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1 Introduction
In RAN#65, the WLAN/3GPP Radio Interworking WI was closed and the RAN assistance parameters for the traffic steering were approved to be introduced [1]. In the Multi-RAT Joint Coordination SI, RAN3 has started discussion on complementary solutions for the traffic steering mechanism defined in RAN2, wherein use cases of the estimation of UE throughput in WLAN and the parameters exchanged from the WLAN to 3GPP nodes have been identified [2]. 
On the other hand, some companies have interested in further use cases which take into account UE mobility, i.e. mobility robustness optimization (MRO) involving WLAN [3]
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[4]
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[5]. 
In this paper we discuss the necessary of the MRO involving WLAN to optimize the RAN assistance parameters. 
2 Discussion
2.1 Needs for further use cases of coordination involving WLAN
The RAN assistance parameters are used in the UE for the decision of traffic steering between E-UTRAN and WLAN, and the parameters are configured by the eNB [6]
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[7]. Although the same mechanism were introduced for UTRAN, the following consideration assumes the RAN assistance parameter for E-UTRAN in order to simplify the discussion. 
Table 1 shows a summary of the RAN assistance parameters with some categorizations and possible solutions for the eNB to configure the parameters with appropriate values. 
Note that the OAM to provide (at least initial) the parameter is baseline but it’s omitted in Table 1. 
To optimize UE throughput and cell load, RSRP and RSRQ thresholds are used. RAN2 assumed these thresholds were determined based on load status in the eNB itself [8]. Therefore, no RAN3 solution is required for the purpose. 
Observation 1:
RSRP and RSRQ thresholds may be determined by the condition of the eNB itself. 

The other thresholds are available for BSS load, WAN metrics and Beacon RSSI, which are used to evaluate throughput and/or load status in WLAN. These thresholds are used for very similar purpose to RSRP and RSRQ thresholds, i.e. for optimization of UE throughput before/after the traffic steering. Therefore, the developing solutions for the estimation of UE throughput in WLAN may be re-used for the determination of the thresholds. 
Observation 2:
BSS load, WAN metrics and Beacon RSSI thresholds can be possibly determined by the developing solutions for the estimation of UE throughput in WLAN. 

Observation 3:
RAN assistance parameters for throughput and load optimization may be automatically determined by means of the existing information or developing solutions. 
As for mobility optimization purpose, the RAN assistance parameter has TsteeringWLAN, which is similar timer to the existing Time To Trigger (TTT) for E-UTRAN measurements and is common view in RAN2 to use it for mobility purpose [9]
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[10]. If during TsteeringWLAN ,which is adjustable between 0 and 7 [s], the evaluation fulfills the criteria based on the thresholds for RSRP, RSRQ, BSS load, WAN metrics and Beacon RSSI, the UE decide to inform higher layer of the traffic steering opportunity, which is a bare bones in the Rel-12 mechanism defined in RAN2, meanwhile RAN2 discussed that it should be noted that timer value should be long enough in order that frequent changes of access network could be avoided [11][12]. Obviously, the most suitable threshold to be configured to TsteeringWLAN is different under different deployments. Therefore, it should be optimized depending on the practical deployments. However, current use case in MRJC cannot determine the threshold because it just estimates the UE throughput in WLAN, so at this point the threshold has no other choice to be configured with a fixed value provided by OAM. Considering a large amount of WLAN APs are being deployed day by day [13], the problem is how to maintain the optimal thresholds following the changes in WLAN radio conditions. Therefore, the problem should be solved by an autonomous mechanism to update the thresholds, i.e. MRO involving WLAN. 
Proposal 1:

RAN3 should agree to capture the mobility robustness optimization involving WLAN as a new use case in the TR. 
With regard to WLAN identifiers, i.e. BSSID, ESSID and HESSID of the AP, some companies also have interested in automatic collection mechanisms, e.g. ANR involving WLAN [13]
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[14]. 
Table 1
RAN assistance parameters
	Main focus
	RAN assistance parameters
	Possible solutions

	Throughput 
and load
	RSRP
	To WLAN; 

ThreshServingOffloadWLAN, LowP
From WLAN; 

ThreshServingOffloadWLAN, HighP
	Load information in eNB itself may determine the parameters. 

(RAN2 assumption)

	
	RSRQ
	To WLAN; 

ThreshServingOffloadWLAN, LowQ
From WLAN; 

ThreshServingOffloadWLAN, HighQ
	

	
	BSS load

(Channel utilization)
	To WLAN; 

ThreshChUtilWLAN, Low
From WLAN; 

ThreshChUtilWLAN, High
	Information obtained for estimation of throughput in WLAN may be re-used. 

	
	WAN metrics

(Backhaul rate)
	To WLAN; 

ThreshBackhRateDLWLAN, High
ThreshBackhRateULWLAN, High
From WLAN; 

ThreshBackhRateDLWLAN, Low
ThreshBackhRateULWLAN, Low
	

	
	Beacon RSSI
	To WLAN; 

ThreshBeaconRSSIWLAN, High
From WLAN; 

ThreshBeaconRSSIWLAN, Low
	

	Mobility
	Time interval for decision
	TsteeringWLAN
	None so far. 
(May need MRO-like mechanism.) 

