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1. Introduction
Among the objectives of the WI on RAN-WLAN Interworking ([1]), RAN2 should discuss and define which RAN assistance information should be used for traffic steering.

As discussed during the Study Item phase, one identified example of RAN assistance information was about resource allocation ([2]):
	Parameter
	Description

	Resource Allocation
	Maximum resource allocation the UE may receive on UMTS/LTE


This contribution describes one mechanism for Idle UEs, using RAN broadcast assistance information, for estimating specifically the Throughput allocation over RAN ([3]). Such Throughput estimation can be used as one criteria/condition for controlling traffic steering between RAN and WLAN.  

2. UE based traffic steering using RAN broadcast assistance
Similarly to what is done in today cellular networks to steer dormant UEs across different layers or RATs, the advantage of controlling idle/dormant UEs is that it allows the network to offload RRC/RAB (re)establishments to the most appropriate network. This will avoid or minimize UEs first establishing a connection to the RAN if/when conditions are more favourable on WLAN (or vice versa), thus reducing unnecessary signalling load and resource allocation on one RAT (3GPP or WLAN) if an immediate transition to a better one is expected or desired. 
A UE in Idle mode in RAN (or other ”dormant” states, e.g. CELL/URA_PCH or CELL_FACH, during periods of data inactivity) can use its measured radio channel quality and some RAN assistance information to estimate the achievable throughput over the cellular network. This can be used, together with other metrics, to control traffic steering between RAN and WLAN. 
In a scenario where a UE is not active over WLAN (and Idle/dormant in RAN), the UE could select the proper network (RAN or WLAN) once data activity resumes, based on the estimated achievable throughput to be compared to a certain threshold, set in the UE (e.g. via ANDSF or other UE based policies) or provided by the RAN. For example, traffic should go/remain in RAN if the achievable RAN Tput is above a certain threshold and/or move/remain to WLAN if below a (same or different) threshold. As said, other rules/criteria can be set in combination with Throughput related ones.
The mechanism is illustrated in Fig.1.

[image: image1.emf]3GPP RAN WLAN UE

Broadcast Assistance 

Information

RAN Idle/ 

dormant 

state

When data resumes, UE estimates 

achievable RAN Tput and

(re)establishes the call in  RAN/ WLAN


Figure 1: Traffic steering for UEs in RRC Idle (or dormant) state
In the scenario where data activity is ongoing over WLAN (UE still Idle/dormant over RAN) and traffic is to be steered to RAN based on RAN broadcast info/criteria, the trigger for the UE to update RAN assistance data and estimate RAN Throughput would be different (than data resuming, as in Fig.1). For example, the UE may be configured to perform a check periodically or based on WLAN conditions (details are left for further study).   
Few more details on the proposed RAN Broadcast assistance information, and how it can be used by the UE to estimate RAN Throughput, are described in the following sections.
2.1
Estimating DL achievable Throughput at the UE
NOTE: The mechanism described in this section uses specific HSDPA terminology and examples. Nevertheless, a similar approach can be considered for LTE. 

At a high level, one way for the UE to estimate the achievable downlink Throughput is to measure the radio channel quality (e.g. SNR) and determine a “CQI” (Channel Quality indicator), similar to what the UE computes (and reports) in connected mode. The measured CQI could then be mapped into a standard Transport Block Size (TBS), i.e. mapped to an achievable DL Throughput. 
Additionally, the RAN can assist the UE to make a better Throughput estimation, e.g. taking into account current RAN conditions and offloading requirements, by broadcasting a “CQI Offset”, which can be used by the UE to scale the measured CQI (and correspondent estimated DL Throughput).
Note that a similar approach is used in HSDPA connected mode, where the RAN can signal to the UEs a measurement power offset (MPO), which is used to scale the UE reported CQI. In this case the offset should reflect the current available DL HS power. 

A simplified version of the above mechanism may consist of one default CQI-to-TBS mapping table and “CQI offset” applicable to all UEs. A more sophisticated approach may use different mapping tables based on the UE category/capability and/or different RAN capabilities (e.g. multicarrier, MIMO), for example the RAN could signal an index/pointer to specific mapping rules/tables.
2.2
Estimating UL achievable Throughput at the UE
Similar considerations as described above may apply to the UL Throughput, i.e. the UE estimates an achievable UL Throughput and use either DL or UL Throughput requirements (or both) to select the proper network at call (re)establishment. Whether to make the selection decision based on estimated RAN Throughput in DL, UL or both could be configured by the RAN or in the UE (e.g. based on specific application requirements).
Focusing on HSPA, a suitable mechanism would be an extension of what is already defined for Rel-8 HS-RACH (using a broadcast default/common UL scheduling grant for EUL transmission in CELL_FACH state). In particular, the UL Throughput estimate could be based on the UE estimation/computation in its current radio conditions (e.g. pathloss) and configurable parameters/rules, and converting it into achievable Throughput by means of standard mapping tables.  RAN can broadcast a “UL Grant”, which would take into account current RAN Uplink conditions and offloading requirements. 
As for Downlink, different UE and/or RAN UL capabilities can be taken into account if desired, by pointing to different Throughput mapping tables.
3. Summary and Proposal

Proposal 1: RAN2 should discuss the proposed RAN broadcast assistance mechanism to enable idle/dormant UEs to estimate the achievable Throughput over RAN, to be used as one criterion for RAN-WLAN traffic steering.
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