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1 Introduction
In RAN3#83bis meeting, the way forward on Multi-RAT Joint coordination was agreed as follows[1]; 
	1. General requirements and definitions for Traffic Steering and Spectrum re-allocation definition 

· TP in R3-140922[1] were agreed into TR 37.870
2. Use cases for Coordination Involving 3GPP\WLAN

· The further discussion on 3GPP/WIFI interworking will be based on following steps: 

1) identify the potential scenarios/ use cases;

2) investigate what information needed; 

3) define the way to obtain the information. 
· It is noted that the discussion should regard to RAN2/SA2 works. 

3. The skeleton of TR37.870 was agreed in R3-140919


On the basis of agreed discussion steps, this paper provides additional scenarios/use cases identified as the step 1. 
2 Additional scenarios/use cases involving WLAN
2.1 Current potential use cases
At the last meeting, potential use cases were discussed [2] and the minutes captured the following texts;
	Use cases:

1: Seamless mobility from WLAN to 3GPP: mobility without service interruption, any SA2 work on service continuity?

2: Appropriate UE steering from WLAN to 3GPP

3: Resolving mobility decision conflict

4: Automatic WLAN AP/AC parameters collection/setting

-> To Continue


In the following sections, we would propose additional scenarios/use cases. 
2.2 3GPP/WLAN Radio Interworking complement scenario
In this section we provide some possible use cases to complement the mechanism in 3GPP/WLAN Radio Interworking WI discussed in RAN2. 
2.2.1 Network selection/traffic enhancements
At RAN2 #85-bis meeting, it was agreed that the actual decision of offloading can be determined by a single set of RAN assistance parameters provided by the eNB/NB [6]. 
	Agreements
1
For the RAN mechanism a single set of RAN rules with one set of RAN assistance parameters that determines access selection and traffic routing. It is up to the UE whether it associates with the Access Point only when the rule is met or already before. If multiple WLANs meet the criteria, it is up to the UE implementation which one to choose (or follow the absolute priorities if such are considered necessary and signalled (FFS)). 


Observation 1:
eNB/NB has to configure RAN assistance parameters used in RAN rules to determine network selection/traffic steering to/from WLAN. 
Obviously, the role of eNB/NB should be to provide precise RAN assistance parameters for the appropriate decision of access network and/or traffic steering. In the case, a possible problem is, how the eNB/NB decides suitable RAN assistance parameters, taking into account current loads in eNB/NB and WLAN APs. The eNB/NB should have the capability to gather information, e.g. load information and/or maximum achievable data rate, from WLAN AP or AC, in order to adjust RAN assistance parameters before signalling to the UE, e.g. comparing both own load and WLAN load. 
Proposal 1:
RAN3 should consider the precise control of network selection/traffic steering use case to facilitate eNB/NB to adjust RAN assistance parameters signalled to the UE. 
Proposal 2:
If Proposal 1 is acceptable, RAN3 should discuss the method for the eNB/NB to obtain at least load information and maximum achievable data rate from WLAN AP/AC. 
2.2.2 Offloading granularity 
We analyzed in [7] that RAN3 may enhance the granularity of traffic steering in the RAN solution because RAN2 agreed as follows [4]; 
	Agreements
2
RAN solution without ANDSF supports APN level offload granularity only.

[…]


Currently the RAN solution provided by RAN2 may be considered suboptimal, since it’s common view that smaller granularity of traffic steering can bring more gains in WLAN interworking, from perspective of e.g. load balancing between 3GPP RAN and WLAN. 
Comparing to Core Network solutions from granularity point of view, MAPCON (Multi Access PDN Connectivity) can be similar with APN level offload above. However, RAN solution does not have the capability for IP flow level offloading, while CN has IFOM (IP Flow Mobility) to support it. On the other hand, RAN has the knowledge of a bearer, so RAN can use the information for bearer level steering which has not been provided by CN. Therefore, RAN 3 should consider enhancing the steering granularity of the RAN solution in discussed in RAN2. 
Observation 2:

The current RAN solution has a limitation in terms of steering granularity. 
Observation 3:
There are four steering granularities, per-IP flow, per-bearer, per-APN and per-UE in precision order, while RAN2 solution has just per-APN steering. 
Proposal 3:
RAN3 should consider the steering granularity enhancements use case to facilitate flexible traffic steering. 
If Proposal 3 is acceptable, we should consider the direction of the traffic steering, i.e. from 3GPP RAN to WLAN and from WLAN to 3GPP. 

