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1   Introduction
In RAN3 #83 meeting, the following agreements were made during the discussion for 3GGP/WIFI interworking:

· Is in the priority of the SI

· Statements on 3GPP\WLAN must be complementary to RAN2 work

· Problem statements on 3GPP\WLAN should be bring to next meeting, without re-do RAN2/SA2 works….

· If some Statements are correlated with RAN2, they should be on hold until RAN2 progress

This contribution proposes some use cases to be further investigated in RAN3.
2   Discussion
2.1   Introduction of 3GPP WLAN IWK in RAN2
The Study item of 3GPP WLAN IWK was completed with the technical report 37.834 in [1]. RAN2 identified the following scenarios and use cases for 3GPP WLAN IWK during the study.

The scenario considered in this study focuses on WLAN nodes deployed and controlled by operators and their partners.  There can be several WLAN Access Points (APs) within the coverage of a single UTRAN/E-UTRAN cell. 
The eNB/RNC may know the location or other WLAN AP parameters (e.g. BSSID, channel, etc…), however scenarios where such information is not available should be supported as well.
The following use cases should be considered in this study:

A.
UE is within UTRAN/E-UTRAN coverage, is using 3GPP and goes into WLAN AP coverage

B.
UE is within UTRAN/E-UTRAN and WLAN coverage, is using WLAN and goes out of WLAN AP coverage

C.
UE is within the coverage area of both, UE using WLAN, all or a subset of the UE’s traffic should be routed via UTRAN/E-UTRAN instead

D.UE is within the coverage area of both, UE using UTRAN/E-UTRAN,  all or a subset of the UE’s traffic should be routed via WLAN instead

E.
UE using both accesses and should be connected to only one (WLAN or UTRAN/E-UTRAN) or some traffic should be moved to the other access
And three alternative solutions were identified and evaluated during the study item in section 6 in [1].  At RAN plenary #62, a work item covering solution 1 (ANDSF based) and solution 2 (RAN rules) was built.

Further, RAN2 has agreed to the following RAN assistance parameters in last meeting in [2].

· LTE RSRP/UMTS CPICH RSCP threshold (for FDD)/UMTS PCCPCH RSCP threshold (for TDD)

· LTE RSRQ/UMTS CPICH Ec/No threshold (for FDD)

· WLAN Channel utilization in the BSS load IE
· Available WLAN DL and UL backhaul data rate
And an example of usage of the agreed RAN assistance parameters is captured in [1] as well. The basic idea of the RAN rules is (taking LTE as an example):

· If RSRP < the low threshold of RSRP and WLAN BSS load < the low threshold of BSS load, then the UE will move the offloadable traffic to the select WiFi AP.
2.2   General scenario for 3GPP WLAN IWK in multi-RAT coordination
As introduced in section 2.1, the main scenario focuses on WLAN nodes deployed and controlled by operators and their partners. It is reasonable for RAN3 to follow the same principle for the study in multi-RAT coordination.
Usually, operators may choose to deploy WiFi APs separate from the existing cellular base stations (see figure 1, WiFi APs are deployed separately with NBs of UMTS or eNBs of LTE).  It is also possible that the WiFi AP and cellular base station are collocated (e.g. A WiFi AP is collocated with a cellular pico), which would enable some intra-node enhancements without standardization. Therefore, it is proposed RAN3 to select the non-collocated case as the deployment scenario for study of multi-RAT coordination.
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Figure 1: NB/eNB deployed separately
Proposal 1: it is proposed RAN3 to focus on the 3GPP/WLAN non-collocated scenario in figure 1 for this study item.
2.3   Use cases for multi-RAT coordination
Use case1:  avoidance of mass offloading to WiFi

For the current UE centric WiFi offloading, there is a case that many UEs may select the same WiFi AP with low BSS load as the target to steer their traffic in a very short time. There is no related information from Wifi AP to RAN to help the adjustment of RAN rules in non-collocated scenario. This may result in the target WiFi AP becomming congested since the AP cannot serve this many UEs simultaneously.  And also  some access failure may occur in the congestion case. This will lead to a bad user experience.
It would be useful if the RAN could obtain the real time BSS load information (e.g. the channel utilization) of WiFi APs. The RAN may solve the above two issues by:

· Precise adjustment of the BSS load threshold; If the original BSS load threshold is set too high, it is very easy to congest the AP due to mass offloading. If the threshold is set too low, the WiFi AP may not be fully utilized.

· Removal of the congested APs’ identifier in broadcast / dedicated signalling. This may prevent the UE to search and evaluate towards the congested APs.
Use case2: guarantee of UE throughput in WiFi 

WLAN is designed as a wireless access network with contention based access. There is no guarantee of Qos to the access traffic. Currently, there are not any approaches to guarantee the candidate UE throughput experienced in the selected WiFi AP after steering from cellular to WLAN. The candidate UE may face throughput degradation after accessing the WiFi AP.

