput per UE by using the following simple equation:

          Per UE throughput = fs/(t5-t1) = fs/(t               ------     Eq (1)                            

This link-layer measurement in fact captures the effect of contention of the medium. If contention is high, (t would increase and the throughput would decrease. This mechanism also captures the effect of fading, interference and hidden-node problems – this is because if RTS or Clear-to-Send (CTS) frames get lost, they need to be re-transmitted – thus increasing (t with a result of lower throughput. 
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Fig. 1: IEEE 802.11 DCF-based Unicast Packet Transmission Sequence
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Fig. 1: IEEE 802.11 DCF-based Unicast Packet Transmission Sequence








9

