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1 Introduction
Following the discussion in [1] on which access selection solution is best suited to enable WLAN/3GPP radio interworking to achieve the goals and requirements, this contribution aims at further describing and characterizing how an access selection solution could be specified for the case when UE is in idle state. Connected mode considerations can be found in [2].
2 Discussion
In the context of access selection between 3GPP RANs and WLAN, it has been discussed that the 3GPP RAN could provide information about its load conditions as a way to support the UE to evaluate the most appropriate RAT. However, ‘raw’ load information is not necessarily the best way forward and in this contribution the reasons behind that are highlighted.
2.1 Load broadcasting-based approach
One possible approach is to have the 3GPP RAN provide the UE (for example by broadcast) with load information, as shown in Figure 1. Load could, for example, be the percentage of used physical resource blocks. The UE can then guesstimate, by implementation-specific means, the expected UE throughput based on load.
More specifically, the UE would perform something like:
· 3GPP_throughput = f (load, RSRP, …)

· WLAN_throughput = f (BSS, WAN, RSSI, …)

Where f() is a function that depends on UE implementation.
The UE would then choose the RAT where it expects the best throughput.
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Fig. 1: Load indication as NW assistance
2.1.1 Considerations on Load broadcasting-based mechanisms

There are some aspects which should be considered when it comes to load-based mechanisms and that make such approach not the best for 3GPP/WLAN interworking.
· Load depends on many parameters, such as:

· Processing load

· Enabled features

· Backhaul/CN load

· Air interface utilization

· Interference (high interference requires lower MCS)

· Uplink and downlink load may be different

· Available frequencies (UE may not camp on the frequency which it would be served by, if connecting to 3GPP)

· Number of antennas
· Load changes dynamically:
·  Load indication needs to be dynamically updated to avoid outdated information

· If such load information is provided for example via broadcast, the UE is required to read system information accordingly, and that may increase battery consumption if the information is updated very frequently
· Potentially, both UE radios (3GPP and WLAN) may need to be on all the time 
· UE behavior may not be completely predictable:

· Mass-toggling may occur where UEs move back and forth between 3GPP and WLAN

· Tuning of the networks becomes difficult with unpredictable UE behavior
· UE autonomous behavior may lead to less future-proof solutions, as discussed in [1].
· User experience is affected by many other parameters than load. Other parameters which impacts user experience include:

· Scheduling algorithm

· Rate shaping (e.g. expired monthly data bucket, rate cap on subscription)

· Latency and delay

· Achievable user experience from a RAT depends on the number of other served UEs (and their services), which one single UE is not aware of.
2.2 Alternative approach
As discussed above, a mechanism relying on raw network load provided to the UE so that the UE can autonomously do the access selection, has a number of drawbacks. Instead, load could be just one of several factors considered by the 3GPP RAN in order to derive some ‘processed information’, that is then given to the UE as network assistance in line with the existing principles for Idle Mode reselection already specified for intra-LTE and inter-RAT scenarios.
In simple terms, the network could indicate if its own status is ‘red’, ‘yellow’ or ‘green’, where this color-code could be translated in practical terms into an offset by an offset mapping provided by the 3GPP RAN. Such offset could be based on network conditions such as enabled features, load, energy saving aspects, etc.
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Fig. 2: Offset indications
The above network status is then input to an access selection decision. The decision function should be specified to allow for predictable and testable UE behavior.

The offset value is set based on load and other network conditions and the decision function could for example be a rule saying that the UE shall steer traffic to WLAN if WLANRSSI > ThresholdRSSI + offset. This approach stems from the current 3GPP idle mode mobility mechanism, with an added indication allowing for dynamic change of UE behavior, while adhering to its core principles.
To allow different behavior with regards to different WLANs it is possible to have different offsets and different thresholds for different WLANs. While thresholds and offsets could seemingly be combined, providing them separately is beneficial for WLAN and UE differentiation.
3 Conclusions and Proposals
From the above discussion, it can be seen that using ‘raw’ load directly as a form of network assistance to enable the interworking between 3GPP RAN and WLAN has several drawbacks and hence is not the appropriate way forward. Instead, the network could indicate an offset that can take into consideration a number of factors in addition to the load.
Proposal 1 RAN2 is kindly asked to discuss and agree that raw load is not a suitable form of network assistance for 3GPP/WLAN interworking.

Proposal 2 RAN2 is kindly asked to discuss and agree that network assistance in the form of an offset and associated behavior is a suitable approach for handling UEs in idle mode.
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