
3GPP TSG RAN WG2 Meeting #81   









R2-130270
St. Julian’s, Malta, 28th January – 1st February, 2013
Agenda item:
5.1
Source:
New Postcom

Title:
Considerations on requirements and scenarios of WLAN/3GPP Radio Interworking
Document for:
Discussion and Decision
1 Introduction

At the RAN#58 meeting [1], the new SI "WLAN/3GPP Radio Interworking" has been approved. The objectives of this study item are to evaluate LTE-WLAN and UTRA-WLAN interworking procedures while improving seamless and non-seamless mobility. Meanwhile, the study shall apply solely to WLAN APs deployed and controlled by cellular operators and their partners. Following contents are objectives and the related working plan of this SI:
	In a first phase:

· Identify the requirements for RAN level interworking, and clarify the scenarios to be considered in the study while taking into account existing standardized mechanisms.

In a second phase:

· Identify solutions addressing the requirements identified in the first phase which cannot be solved using existing standardized mechanisms, including:

· Solutions that enable enhanced operator control for WLAN interworking, and enable WLAN to be included in the operator’s cellular Radio Resource Management.
· Enhancements to access network mobility and selection which take into account information such as radio link quality per UE, backhaul quality, load, etc for both cellular and WLAN accesses

· Evaluate the benefits and impacts of identified mechanisms over existing functionality, including core network based WLAN interworking mechanisms (e.g. ANDSF).


In this contribution, we focus on the first phase of WLAN/3GPP Radio Interworking SI aiming to identify the requirements for RAN level interworking, and share our opinions on potential deployment scenarios to be considered with current standard mechanisms.
2 Discussions
As we know, WLAN is relatively low cost due to its simple architecture and usage of non-licensed spectrum, which makes it an attractive solution for mobile operators to fulfill consumers’ fast-growing data demand, especially in the hotspot areas. WLAN/3GPP interworking is already supported at the core network level, including both seamless and non-seamless mobility to WLAN [2]. In order to further improve user experience, resource utilization and management flexibility in RAN, RAN level enhancements for WLAN interworking should be investigated.
2.1 Considerations on requirements for RAN level interworking
As shown in [2], requirements on RRM and mobility for WLAN/3GPP interworking have been considered. Furthermore, based on our study, we believe that the following potential requirments for WLAN/3GPP RAN level interworking should be discussed in RAN2. 
· Requirement #1: Support offloading between 3GPP H(e)NB/eNB/NodeB and WLAN AP;
· Requirement #2: Maximize utilization of WLAN for data delivery;
· Requirement #3: Maintain session continuity;
· Requirement #4: Reduce UE power consumption by optimization of WLAN discovery/identification;
· Requirement #5: Enable ANR function for WLAN/3GPP interworking.
For requirement 1, we think both semless and non-seamless offloading should be considered in order to accommdate various deployment scenarios and different QoS/QoE requirements, e.g. Real-time or Best-effort traffic. Additionally, RAN level interworking should consider how to minimize offloading failure rate, packet loss rate and etc.
The purpose of requirement 2 is for exploiting the benefits of offloading UE to WLAN. It implies by means of WLAN/3GPP interworking, UE can stay and be served by WLAN as long as possible. For fulfilling this requirement, UE mobility between 3GPP network and WLAN AP by seamless handover procedure shall be supported by the WLAN/3GPP interworking. Furthermore, during the HO procedure, session continuity shall be ensured and service interruption needs to be reduced, which are essential for user experience, in order to fulfil requirement 3.
Mimimizing UE power consumption is another important aspect for improving user experience. In the context of WLAN/3GPP interworking, we suggest to study introducing effective WLAN discovery/identification, which aim to reduce unnecessary power consumption for WLAN APs, due to the large number of WLAN APs may be colocated with 3GPP network. In this case, RAN can provide assistant information (e.g. AP-specific information such as frequency and SSID) to UE for efficiently detecting WLAN.
For requirment 5, in the context of WLAN/3GPP interworking, ANR function can facilitate WLAN discovery/identification by memorizing and sorting active WLAN APs in NRT. Recalling the current inter-RAT ANR mechanism, we believe that the requirement of ANR function implies that UE should be able to report neighbouring WLAN APs to 3GPP network.
Proposal 1: The abovementioned requirements on RAN level interworking should be discussed in RAN2.
2.2 Deployment scenarios
Regarding the deployment scenarios for WLAN/3GPP RAN level interworking, there are two main options that WLAN AP can be integrated into and directly controlled by 3GPP Base Station (BS), or independently deployed. 
1) Deployment scenario #1: Integrate WLAN AP into 3GPP BS
As shown in Fig.1, the 3GPP BS and WLAN AP are integrated together. In this case, the BS can unify the management on radio resources of both RATs, in order to achieve better offloading performance and more efficient radio resource utilization.
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Fig.1: Integrated WLAN AP and 3GPP BS
2) Deployment scenario #2: Independent WLAN AP coordinating with 3GPP BS
As shown in Fig.2, WLAN AP is individual entity and independently deployed. The interface between WLAN AP and 3GPP BS is for exchanging radio resource information and negotiating UE offloading. There are various deployment options for implementing this interface, such as wiring connection, wireless connection with licensed spectrum or with unlicensed spectrum. 
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Fig.2: Independent WLAN AP coordinating with 3GPP BS
More explicitly, as shown in Fig.2-1, the fixed WLAN AP has connection with the (e)NodeB so that the eNB can always exchange radio resource information with the WLAN AP. When the UE enters into the WLAN AP coverage, WALN discovery/idetification should be performed with the aid of eNB by providing relevant assistant information. On the other hand, the UE should send measurement report on the WLAN AP to the eNB, then the eNB would decide whether to offload the UE to the WLAN.
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Fig.2-1: Fixed WLAN AP in 3GPP network
Furthermore, a special use case shall be considered with respect to the deployment scenario#2 The use case is that a WLAN AP can be installed on a vehicle, e.g. bus and shuttle, as part of wireless city for providing accessing service everywhere. In this case, when the vehicle is moving, it appears to the 3GPP network as a moving WLAN. 
An example is shown in Fig.2-2, where the WLAN AP is deployed on the bus moving at high speed. When end user is staying in the bus, the UE can be handed over and maintain its connection with the WLAN AP. From the eNB's perspective, the WLAN AP would constantly switch its connection to different cells since the WLAN AP is moving. It implicitly requires that 3GPP network should be able to discover/identify the new incoming WLAN AP. 
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Fig.2-2: WLAN AP deployed in vehicle
Proposal 2: The abovementioned deployment scenarios and their individual characteristics should be studied for RAN level interworking.
3 Conclusion
We suggest that following proposals are discussed and agreed:
Proposal 1: The abovementioned requirements on RAN level interworking should be discussed in RAN2.
Proposal 2: The abovementioned deployment scenarios and their individual characteristics should be studied for RAN level interworking.
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