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1. Introduction

In all solutions for traffic steering between WLAN and 3GPP network, there is a need to specify the RAN information to be sent by the RAN and RAN parameters to be included in the traffic steering rules for Solution 1 and 2 and event criteria for triggering measurement report related to traffic steering for Solution 3.

In this contribution, we focus on the RAN information and parameters needed by Soluiton 1 and 2 and discuss the need of each of the possible RAN information and parameters are discussed.
2. Discussion
2.1 RAN information to be sent by the RAN
The following RAN information is listed in [1] related to Solution 1:
	Parameter
	Description

	Load Information
	Direct/indirect indication of UMTS/LTE load, e.g. in percentage, 
in load levels (low, medium, high) or offload preference indicator 

	Resource Allocation
	Maximum resource allocation the UE may receive on UMTS/LTE

	WLAN Thresholds
	WLAN RSSI threshold, WLAN BSS load threshold and WLAN WAN metric threshold

	RAN Thresholds
	RSRP/ RSCP thresholds


The parameter Resource Allocation is similar to the parameter Load Information (3GPP load) in the sense that it indicates how loaded the 3GPP network is. If it is not as loaded, the resource available to allocate to the UE will be higher. Hence, only 1 of them is needed to indicate the congestion level of the 3GPP network. 
The RAN thresholds indicate the RSRP/RSCP level in which the UE should consider steering to WiFi (e.g. RSRP/RSRQ measurement < threshold1) and the level in which UE should consider steering back to (RSRP/RSRQ measurement > threshold2). These levels can also take into consideration the 3GPP load information into consideration. When the 3GPP is not congested, the RSRP/RSCP threshold (i.e threshold1 and threshold2) is set low (e.g. only the cell edge UE are considered for steering to/from WiFi) so that UE’s data traffic is kept as much to 3GPP network or can be considered to be steered back to 3GPP. When the 3GPP is congested, the RSRP/RSCP threshold (i.e. threshold1 and threshold2) is set high (i.e. not only cell edge UEs but also traffic from cell center UEs are considered for steering to WiFi or kept at WiFi) so that UE’s data traffic can be considered to be steered to WiFi and UE’s data traffic already in WiFi is kept in WiFi. 
Observation 1: RAN thresholds based on RSRP/RSCP can sufficiently represent the 3GPP load.

To ensure better user experience, the traffic of a UE should not be moved to a loaded WiFi AP or a WiFi AP with poor radio condition to the UE. For the former, there are the BSS load information that are sent from the WiFi AP to the UE via the beacon and also the WLAN metrics from WLAN AP supporting Hotspot 2.0 ANQP query. SA2 WLANSP and Hotspot 2.0 have specified using the Channel Utilisation in the BSS Load element and UL/DL load in the WAN metrics for WLAN network selection. The same parameters should be considered for traffic steering. 2 attributes have been specified by the WLANSP or Hotspot 2.0 [2]:
· MinimumBackhaulThreshold: It is the minimum backhaul bandwidth available. The available Uplink/Downlink backhaul bandwidth = Uplink/Downlink Speed * (1 – Uplink/Downlink Load /255)  
· MaximumBSSLoad: A mobile device is permitted to join any AP in an ESS having a channel utilization value less than the MaximumBSSLoad value.
Assuming that the WLAN network selection has already been performed (e.g. either via ANDSF WLANSP policy or Hotspot 2.0 or Connection Manager), the traffic steering rules for Solution 1 and 2 can check whether the WiFi AP satisfied the thresholds for WAN metrics and BSS load.
Observation 2: MinimumBackhaulThreshold and MaximumBSSLoad should also be considered in RAN information sent by the RAN.
In [3], it discusses whether RSSI, RCPI and RSNI measurement of the WLAN AP should be considered. The observations are that:

· The RSSI in the raw numeric form is not a suitable metric to be used due to lack of calibration in WLAN signal measurement across WLAN vendors. 
· The RCPI and RSNI in the raw form are also not suitable metrics to be used because IEEE 802.11 standard has allowed the accuracy of RCPI to be of ±5 dB (95% confidence interval) within the specified dynamic range of the receiver which is about two times larger than the intra/inter-frequency RSRQ accuracy requirements allowed in TS 36.133.