Generally, the throughput of a candidate UE transmitted in a WiFi AP will be influenced by many factors, such as the number of UEs associated with the AP, the Qos of the traffic, the RSSI, SINR of the UE, the available backhaul capability, etc.  The detailed information are elaborated in section 2.4
 Therefore, it is necessary to study and identify the information which are helpful to assess and guarantee the UE throughput in the target AP. It is also necessary to study an approach to collect necessary information from WiFi AP to assess the achievable throughput in the target AP for a UE. This may guarantee and improve the user experience after steering to WLAN.

Use case 3: coordination among UMTS, LTE and WLAN

Nowadays, the interworking function with 3GPP/WLAN is mainly designed between two radio access technologies, e.g. interworking between LTE and WLAN, interworking between UMTS and WLAN. However, UMTS, LTE and WiFi are usually available at the same time in the hotspots in typical networks. Coordination between just two RATs may cause a suboptimal decision on traffic steering e.g. a UE may be handed over from a UMTS cell to a LTE cell with same coverage due to load balancing reason, and then the UE is steered to WLAN by the LTE cell in a short time.
Hence, the use case that is coordinating among UMTS, LTE and WLAN simultaneously should be studied as well in this work item.
Proposal 2: it is proposed to consider the above three use cases in study of 3GPP WLAN IWK.
2.4   Information collected from WLAN

The following WLAN AP information is foreseen to be helpful for the RAN when considering the traffic steering between 3GPP/WIFI interworking:
· The WiFi AP availability metrics
· Channel utilization, the AP with lowest channel utilization will be selected as the steering target.
· Associated STA numbers, the AP with least associated STA numbers will be selected as the steering target.
· Backhaul available resource, the AP with backhaul available resource higher than the resource that the UE/service required will be selected.
· DHCP available resource, the AP with low DHCP load will be selected to reduce the IP address acquire failure possibility.
· The WiFi AP KPI metrics
· Association successful rate, the AP with highest history association successful rate will be selected as the steering target.
· Data loss rate, the APs with data loss rate that satisfy the traffic/UE requirement will be selected.
· Average transmission delay, the APs with transmission delay shorter than that the traffic/UE required will be selected.
· WLAN DL signal strength RSSI, this metric indicates if the UE is close enough to the AP.
· Interference, higher interference will indicate that the UE will experience bad SINR in the target AP.
· WLAN admission data rate, this information may be used to decide if the target AP can provide better Qos for the service/UE.
· WLAN admission access time length, this information may be used to decide if the UE can complete the service in the target AP.
· WiFi AP’s support channel bands, this information may avoid to steer a UE to a AP with channel bands that the UE does not support.

· UE subscription info. The UE subscription that if it wants to be steered to WLAN should be considered during the steering evaluation. 

3   Conclusion / Proposals
In this contribution, the deployment scenario and three use cases are discussed. We prose RAN3 to agree to the following proposals:

Proposal 1: it is proposed RAN3 to focus on the 3GPP/WLAN non-collocated scenario in figure 1 for this study item.

Proposal 2: it is proposed RAN3 to agree the following three use cases in section 2.3 in the study of 3GPP WLAN IWK.
· Use case 1:  avoidance of mass offloading to WiFi

· Use case 2: guarantee of UE throughput in WiFi 

· Use case 3: coordination among UMTS, LTE and WLAN

Proposal 3: it is proposed RAN3 to agree the TP in section 5 to the TR.
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5   Text Proposals
Non-collocated scenario for 3GPP/WIFI interworking:

The main scenario focuses on WLAN nodes deployed and controlled by operators and their partners. Usually, operators may choose to deploy WiFi APs separate from the existing cellular base stations (see figure 1, WiFi APs are deployed separately from NBs of UMTS or eNBs of LTE.).  
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Figure 1: NB/eNB deployed separately
Use case1:  avoidance of mass offloading to WiFi

For the current UE centric WiFi offloading, there is a case that many UEs may select the same WiFi AP with low BSS load as the target to steer their traffic in a very short time. There is no related information from Wifi AP to RAN to help the adjustment of RAN rules in the non-collocated scenario. This may result in the target WiFi AP becomming congested since the AP cannot serve this many UEs simultaneously. And also some access failure may occur in the congestion case. This will lead to a bad user experience.
Use case2: guarantee of UE throughput in WiFi 

WLAN is designed as a wireless access network with contention based access. There is no guarantee of Qos to the access traffic. Currently, there are not any approaches to guarantee the candidate UE throughput experienced in the selected WiFi AP after steering from cellular to WLAN. The candidate UE may face throughput degradation after accessing to the WiFi AP.

Use case 3: coordination among UMTS, LTE and WLAN

Nowadays, the interworking function with 3GPP/WLAN is mainly designed between two radio access technologies, e.g. interworking between LTE and WLAN, interworking between UMTS and WLAN. However, UMTS, LTE and WiFi are usually available at the same time in the hotspots. Coordination between just two RATs may cause a suboptimal decision on traffic steering e.g. a UE may be handed over from a UMTS cell to a LTE cell with same coverage due to load balancing reason, and then the UE is steered to WLAN by the LTE cell in a short time.
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