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1 Introduction
Base on the second phase described in [1] of this study, the solutions that enable enhanced operator control for WLAN interworking, and enable WLAN to be included in the operator’s cellular Radio Resource Management (RRM), should be discussed. In this paper, we investigate the possible solutions and challenges which may be taken into account for this study.
2 Discussion
A comprehensive list of possible deployment scenarios of LTE WLAN integration was given by CATT [2] in the previous meeting. Two of these deployment scenarios comply with the agreements in RAN2 #81 meeting minutes: 
1. Avoid changes on WLAN radio interface

2. We do not base our solutions on an interface between RAN and WLAN (no standardized interface)
They are, referring to [2], Scenario 1: H{e}NBs/eNBs/NodeB and WLAN AP without any interface, and Scenario 3: internal interface (i.e. non-standardized) between H{e}NBs/eNBs/NodeB and WLAN AP.
Each of these scenarios and their sub-categories will have different RRM solutions. For better explanation of the various RRM solutions in different scenarios, the deployment scenarios given in [2] are re-classified into seamless, non-seamless and RAN-level integrations, to be discussed in the following. Additionally, UE-assisted RRM is also considered independent of the scenarios.
2.1 RRM of Seamless Mobility 
Figure 1 shows the scenarios of seamless mobility. They are considered a seamless integration architecture because of the interface between the two CNs. Since there is an interface between 3GPP CN and WLAN CN, it is reasonable and beneficial to enhance the RRM function in 3GPP CN with the load information provided by WLAN. With the on-going Wi-Fi technology, such as IEEE 802.11v (IEEE working group that is defining methods for improved Wi-Fi management, including the ability to lower power when not needed and redirect packets to different access points to balance the traffic load), we propose that the RRM cooperation of 3GPP (such as ANDSF) and WLAN (such as 802.11v) should be further studied. 

Since Figure 1(a) is the current deployment scenario, WLAN AP and H{e}NBs/eNBs/NodeB are deployed separately and there isn’t any interface between them, ANDSF seems to be the most adequate solution to cooperate with WLAN RRM, such as IEEE 802.11v. Hoverer in the co-located case Figure 1(b), in addition to the standardized interface between 3GPP CN and WLAN CN, proprietary and non-standardized interface between H(eNB)/eNB/NodeB and WLAN AP may be designed, such as a new RRC measurement report, so H(eNB)/eNB/NodeB can share responsibility for inter-RAT RRM.
Proposal 1: For seamless mobility, the RRM cooperation of 3GPP (such as ANDSF) and WLAN (such as 802.11v) should be further studied.
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Figure 1 scenarios of seamless mobility
2.2 RRM of Non-Seamless Mobility
Figure 2 shows the scenarios of non-seamless mobility where there is no interface between the two networks. In Figure 2(a), the operator network will be responsible for RRM of 3GPP and WLAN networks. It is foreseeable that due to the dynamical variation in the loading condition of WLAN, the high latency of information exchange between WLAN AP and operator network, and between operator network and H{e}NBs/eNBs/NodeB, will pose significant challenges to the effective management of radio resources from both networks.
Therefore, we believe that the scenario in Figure 2(b) is more feasible to achieve a better performance in RRM of non-seamless mobility since the relevant information between the two networks can be exchanged across the internal interface. Some RRM functions may be implemented in H{e}NBs/eNBs/NodeB for a quick response to the variation in WLAN load condition. 
Proposal 2: For non-seamless mobility, H{e}NBs/eNBs/NodeB and WLAN AP co-located scenario is preferred for better RRM performance.
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Figure 2 scenarios of non-seamless mobility
2.3 RRM in RAN Level with Internal Interface
Figure 3 shows the collocated case with internal interface between H{e}NBs/eNBs/NodeB and WLAN AP. Moreover, from CN point of view only H{e}NBs/eNBs/NodeB is visible. In this special scenario, we consider LTE as the primary radio resource, and WLAN as the secondary radio resource for traffic offloading. RRM can be executed in 3GPP CN and H{e}NBs/eNBs/NodeB. 
1. RRM in CN: Similar to Figure 1(b), RRM cooperation of 3GPP (such as ANDSF) and WLAN (such as 802.11v) is realized with information exchange via internal interface between H{e}NBs/eNBs/NodeB and WLAN AP. 
2. RRM in RAN: There are two possible solutions to consider. One is to enhance the inter-RAT RRM in H{e}NBs/eNBs/NodeB to achieve the load balancing between 3GPP and WLAN. The other is to bring the RRM integration point deeper into the protocol stack towards the Physical (PHY) layer and closer to the User Equipment (UE) inside the radio access network, thereby allowing a tighter integration for seamless and joint management of the two radio resources.
Proposal 3: Identify “RRM in RAN level with internal interface” as the possible operation need to be further studied
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Figure 3 co-located scenario with internal interface
2.4 UE-assisted RRM 
UE-assisted RRM refers to the methods where a UE collects the load information of WLAN, and reports to H{e}NBs/eNBs/NodeB via the 3GPP radio link for further RRM processing in H{e}NBs/eNBs/NodeB or ANDSF server, etc. However, what are the necessary load information and how to exchange these load information (for example, a new RRC message) need to be further studied.
Proposal 4: For UE-assisted RRM, the necessary load information provided by UE to eNB and the procedure to exchange load information via 3GPP radio link need to be further studied.

3 Conclusions

According to the above analysis, RAN2 is requested to adopt the following proposals.
Proposal 1: For seamless mobility, the RRM cooperation of 3GPP (such as ANDSF) and WLAN (such as 802.11v) need to be further studied.
Proposal 2: For non-seamless mobility, H{e}NBs/eNBs/NodeB and WLAN AP co-located scenario is preferred for better RRM performance.
Proposal 3: Identify “RRM in RAN level with internal interface” as the possible operation need to be further studied
Proposal 4: For UE-assisted RRM, the necessary load information provided by UE to eNB and the procedure to exchange load information via 3GPP radio link need to be further studied.
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