	General
	SSID, BSSID, HESSID
	WLAN identifiers
	None so far. 
(May need ANR-like mechanism)


Note: OAM to provide (at least initial) the parameter is baseline but it’s omitted in Table 1. 

2.2 RAN assistance parameter adjustment for mobility robustness
As mentioned in section 2.1, TsteeringWLAN is essential to optimize the motility robustness. Obviously, if taking only the offloading efficiency into account then TsteeringWLAN should be configured with the minimum value (0 [s]), but it may cause mobility problems such as ping-pong steering. Therefore, in order to provide the better user experience, TsteeringWLAN needs to be configured with a balanced value between offloading efficiency and ping-pong avoidance. 
Another aspect to be considered for UE mobility is the variance of radio conditions, as well-known. Normally the thresholds for radio condition evaluation has a hysteresis between in- and out-of-conditions, and RAN assistance parameters also have two thresholds for such purpose. For example, the hysteresis of RSRP thresholds can be denoted as (ThreshServingOffloadWLAN, HighP - ThreshServingOffloadWLAN, LowP) [dB]. Needless to say, the hysteresis configured with radio condition-related RAN assistance parameters will affect the network performances along with UE mobility. 
Proposal 2:

If the proposal 1 is acceptable, RAN3 should agree MRO involving WLAN takes into account the optimization of TsteeringWLAN and/or hysteresis of the thresholds for RSRP, RSRQ and Beacon RSSI. 
2.3 Possible information for MRO involving WLAN
The existing MRO for E-UTRAN has RLF INDICATION and HANDOVER REPORT, which can be used to detect Too Early HO, Too Late HO and HO to Wrong Cell [15]. In consideration for MRO involving WLAN, a different point from the existing MRO is no relation to RLF, i.e. RLF does not depends on whether the traffic steering failure to/from WLAN. 

However, Too Early Steering from E-UTRAN to WLAN and Too Late Steering from WLAN to E-UTRAN may be a problem for similar reason, i.e. if the UE does not decide the traffic steering even though the UE is no longer provided sufficient throughput by a radio access network (E-UTRAN or WLAN), the QoE of the UE may be severely impacted. Therefore, RAN3 should consider solutions to avoid such wrong traffic steering. Although it’s still FFS, it can be considered as a possible solution to monitor UE throughput in WLAN after traffic steering [16].  
Proposal 3: 

RAN 3 should consider how to detect throughput degradation before/after traffic steering.
The other aspect to be considered is ping-pong avoidance. For example, if the RAN assistance parameters for traffic steering to WLAN and those for traffic steering from WLAN are not aligned well, i.e. wrong hysteresis is configured, the UE may decide to steer traffic back to WLAN immediately after traffic steering to E-UTRAN. Such ping-pong steering between E-UTRAN and WLAN may result in more degradations in user experiences than that between E-UTRAN cells, because the traffic steering has much latency than HO. Therefore, RAN3 should consider how to detect ping-pong steering. 
Proposal 4:

RAN3 should consider how to detect ping-pong steering between E-UTRAN and WLAN. 
3 Conclusion
In this paper, we discuss the necessary of the MRO involving WLAN to optimize the RAN assistance parameters. RAN3 is kindly asked to discuss and agree on the following proposals; 
Observation 1:
RSRP and RSRQ thresholds may be determined by the condition of the eNB itself. 
Observation 2:
BSS load, WAN metrics and Beacon RSSI thresholds can be possibly determined by the developing solutions for the estimation of UE throughput in WLAN. 

Observation 3:
RAN assistance parameters for throughput and load optimization may be automatically determined by means of the existing information or developing solutions. 

Proposal 1:

RAN3 should agree to capture the mobility robustness optimization involving WLAN as a new use case in the TR. 

Proposal 2:

If the proposal 1 is acceptable, RAN3 should agree MRO involving WLAN takes into account the optimization of TsteeringWLAN and/or hysteresis of the thresholds for RSRP, RSRQ and Beacon RSSI. 

Proposal 3: 

RAN 3 should consider how to detect throughput degradation before/after traffic steering.
Proposal 4:

RAN3 should consider how to detect ping-pong steering between E-UTRAN and WLAN. 
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5 Annex
------------- TR text proposal -------------
[…]
5.1 Use cases for 3GPP-WLAN Interworking

5.1.1 Estimation of UE throughput in WLAN

[…]
5.1.2 Parameters exchanged from the WLAN to 3GPP nodes

[…]
5.1.3 Mobility Robustness Optimization involving WLAN

The UE may suffer from QoE degradation due to ping-pong traffic steering between 3GPP and WLAN, which is caused by its mobility. Additionally, UE mobility may also cause inaccurate traffic steering which results in throughput degradation. Currently, there is no information in RAN to avoid such degradation. It is beneficial to investigate which information (if any) is helpful to be exchanged between 3GPP and WLAN and to extend (if any) the Mobility Robustness Optimization mechanism in consideration of WLAN deployments.

Issue 1: How to avoid the ping-pong traffic steering
Issue 2: How to avoid too early traffic steering and/or too late traffic steering
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