In case traffic is offloaded from 3GPP RAN to WLAN, it may be desirable for the eNB/NB to obtain the QoS control capability of specific WLAN AP/AC in order for the eNB/NB to decide whether GBR traffic, e.g. VoIP and/or video streaming, can be offloaded to WLAN or not. As is well known, today’s WLAN has the optional capability of QoS control as IEEE 802.11e [8]. If the option in WLAN can be assumed, the eNB/NB will perform the traffic steering more efficiently without degradation to the current carrier-grade level QoS. 
Observation 4:
For offloading from RAN to WLAN, the QoS control capability of specific WLAN AP/AC should be provided to the RAN. 
As for the onloading case, i.e. traffic steering from WLAN to 3GPP RAN, the QoS characteristics of the selected traffic may be useful to map the WLAN traffic into 3GPP traffic in the eNB/NB. 
Observation 5:
For onloading from WLAN to RAN, the QoS characteristics of the selected traffic to be steered should be provided to the RAN. 
2.3 WLAN AP deployment 

A practical multi-RAT deployment was introduced in the contribution in RAN2 [9]. According to the contribution, tens of APs are deployed per 3GPP cell in average, while it may be hundreds of APs assuming non-uniform deployment, e.g. in dense urban. For some time in the future the number is expected to be increased, so it may surpass the assumption for H(e)NB deployment. 
Observation 6:

 The number of WLAN APs can be substantial and will only increase significantly over time. 
It is also expected that signalling load in a network and/or processing load in a control node will become an issue for Multi-RAT joint coordination involving WLAN, similar to the H(e)NB case. 
Proposal 4:
Signalling and processing load should be considered for the use case with large number of WLAN AP deployment. 
2.4 3GPP level security over WLAN 
Currently, traffic which is initiated in 3GPP network is often offloaded to WLAN network including trusted WLAN access and untrusted WLAN access, where the untrusted WLAN access does not ensure security. 3GPP CN has developed a solution defining ePDG (Evolved Packet Data Gateway) to facilitate that the UE establishes a secure tunnel, i.e. IPsec, before the traffic routing [10]. However, from RAN’s perspective, it cannot directly control the security of the traffic to be steered and it may be inefficient for the tunnelling to be established whenever traffic steering to WLAN is needed. Therefore, a more flexible security solution for RAN should be discussed in this SI.   
Proposal 5:

RAN3 is asked to discuss whether untrusted WLAN should be handled or not. 
3 Conclusion
In this paper, we provide possible scenarios/use cases for Multi-RAT Joint Coordination involving WLAN. RAN3 is kindly asked to discuss and agree on the following proposals; 
Observation 1:
eNB/NB has to configure RAN assistance parameters used in RAN rules to determine network selection/traffic steering to/from WLAN. 

Proposal 1:
RAN3 should consider the precise control of network selection/traffic steering use case to facilitate eNB/NB to adjust RAN assistance parameters signalled to the UE. 

Proposal 2:
If Proposal 1 is acceptable, RAN3 should discuss the method for the eNB/NB to obtain at least load information and maximum achievable data rate from WLAN AP/AC. 

Observation 2:

The current RAN solution has a limitation in terms of steering granularity. 

Observation 3:
There are four steering granularities, per-IP flow, per-bearer, per-APN and per-UE in precision order, while RAN2 solution has just per-APN steering. 

Proposal 3:
RAN3 should consider the steering granularity enhancements use case to facilitate flexible traffic steering. 

Observation 4:
For offloading from RAN to WLAN, the QoS control capability of specific WLAN AP/AC should be provided to the RAN. 

Observation 5:
For onloading from WLAN to RAN, the QoS characteristics of the selected traffic to be steered should be provided to the RAN. 

Observation 6:

 The number of WLAN APs can be substantial and will only increase significantly over time. 

Proposal 4:
Signalling and processing load should be considered for the use case with large number of WLAN AP deployment. 

Proposal 5:

RAN3 is asked to discuss whether untrusted WLAN should be handled or not. 
4 References

[1] R3-140954, “ Way forward on Multi-RAT Joint coordination”, CMCC(rapporteur), 3GPP TSG-RAN3 Meeting #83bis
[2] R3-140655, “ Use cases for UE/Traffic steering between 3GPP RATs and WLAN”, CMCC, 3GPP TSG-RAN WG3 Meeting #83bis
[3] R3-14xxxx, “Draft report of 3GPP TSG RAN WG3 meeting #83bis”, MCC
[4] R2-141854, “Report of 3GPP TSG RAN WG2 meeting #85”, MCC, 3GPP TSG-RAN Working Group 2 meeting #85bis
[5] R2-141643, “WLAN identifier provisioning”, Ericsson, 3GPP TSG-RAN WG2 #85bis
[6] Chairman’s notes, RAN2 Chairman (Ericsson), 3GPP TSG RAN WG2 #85bis
[7] R3-140758, “Multi-RAT Joint coordination involving WLAN”, Kyocera, 3GPP TSG RAN WG3 Meeting #83bis
[8] “Wi-Fi Roaming – Building on ANDSF and Hotspot2.0”, Barbara Orlandi (Alcatel-Lucent Bell Labs, Frank Scahill (BT), 2012
[9] R2-130086, “Scenarios and Requirements on WLAN/3GPP Radio Interworking”, CMCC, 3GPP TSG-RAN WG2 Meeting #81
[10] “Achieving carrier-grade Wi-Fi in the 3GPP world”, Ericsson Review 284 23-3183, Stephen Rayment, Joakim Bergstrom, 2012

4
2/4

