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1. Introduction

In previous meetings, RAN3 has discussed the possible parameters which might be delivered between RAN and WLAN, in order to achieve the information exchange between RAN and WLAN, the interface between RAN and WLAN should be supported. In this paper, the interface between RAN and WLAN will be analyzed. In [1] 5 interface options for interface endpoint were discussed. This paper further discusses the proposed option 4 with more clarification. The discussion focus on the scenario of E-UTRAN and WLAN, but similar discussion also applies to the scenario RAN and WLAN.
2. Discussion 

2.1 Standardized interface between LTE and WLAN
The interface between LTE and WLAN is useful for operators for:

· Two way exchanging parameters to use them for traffic decisions from WLAN to 3GPP and vis-versa, e.g.; eNB may need to steer back UE from WLAN. 
· The interface may also be used for data forwarding between LTE and WLAN [2].
· For AP initial set up and parameters configuration or re-configuration
It is notified that it is possible to address the interface via OAM configuration or proprietary interfaces [2]. However, as some parameters reflect dynamic and the interface may be used for data forwarding, both options may not satisfy operator requirements. Therefore a standard interface is necessary between LTE and WLAN.
2.2 Endpoint for the interface between LTE and WLAN

For the end point of the interface, 5 architecture options were discussed in [1][3] as follow:

· Option 1: Set the endpoint at the AP.

· Option 2: Set the endpoint at the AP with AC function embodied in RAN.

· Option 3: Set the endpoint at the AC, i.e. the Access Controller.

· Option 4: Not specify the endpoint in WLAN, just study the protocol stack and functions of the application protocol at the WLAN end point, then LS IEEE for a decision on the end point.  

· Option 5:  A logical node is involved in RAN to coordinate with WLAN. 

In case of option 4 it is worth notifying that there is no specific endpoint for the interface. 

2.3 Possible interface endpoint for option 4
For option 4 in existing interworking architectures between LTE and other RATs (e.g. UTRAN, HRPD), the endpoint of interface for information exchange between LTE and other RATs in LTE is core network node (e.g. MME for signalling interface), and the endpoint of other RAT might be RAN node (e.g. HRPD AN) or core network node (e.g. SGSN). There is no direct interfaces between eNB and other RATs in existing LTE architecture. But it is observed that delay and overhead for information exchange should be bigger when there is no direct interface between eNB and other RATs. And considering that there might be a large number of WLAN nodes, it might cause big burden for core network nodes in case that all information exchange will be transmitted through them. Therefore, for option 4 above, the interface endpoint may be in LTE at the eNB.

Proposal 1: The endpoint for the interface between LTE and WLAN for architecture option 4 will be in LTE  at the eNB.
There are different implementations WLAN architectures, typically including fat AP (Access Point), fit AP and AC (Access Controller), and based on the WLAN architectures, the endpoint for the interface between LTE and WLAN at WLAN side might be fat AP, fit AP or AC, illustrated as Figure 1. Considering that there is no essential functional difference for different WLAN architectures, it is possible not to specify the endpoint in WLAN. The protocol stack of the interface and application functions can be study without too impacting WLAN architectures.
 Proposal 2: The endpoint for the interface between LTE and WLAN for architecture option 4 may be in WLAN will not be specified and the logical node WLAN can be used.
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Figure 1: Interface architectures between LTE and WLAN
Based on the above analysis, the proposed interface architecture between LTE and WLAN is illustrated as Figure 2.
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Figure 2: Interface architecture between eNB and WLAN
Option5 can considered as a variant of option4. Therefore option 5 study can mainly be completed in 3GPP RAN, since the interface is totally specified in 3GPP specifications, without involving IEEE.
3. Summary and conclusion
In this paper, the endpoint selection and protocol stack for the interface between LTE and WLAN have been analyzed, and RAN3 is kindly asked to discuss the following proposals:

Proposal 1: The endpoint for the interface between LTE and WLAN for architecture option 4 will be in LTE  at the eNB.
Proposal 2: The endpoint for the interface between LTE and WLAN for architecture option 4 will be in WLAN may not be specified and the logical node WLAN can be used..
This paper also proposes to update the TR 37.870 with the following TP”
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6
Description of addressed problems and solutions
6.x
 Potential solution for Interface between LTE and WLAN

6.X.1
Descriptions
The interface between RAN and WLAN which can be used to achieve the following functionalities:

· Used for exchanging information parameters to use them for traffic decisions from WLAN to RAN and vis-versa. 

· Used for data forwarding between RAN and WLAN

· Used for WLAN parameters configuration or re-configuration at AP/AC
6.X.2 Solutions
6.x.2.1 Architecture for the interface between LTE and WLAN

The following architecture options for the interface architecture may be considered between LTE and WLAN:
· Option 1: Not specify the endpoint in WLAN, the endpoint will be at RAN node.  

· Option 2:  A logical node is involved in RAN to coordinate with WLAN. 
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Figure 6.x.2.1-1: Interface architecture between RAN and WLAN
Note:  The endpoint for the interface between LTE and WLAN for architecture option 1 in WLAN may not be specified and the logical node WLAN can be used
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