Furthermore these parameters are also not considered in the WLAN network selection in ANDSF as well as Hotspot 2.0, it is proposed that RSSI, RCPI and RSNI measurement of the WLAN AP should not be considered for traffic steering.
Observation 3: RSSI, RCPI and RSNI measurement of the WLAN AP should not be considered for traffic steering as per the observations in [3]

2.2.1 Other possible RAN information required to be sent by RAN

Mitigating ping-pong due to fluctuation of the RSRP/RSCP measurement

Having separate RSRP/RSCP thresholds (one for steering to WiFi and another for steering back to 3GPP) can aid in mitigating ping-pong due to slight fluctuation of the RSRP/RSCP measurements. Alternative approach to prevent ping-pong is to have hysteresis timer (similar to Treselection) or hysteresis (similar to Qhyst). Such methods can be specified also for traffic steering between 3GPP cell and WiFi AP. 

Observation 3: Some ping-pong avoidance mechanisms should be introduced for Solution 1 and 2. This may introduce on the RAN information sent by the RAN either:

· Separate RSRP/RSCP thresholds for steerig to WiFi and back to 3GPP

· Treselection timer

· Hysteresis to RSRP/RSCP measurement

Mitigating mass movement of the UE’s traffic

One main issue of UE based decision solution is the mass movement of the UE’s traffic between 3GPP cell and WiFi AP due to sudden change of the RSRP/RSCP thresholds affecting the traffic steering. One solution is to shift the threshold gradually so as to ensure that the amount of movement is controlled. However, WiFi APs and UEs may not be uniformly distributed in a 3GPP cell and this may not provide the necessary control.  Another solution is to introduce a randomisation to the traffic steering. Even if the conditions are satified to move traffic to another access technology, the UE will only move the traffic with probability p (where 0<p<1) which is sent by RAN.

Observation 4: To prevent mass movement between 3GPP network and WiFi, a randomisation parameter should be included in the RAN information sent by the RAN.

2.2 RAN parameters to used for the traffic steering rules

Based on the above observations, the following parameters should be considered for in the radio related traffic steering:

· RSRP/RSCP measurement

· Channel Utilisation in the BSS load element

· Available DL and UL backhaul bandwidth
Example rules for Solution 1 and 2:

For traffic steering to WiFi: If RSRP/RSCP measurement < Thresholdrsrp/rscp1 and Channel Utilisation < MaximumBSSLoad and UL/DL available bandwidth > MinimumBackhaulThreshold
For traffic steering to 3GPP: If RSRP/RSCP measurement > Thresholdrsrp/rscp2 and Channel Utilisation > MaximumBSSLoad or UL/DL available bandwidth < MinimumBackhaulThreshold
The parameters will provide the traffic steering rules with a complete load balancing mechanism:

Proposal#1: RAN shall send the following RAN information to the UE for traffic steering:

· Thresholdrsrp/rscp: RSRP/RSCP threshold for steering to WiFi/3GPP

· MaximumBSSLoad: Maximum channel utilisation of a WiFi AP

· MinimumBackhaulThreshold: Minimum backhaul bandwidth available for UL/DL backhaul

Proposal#2: The traffic steering rule shall take into consideration the following radio parameters:

· RSRP/RSCP measurement

· Channel Utilisation in the BSS load element

· Available DL and UL backhaul bandwidth

3. Conclusion

It is requested that RAN 2 takes into consideration the following proposals:
Proposal#1: RAN shall send the following RAN information to the UE for traffic steering:

· Thresholdrsrp/rscp: RSRP/RSCP threshold for steering to WiFi/3GPP

· MaximumBSSLoad: Maximum channel utilisation of a WiFi AP

· MinimumBackhaulThreshold: Minimum backhaul bandwidth available for UL/DL backhaul

Proposal#2: The traffic steering rule shall take into consideration the following radio parameters:

· RSRP/RSCP measurement

· Channel Utilisation in the BSS load element

· Available DL and UL backhaul bandwidth
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