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1. Introduction

One of the primary objectives of this SI is to determine how access network selection is handled and how traffic is selected for steering. With regards to access networks selection, 3 candidate solutions are currently included in TR37.834 [1]. However, it is unclear how the access networks selection procedure is initiated. It is an issue especially for UE-based access network selection such as Solution 1 and Solution 2 since the UE behaviour needs to be well defined.  For network-based solution (i.e., Solution 3), access network selection for IDLE UEs may use similar techniques as UE-based solutions; therefore, this is a common issue for all access network selection solutions. This contribution clarifies the issues related access network selection and provides some recommendations.
2. Discussion
To achieve bi-directional load balancing, access network selection must be properly controlled. The procedure for triggering network selection should be based at least on the RAN’s load condition. And the RAN should be able to provide the most up-to-date load information to the UE.
However, many operators prefer not to provide direct load information to the UE (i.e., either as a percentage of load or as high/middle/low indication). Therefore, it may be preferable for the RAN to provide access network selection initiation trigger to the UE instead of providing direct load information.  
Proposal 1:
Access Networks Selection Indicator should be used as a trigger for network selection.
It is FFS whether the indicator is an explicit indicator (e.g., a 1-bit indicator) or implicitly included as part of the RAN provided parameters (e.g., by adjusting thresholds). Either of the two methods should be able achieve the same result. 
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Figure 1: Advantages of Access Network Selection
2.1. Access Network Selection Indicator
For the rest of this document, the discussions are mainly focused on Solution 2. It is assumed that RAN can switch value of the indicator depending on its load condition. 
For access network selection, RAN should have the flexibility to satisfy the following network selection conditions.
1. RAN should be able to indicate to all UEs (both IDLE and CONN) to trigger network selection. 

2. RAN may select specific UEs to trigger network selection.

3. It is not expected that RAN would only select IDLE UEs for network selection.

Currently, it is stated in the TR [1] that both broadcast and dedicated signalling may be used for triggering network selection. This means RAN may provide both broadcast indicator and dedicated indicator to the same UE. In general, broadcast indicator is useful since the coverage size of WLAN is smaller than the macro cell, since it is difficult for the RAN to know which UE is within proximity of WLAN coverage. Dedicated indicator has the advantage that the RAN can configure a specific UE for access network selection (e.g., based on the UE’s resource usage in the RAN). Therefore, the two indicators do not serve the same purpose and may even be set differently. Therefore, RAN2 should consider whether broadcast indicator and dedicated indicator should be applicable to both IDLE UEs and CONN UEs so that UE’s behaviour can be better understood. It should be already clear that dedicated signalling is applicable for specific UEs so the main question is whether the broadcast indicator should be applicable to all UEs or just the IDLE UEs. There are 2 candidate options.
i) Broadcast network access indication is only applicable to IDLE UEs.
With this option, it would be clear which signalling mechanism is applicable to which type of UEs. This option would prevent any need to resolve any conflict for UEs receiving both types of indicators.  Although this option can satisfy the 3 conditions stated above, it may result in excessive signalling. For example, if the RAN wants all UEs to try and select WLAN, RAN will need to broadcast the network selection indicator and also send dedicated indicators to all CONN UEs. 
ii) Broadcast network access indication is applicable to all UEs.
With this option, the UE behaviour needs to be well defined since the CONN UEs may receive RAN indicators from either the broadcast signalling or dedicated signalling or both. However, this option does have the benefit that a single broadcast indicator can satisfy condition 1 above. For condition 2, the RAN may decide not to send broadcast indicator. Instead, RAN may send dedicated signalling to selective UEs (e.g., based on resource usage) for offloading. This option is useful when the RAN’s load is moderate (e.g., middle) or when RAN’s load is increasing gradually. Furthermore, providing the indicator to specific UEs may help to avoid mass toggling.
Since option ii) may result in the condition that the UE received indicators from both broadcast signalling and dedicated signalling, it is necessary to consider the interaction between the two indicators as summarized in Table 1. With option ii) the UE behaviours may be categorized in 3 patterns, UE Behaviour Type 1, 2, and 3 as depicted in Table 1. Table 1 basically suggests that offload indicator via dedicated signalling should override offload indicator via broadcasted signalling, since RAN may have specific reason(s) for configuring network selection for a specific UE.



Table 1: Examples of UE behaviours in Connected mode
	Broadcasted

Dedicated signalling
	Access network selection indicator  provided via broadcast signalling is not supported
	Broadcasted access network selection indicator == ON
	Broadcasted access network selection indicator == OFF*

	Access network selection indicator is not provided via dedicated signalling 
	UE Behaviour Type 1
· UE initiate selection procedure without indicator using.

· It is up to UE implementation when UE should initiate selection procedure.
	UE Behaviour Type 2

· Conn. UE initiates selection procedure
	UE Behaviour Type 3
· Conn. UE does not initiate selection procedure

	Dedicated access network selection indicator == ON
	UE Behaviour Type 2
· Conn. UE initiates selection procedure
	UE Behaviour Type 2
· Conn. UE initiates selection procedure
	UE Behaviour Type 2
· Conn. UE initiates selection procedure

	Dedicated access network selection indicator == OFF
	UE Behaviour Type 3
· Conn. UE does not initiate selection procedure
	UE Behaviour Type 3
· Conn. UE does not initiate selection procedure
	UE Behaviour Type 3
Conn. UE does not initiate selection procedure


· *It is FFS whether the RAN will always need to provide a broadcast indicator set to "OFF" or simply not sent any broadcast indicator when it has no desire to offload any UE to WLAN.
Proposal 2:
Broadcast network access indicator should be applicable to both IDLE UEs and CONN UEs.
2.2. Scenarios for access network selection
· UE is connected to RAN
If Proposal 2 is agreed, UE will initiate access network selection according to Table 1.
· UE is connected to WLAN (attached to RAN)
Since the UE cannot receive dedicated indicator, the UE will initiate access network selection according to broadcasted indicator only. It is FFS if the UE can still continue the use the dedicated indicator after it transitions to IDLE and connected to WLAN. Additionally this UE can also determine whether to reselect back to 3GPP RAN if (measured_metricA > threshold3) || (measured_metricB < threshold4).
3. Conclusion

This document proposes the benefits of using an access network selection indicator and describes UE’s behaviours when such indicator is received at the UE. In conclusion, it is beneficial to provide such indicator from 3GPP RAN to UEs. If broadcast network selection indicator is applicable to both IDLE UEs and CONN UEs, RAN2 should clarify the UE behaviour as shown in Table 1. 
Proposal 1:
Access Networks Selection Indicator should be used as a trigger for network selection.
Proposal 2:
Broadcast network access indicator should be applicable to both IDLE UEs and CONN UEs.
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