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1. Introduction

The following scenarios have been identified as being potential areas for enhancement in the WLAN/3GPP Interworking SI:

1. Identification of network selection mechanisms that will ensure a UE will be connected to the most appropriate network, whereby the decision is made by considering both the UE’s as well as overall network performance
2. WLAN scanning optimizations that improve UE battery life
This contribution proposes some general requirements to be satisfied for a solution to address the network selection mechanisms for the UE.

2. Requirements for network selection mechanisms defined for WLAN/3GPP Radio Interworking
For network selection mechanisms, the following two scenarios (in terms of potential enhancements) should be considered relevant to RAN level interworking:

1.
UE is in RRC Idle mode (or equivalent reselection states in UTRA) in RAN, receiving RRC broadcast messages
2.
UE is in RRC Connected mode in RAN, receiving (and/or transmitting) RRC unicast messages 
NOTE: 
Currently there are two sets of procedures in RAN for managing idle and connected mode load balancing scenarios (mainly inter-frequency and inter-RAT), i.e., where a UE is camped or connected on the RAN respectively. These two set of procedures consist of broadcast and unicast signalling to manage RAT/frequency/cell selection and mobility (reselection/handover) respectively. Both mechanisms are useful to load balance the UEs in the system across the various RAT/frequency layers based on the UE’s state and service requirements.

2.1
Idle mode enhancements for WLAN/3GPP Radio Interworking
For idle mode enhancements, the RAN could broadcast information to UEs to manage the UE association with operator WLAN. 

The advantages of RRC broadcast enhancements for WLAN/3GPP Radio Interworking are as follows:

-
Reduces signalling load and user plane latency, i.e., UE avoids connecting to RAN before being moved to WLAN

-
Scales very well for a large number of UEs

-
Offload can be based on configurable per-UE/service policies, i.e., can be made compatible with other existing WLAN selection policies (e.g. ANDSF)

Proposal 1:
Enhancements to SIB signalling for idle mode UEs should be considered as a possible study area for WLAN/3GPP Radio Interworking.

Given a broadcast solution, the next question is what types of information should be broadcast by the RAN. In this scenario there are two categories of information available to broadcast to improve network selection:
1.
Broadcast information regarding WLAN network suitability for access

2.
Broadcast information regarding RAN network suitability for access

As captured in the TR in R2-130887, section 5.1 [1]:

1. Solutions developed as a result of this study should not rely on standardized interface between 3GPP and WLAN RAN nodes.

Therefore, since there is no backhaul network interface assumed between the WLAN and the RAN, the network suitability of WLAN may not be known in the RAN. Additionally, WLAN has already defined IEs in 802.11k (BSS load) and Hotspot 2.0 (WAN metrics) which the UE can use to determine suitability of the WLAN AP for access. As such any information broadcast by the RAN should not include WLAN loading. Some exceptional use case may be found in a co-located RAN and AP scenario, which may be left open for further study.
Proposal 2:
Enhancements to SIB signalling shall minimize unnecessary WLAN loading information broadcast over the RAN, given that WLAN loading information is already available via the WLAN AP.
2.2
Connected mode enhancements for WLAN/3GPP Radio Interworking
For connected mode enhancements, the RAN could unicast information to steer individual UEs to or from operator WLAN, potentially using some signalling information or indication from the UEs. 

The advantages of RRC unicast enhancements for WLAN/3GPP Radio Interworking are as follows:

-
More granular network control of individual UEs to trigger WLAN/3GPP radio interworking, e.g., based on WLAN/RAN quality measurements and/or service requirements

-
More dynamic real-time traffic offload to WLAN based on conditions in the RAN such as load/congestion, user/service preferences, the quality and availability of WLAN hotspots in the area, etc.
Proposal 3:
Enhancements to RRC dedicated signalling should be considered as a possible study area for WLAN/3GPP Radio Interworking.
Given a unicast solution, the next question is what level of association is needed by the UE to report information to the RAN. In this scenario there are two levels of association to consider for improving network selection:

1.
Information regarding WLAN network suitability for access where the UE is not required to associate with WLAN

2.
Information regarding WLAN network suitability for access where the UE is required to associate with WLAN

In the interest of battery savings and reducing signalling to the core network, it is preferred if the UE does not first need to associate with WLAN in order to report to the RAN.
Proposal 4:
Enhancements to RRC dedicated signalling shall not require the UE to be associated with WLAN in order to obtain the required measurement.
Based on this proposal the following types of information are available from WLAN:

-
OTA IEs received in the beacon from or probe response
-
802.11u, 802.11k or Hotspot 2.0 IEs received over ANQP or in the beacon or probe response
3. Summary and Proposal

RAN2 should discuss and decide on the following proposals.
Proposal 1:
Enhancements to SIB signalling for idle mode UEs should be considered as a possible study area for WLAN/3GPP Radio Interworking.
Proposal 2:
Enhancements to SIB signalling shall minimize unnecessary WLAN loading information broadcast over the RAN, given that WLAN loading information is already available via the WLAN AP. 
Proposal 3:
Enhancements to RRC dedicated signalling should be considered as a possible study area for WLAN/3GPP Radio Interworking.
Proposal 4:
Enhancements to RRC dedicated signalling shall not require the UE to be associated with WLAN in order to obtain the required measurement.
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