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1 Introduction
In this contribution, we discuss some of the challenges associated with aggregating data traffic simultaneously over LTE and WLAN systems. In particular, we identify some issues with WLAN network selection and DRB selection for LWA. We also provide some discussion on the relationship between LWA and existing and proposed LTE-WLAN interworking mechanisms (including ANDSF).
2 Network selection for LWA
Operators may deploy many APs/ACs of which only a subset may be connected to an eNB and be capable of supporting LTE-WLAN aggregation (LWA) access. A mechanism is needed for the UE to identify which WLAN AP supports LWA. Furthermore, the network (LTE eNB) should be able to exercise some control over which AP (if any) is to be selected by the UE for LWA purposes. The result of the UE’s access network selection procedure may not be known to the network. Hence some kind of status reporting would be beneficial. In the sequel, we discuss how these issues may be addressed.
WLAN network discovery: In order to assist the UE in discovering LWA-capable APs, the eNB can transmit assistance information to the UEs either via broadcast (as part of system information) or dedicated RRC signalling. At the very least, the eNB should signal a list of WLAN APs that provide LWA access. 
Proposal 1: The network provides a list of WLAN APs (identified by SSID, BESSID, and/or HESSID) that provide LWA access to the UE. 
Apart from WLAN identifiers, it may also be useful to additional RAN assistance information. The assistance information may be specific to a particular WLAN AP or apply to all WLANs providing LWA access. Some examples of such additional assistance information are listed below.
1. The type of LWA access that is supported. For example, only downlink or only uplink LWA access may be supported. In another example, it may be desirable to distinguish between split bearer (3C) and non-split bearer (2C) LWA access options.
2. AP capability. For example, version of 802.11 supported, channel bandwidth, MIMO capability, and support of various IEEE and WFA features.
3.  AP information. For example, downlink and uplink backhaul rates and AP (BSS) load.

Proposal 2: RAN2 is requested to evaluate what kind of assistance information can be provided to UEs for enhancing the LWA feature.
WLAN measurements: Our views on the configuration and usage of WLAN measurements for LWA can be found in [5] and [6].
UE WLAN information: Prior to configuring LWA access, the eNB must be aware of the UE’s WLAN status. The UE’s WLAN status information may or may not be available from the WLAN side. For example, if the eNB and AP do not share a control plane interface, then the eNB is not aware of which AP the UE is connected to (if any). Even when the eNB and AP/AC are connected, it is possible that the eNB does not have sufficient information to route LWA packets to the appropriate network interface of the UE (e.g., the WLAN MAC or IP address). Moreover, the eNB may be aware of which SSID the UE is connected to, but not the specific AP to which the UE is connected. Knowledge of the AP providing WLAN access may be useful for effective load balancing. For these reasons, it is useful to define an information request and response procedure for the eNB to learn necessary information about the UE’s WLAN status to provide LWA access.
Proposal 3: RAN2 is requested to develop an information request and response procedure for the eNB to learn about a UE’s WLAN status.
If Proposal 3 is agreeable, then RAN2 can further discuss exactly what kinds of information needs to be provided to the eNB by the UE (e.g., WLAN association status, WLAN AP identity, MAC and/or IP addresses, and summary WLAN statistics). We note that as part of the WLAN information request and response procedure, there may be circumstances in which UE may not be willing to divulge its connectivity status to the eNB. The user’s privacy needs to be kept in mind while designing the above procedure.
WLAN network selection: It is possible that at a time when the eNB wishes to establish LWA access, the UE may not be connected to the WLAN AP desired by the eNB. For example, the UE may be connected to a non-operator WLAN such as the user’s home network or to a WLAN that does not support LWA access, or not connected to WLAN at all. It may be useful to allow the eNB to request the UE to associate with a particular WLAN or one of a set of WLAN APs for LWA access. The UE can use this information in conjunction with other policies (e.g., defined in HS2.0 [2]) to inform its network selection decision.
Proposal 4: RAN2 is requested to develop a WLAN network selection procedure to direct the UE to associate with a particular WLAN for providing LWA access.
3 DRB selection for LWA
For LWA operation, we envisage that the eNB will select one or more DRBs and notify the UE that these DRBs are being served by LWA access. For some applications, it may not be desirable that their traffic be carried over LWA (even if the LTE component is transport via RLC AM). We believe that some mechanism is needed to control the eNB’s application of LWA access to available DRBs. In some sense, this problem is similar in spirit to the traffic steering issue identified in Release 12 for RAN assisted interworking [3]. The RAN layer may not possess sufficient information (user subscription, application QoS etc.) to take this decision and may need to rely on core network entities. For example, similar to Release 12, NAS messaging may be used to inform the UE which EPS bearers can be treated with LWA and the UE can subsequently inform the eNB. In another approach, the eNB can be directly configured by CN entities but this might impact CN interfaces.
Proposal 5: RAN2 is requested to investigate mechanisms to inform the eNB of which DRBs can be used for LWA access.
4 Relationship with LTE-WLAN interworking
A UE that is capable of LWA may also be able to support Release 12 RAN assisted WLAN interworking as well as the (ongoing) Release 13 network controlled WLAN interworking. For a UE to support both aggregation and interworking seems somewhat complex and perhaps even unnecessary. 
Proposal 6: As baseline, we assume that a UE is not expected to deploy both aggregation and interworking.
5 Relationship with ANDSF
It is possible to identify scenarios where LWA and ANDSF [4] may be in conflict. For example, a UE may be configured with an ISRP IFOM rule restricting a particular IP flow to be sent over WLAN, or an ISRP MAPCOM rule prohibiting traffic from a particular APN to be sent over WLAN, or an ISRP and/or IARP NSWO rule restricting a particular flow over a certain WLAN or any WLAN. 
There are many possible means of addressing coexistence of LWA with ANDSF. However, it may be best to let SA2 address the problem of coexistence of LWA and ANDSF.
Proposal 7: RAN2 is requested to de-prioritize the issue of coexistence of LWA and ANDSF.
5 Conclusions
In this contribution, we have discussed the topics of network selection and DRB selection for LWA access. We also provided some discussion on the relationship between LWA and existing and proposed LTE-WLAN interworking mechanisms (including ANDSF). Our proposals are summarized as follows.
Proposal 1: The network provides a list of WLAN APs (identified by SSID, BESSID, and/or HESSID) that provide LWA access to the UE. 
Proposal 2: RAN2 is requested to evaluate what kind of assistance information can be provided to UEs for enhancing the LWA feature.
Proposal 3: RAN2 is requested to develop an information request and response procedure for the eNB to learn about a UE’s WLAN status.
Proposal 4: RAN2 is requested to develop a WLAN network selection procedure to direct the UE to associate with a particular WLAN for providing LWA access.
Proposal 5: RAN2 is requested to investigate mechanisms to inform the eNB of which DRBs can be used for LWA access.
Proposal 6: As baseline, we assume that a UE is not expected to deploy both aggregation and interworking.
Proposal 7: RAN2 is requested to de-prioritize the issue of coexistence of LWA and ANDSF.
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