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1. Introduction
WLAN/3GPP Radio Interworking study item (SI) has been approved by the RAN#58 plenary in Barcelona. 
In this paper we present some considerations regarding the work plan for the study item, followed by the scenarios and the key issues this study shall address. 
2. Proposed Work Plan
WLAN Interworking study item completion date is RAN#61 (Porto, 03/09) resulting in 4 RAN2 meetings to finish the study. It is therefore important to have a clear work plan and exercise discipline by sticking to it in order to complete the study in time. We propose the following schedule:
1. RAN2#81 (Malta, Janunary2013) –Scenarios and Key Issues

In this meeting RAN2 should identify the scenarios of interest and the problems that the study item shall address. The approved SID shall be used as the basis for the discussion. It is recommended that RAN2 agree on the TR skeleton. The scenarios and key issues to be addressed as part of the study item should be captured in the TR. We propose to prioritize the key issues in order to manage the continuation of the work more efficiently.
2. RAN2#81bis (Chicago, April 2013) – Solutions discussion

In the second meeting RAN2 should start discussing the proposed solutions. The discussions should focus on solutions that address the the agreed prioritized key issues. Agreed candidate solutions should be captured in the TR. RAN2 should also agree on the solutions evaluation criteria and capture it in the TR as well. 

3. RAN2#82 (Fukuoka, May 2013) – Solutions discussion

In the third meeting RAN2 should continue solutions discussions, with the goal of documenting agreed candidate solutions in the TR along with a comparison table. 

4. RAN2#83 (Barcelona, August 2013) – Solution Down Selection

In the last meeting of the study item RAN2 should try to down select one solution, based on the usual pain vs. gain approach.
3. Scenarios

Scenario 1 
Operator A that has 3G and/or LTE network deploys and manages WLAN network. There is a certain level of integration between the 3GPP CN and the WLAN networks (e.g. for SIM-based authentication, etc), but generally it is assumed that no information can be exchanged between the 3G/LTE and WLAN RAN nodes.

[image: image1.emf]LTE

WLAN


Figure 1: Scenario 1
Note: user plane data from WLAN access is not necessarily routed via the CN.

Scenario 2

Operator A that has a 3G and/or LTE network has an agreement with WLAN service provider B to provide WLAN service for its subscribers. CN integration between the 3GPP operator A and WLAN service provider B may or may not be available, but generally it is assumed that no information can be exchanged between the 3G/LTE and WLAN RAN nodes.
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Figure 2: Scenario 2
Note: Service provider B may be a WLAN service provider, cellular operator that deploys WLAN network or any other entity operator A has an agreement with.
Scenario 3

Operator A deploys (e)NBs with integrated WLAN APs. There is a certain level of integration between the 3GPP CN and the WLAN networks (e.g. for SIM-based authentication, etc). Additionally, a certain information exchange between the integrated (e)NB and AP is possible via proprietary interfaces. Note – standardization of such interfaces is beyond the scope of the current study item.
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Figure 3: Scenario 3
Proposal 1: It is proposed to capture the above scenarios in the TR.

4. Key Issues
In this section we list the key issues with the current WLAN deployments faced by operators and users which may benefit from RAN level optimizations. According to the SID [1] the following issues should be taken into account during the study:
1. Operator deployed WLAN networks are often under-utilized

2. User experience is suboptimal when UE connects to an overloaded WLAN network 

3. Unnecessary WLAN scanning may drain UE battery resources

In this section we provide further considerations regarding these issues agreed in this SID and propose to capture them in the TR.

1. WLAN Network Utilization Improvements
WLAN networks deployed by the operators and their partners are often underutilized. The reasons for this are manifold, ranging from authentication issues to suboptimal UE network selection decisions and users simply disabling WLAN radio in their UEs. Not all of these issues fall into the RAN scope and some of them are being already addressed by the corresponding SA2 and CT1 work and study item, see [2]. 
We believe that one of the reasons for WLAN network underutilization maybe the user experience associated with WLAN. If the user experience is poor the user may switch off the WLAN radio. Improving the user WLAN experience by solving the issues listed below will cause the user to user WLAN more often and thus improve the operator WLAN network utilization.

Additional reasons for WLAN network underutilization may be identified during the study.

To address this key issue RAN2 should study the reasons for WLAN network underutilization that are in the RAN scope and propose solutions that aim at improving the WLAN network utilisation and improving efficiency of offloading traffic from cellular network.

2. WLAN/3GPP Load Balancing & Performance Improvements
While WLAN offload has many benefits both for the operator and the user, sometimes it may also negatively affect the user experience. This may happen, for instance, when the UE makes suboptimal network selection decision choosing between the WLAN and 3GPP networks.
Currently network selection decisions to/from WLAN are based on WLAN and LTE/3G signal strength alone, without taking into account the current network load. The user may connect to an overloaded WLAN network having a very strong signal which delivers lower throughout and higher latency compared to the LTE/3G network. In other situations the user may stay connected to an overloaded LTE/3G network when less loaded WLAN network is available.
In some extreme cases the user may receive no service at all when connected to a heavily overloaded WLAN network, as most smartphone implementations today disable cellular access when connected to WLAN. It has been reported that some users turn off WLAN in their smartphones to resolve this problem.
3GPP/WLAN load balancing may improve the overall user experience when the operator deploys WLAN along with the LTE/3G network.

To address this key issue RAN2 should study WLAN/3GPP network selection issues and propose solutions that aim at improving the UE network selection decisions.
3. WLAN Access Network Selection Improvements
Currently WLAN enabled UEs always scan for WLAN networks, even in areas where WLAN networks are not deployed which negatively impacts UE battery life. ANDSF network selection can provide local WLAN access network information, however there is a certain overhead associated with ANDSF network selection procedures as the UE needs to be connected to the network and use high level protocols (OMA DM) in order to receive ANDSF information.

Providing WLAN access network information via RAN, as it is done for all other 3GPP and non-3GPP networks such as CDMA2000, may be more efficient. 

As users are very concerned with the UE battery life, some users have been reported to disable WLAN to reduce WLAN scanning impact on battery. 
To address this key issue RAN2 should study batter life issues related to WLAN scanning and propose solutions shall aim at improving UE battery life.
Proposal 2: It is proposed to capture the above key issues in the TR.

5. Solution Evaluation Criteria

Solutions identified during the WLAN interworking study should be evaluated based on the standard pain vs. gain criteria. The proposed solutions should be compared both to the baseline, i.e. the Release-11 functionality and among each other. RAN2 should aim to standardize solutions addressing real problems faced by the operators with minimal standardization and implementation impact.
We propose to use the following comparison table to evaluate the solutions

	
	Benefit 
	Standardization Impact
	Implementation Impact
	Applicable for scenarios

	Baseline (Rel-11)
	
	
	
	

	Solution 1
	
	
	
	

	Solution 2
	
	
	
	


Table 1: Solution Evaluation Criteria
Proposal 4: It is proposed to capture the above evaluation criteria table in the TR.

6. Conclusion and Proposals
In the above sections we discussed WLAN Interworking work plan and analysed relevant scenarios and key issues to be addressed in this study.

We propose that RAN2 agrees on the following proposals as basis for the continuation of the work in RAN2 and captures the relevant text in the TR.
Proposal 1: It is proposed to capture the scenarios in Section 3 in the TR.

Proposal 2: It is proposed to capture the key issues in Section 4 in the TR.
Proposal 3: It is proposed to capture the evaluation criteria in section 5 in the TR.
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