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1 Introduction

RAN2 has spent some time discussing which WLAN signal metrics to use in the rules for traffic steering between 3GPP and WLAN. Based on an LS reply from the IEEE 802.11 Working Group (WG), RAN2 agreed to use RCPI (a WLAN signal strength metric) and RSNI (a WLAN signal quality metric) in the RAN2 mechanism. However, in a follow-up-LS from the IEEE 802.11, further input has been provided which may require RAN2 to revisit the design of the interworking feature. In this contribution, we discuss this topic and propose a way forward.
2 Discussion

At RAN2#86, RAN2 agreed to use RCPI and RSNI in the RAN-assisted WLAN interworking mechanism as a way to steer traffic to WLANs with good signal and away from WLANs with poor signal. RAN2 agreed to add these metrics based on an LS reply from the IEEE 802.11 WG. In [1], the IEEE 802.11 WG explains that it revisited the topic and based on this input RAN2 may need to do some modifications to the interworking mechanism.
2.1 RCPI/RSSI

The IEEE 802.11 WG analyzed WLAN RCPI and WLAN RSSI in more detail. The IEEE 802.11 WG states the following about RCPI/RSSI:
RSSI and RCPI essentially provide the same information.  Furthermore, RSSI is mandatory in IEEE 802.11™-2012, while RCPI is optional.  We would also like to clarify that RSSI should be measured from Beacon frames for WLAN-3GPP interworking purposes.  Please refer to IEEE 802.11-14/0890r3 [1] for further details.  Please also note that clarifications on the unit and accuracy of the Beacon RSSI have been made in IEEE 802.11-14/0921r3 [2], which has been accepted by the IEEE 802.11 Task Group mc (Maintenance and Revision). Therefore, we consider the Beacon RSSI value as defined in IEEE 802.11™-2012 and IEEE 802.11-14/0921r3 [2] as a metric for signal strength.
When RAN2 evaluated which WLAN signal metrics to use in the RAN rules, it was discussed whether RCPI or RSSI should be used as a signal strength metric. In particular two aspects where discussed; whether there are accuracy requirements for the metrics and whether the metrics are optional or mandatory. It was found out that RSSI is a mandatory metric for which there exists no accuracy requirements, while RCPI is an optional metric but for which there are accuracy requirements.

Even though RCPI is not mandatory, RAN2 decided to adopt RCPI instead of RSSI because accuracy requirements are defined for RCPI which is important for the sake of testability. But now the situation is different because the IEEE 802.11 WG introduced accuracy requirements also for RSSI (which by the way are the same as those for RCPI, i.e. ± 5 dB). This means that RSSI is not only mandatory but also there now are accuracy requirements for it. Thus, similar to what was planned for RCPI; RSSI can be adopted/referred to in 3GPP specification. We therefore propose:
Proposal 1 RSSI should be used instead of RCPI in the RAN-assisted WLAN interworking mechanism.
2.2 RSNI

The IEEE 802.11 WG also explains in their reply LS that they have re-evaluated whether RSNI should be used in the RAN2 mechanism. IEEE 802.11 WG states the following about RSNI:

RSNI is not well defined and cannot even be computed in some cases.  Furthermore, RSNI does not necessarily reflect the signal quality of the received packet.  Please refer to IEEE 802.11-14/0890r3 [1] for further details.   Therefore, we consider the RSNI value as defined in IEEE 802.11™-2012 not to be a suitable metric for signal quality in the downlink direction.
Based on this input we suggest that RSNI should be removed from the RAN2 mechanism. 
Proposal 2 RSNI should be removed from the RAN-assisted WLAN interworking mechanism.

2.3 Estimated throughput

In the follow-up LS from IEEE 802.11 the WG further indicated that a metric of estimated throughput has been added to the IEEE 802.11 specification. IEEE 802.11 WG wrote:

Estimated available throughput has now been defined at the 802.11 SME interface as specified in IEEE 802.11-14/0792r7 [3], which has been accepted by the IEEE 802.11 Task Group mc (Maintenance and Revision). The value of this parameter is determined inside of the WLAN modem and then delivered to a requesting upper layer entity such as a 3GPP connection manager.
The definition of this new metric can be found in [2]. The definition does not explain how the estimated throughput shall be determined but instead just lists metrics which might be considered when estimating the throughput. So the estimated throughput metric is not well defined and will not result in testable and predictable UE behavior, which was why such a metric was not considered by RAN2 during earlier discussions.

Observation 1 The estimated throughput metric defined in IEEE 802.11 is calculated by the STA in an implementation specific manner.

It should be noted that some of the metrics that might be used to calculate the estimated throughput are already used by the RAN2 mechanism (like signal strength and BSS load) while some of the metrics were discussed by RAN2 but not adopted as they were not considered critical.
There seem to be a misunderstanding between the IEEE 802.11 WG and RAN2 which is the reason why the IEEE 802.11 WG proposes this new metric of estimated throughput; the IEEE 802.11 WG seems to assume that RAN2’s goal with the RAN-assisted WLAN interworking mechanism is to somehow guarantee a certain throughput and/or quality of service. However, this has been discussed at length in RAN2 which understands that it is not possible to guarantee any throughput and/or quality of service. The purpose of the mechanism is rather to provide the operator with a means to distribute traffic between WLAN and 3GPP based on some simple metrics (such as 3GPP and WLAN signal strength, WLAN BSS load, etc.). The traffic steering mechanism has been compared to the 3GPP mobility mechanisms where UEs are performing intra- and inter-3GPP mobility based on only signal strength, which works very well.
Based on the above we propose:

Proposal 3 The IEEE 802.11 estimated throughput metric should not be used in the RAN-assisted WLAN interworking mechanism.
3 Conclusion

In this contribution we have discussed which WLAN-related metrics to be used in the RAN-assisted WLAN interworking mechanism, namely RCPI, RSSI, RSNI and estimated throughput. We propose the following:
Proposal 1
RSSI should be used instead of RCPI in the RAN-assisted WLAN interworking mechanism.
Proposal 2
RSNI should be removed from the RAN-assisted WLAN interworking mechanism.
Proposal 3
The IEEE 802.11 estimated throughput metric should not be used in the RAN-assisted WLAN interworking mechanism.
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