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1. Introduction

In the last RAN#58, RAN agreed to initiate a study item (RP-122038) on WLAN/3GPP Radio Interworking.

In the first phase the study item objective is to:

-
Identify the requirements for RAN level interworking, and clarify the scenarios to be considered in the study while taking into account existing standardized mechanisms.

This contribution proposes some interworking scenarios and areas for enhancement that the study should focus on, in particular targeting a better load balancing between 3GPP RAN and operator WLAN.

2. WLAN/3GPP Radio Interworking scope

2.1
High level reference architecture
Figure 1 shows a proposed high level reference architecture for the RAN level interworking. 
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Figure 1:  Reference architecture for the RAN level interworking

In particular, the following assumptions are made, and proposed to be agreed as way forward for this study item.
Proposal 1:
No interface is assumed to exist between the operator WLAN and 3GPP RAN in the network.

NOTE:
Optimizations related to a shared backhaul interface were discussed during the formation of the SI and can be considered in future releases.

Proposal 2:
New procedures to be defined are confined to changes to the 3GPP UTRA-Uu and E-UTRA-Uu interface. 

NOTE:
Changes to the 802.11 interface or to NAS, S1/Iu should be considered out of scope in this particular SI and should be addressed elsewhere by a separate SI.

3. WLAN/3GPP Radio Interworking scenarios 
Based on the scope of the architecture defined in Figure 1, 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 
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/freqeuncy layers based on the UE’s state and service requirements.

As such, the following two enhancements are proposed to be considered as candidates for WLAN/3GPP RAN level interworking study:

1.
RRC broadcast enhancements, i.e., SIB signalling optimizations
2.
RRC unicast enhancements, i.e., RRC dedicated signalling optimizations
3.1
RRC broadcast enhancements for WLAN/3GPP Radio Interworking
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 3:
Enhancements to SIB signalling should be considered as a possible study area for WLAN/3GPP Radio Interworking.

3.2
RRC unicast enhancements for WLAN/3GPP Radio Interworking
The RAN could unicast information to steer individual UEs to or from operator WLAN, potentially using some signaling 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 4:
Enhancements to RRC dedicated signalling should be considered as a possible study area for WLAN/3GPP Radio Interworking.

4. Summary and Proposal

RAN2 should discuss and decide on the following proposals.
Proposal 1:
No interface is assumed to exist between the operator WLAN and 3GPP RAN.

Proposal 2:
New procedures to be defined are confined to changes to the 3GPP UTRA-Uu and E-UTRA-Uu interface. 

Proposal 3:
Enhanced SIB signalling should be considered as a possible study area for WLAN/3GPP Radio Interworking.

Proposal 4:
Enhanced RRC dedicated signalling should be considered as a possible study area for WLAN/3GPP Radio Interworking.
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