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1 Introduction

In our previous contribution [1], it is briefly discussed whether WiFi selection should be performed by eNB or by UE taking into account (at least) on the following factors: 

· Operator control on WiFi selection

· Billing/charging from user perspective

· Billing/charging from operator perspective

· Coexistence issues with user preference and existing WLAN list from ANDSF and RAN based UE interworking solution (i.e. Solution 2)
In this contribution, WLAN access selection for LTE-WiFi aggregation/interworking is further studied and discussed.
2 Discussion
As mentioned by [1], WLAN access selection can be decided either by the eNB or by the UE. 

2.1 WLAN access selection decided by eNB

In the case WLAN access selection is decided by the eNB, one solution could be that the eNB can provide a list of allowed WLAN IDs to the UE and the UE will perform WiFi discovery based on this. The allowed list will contain the list of WLAN ID that the operator wants UE to discover for aggregation/interworking. UE will only report on the WiFi discovery from within this list and the eNB will decide whether UE should associate with the reported WiFi to perform LTE-WiFi aggregation/interworking based on the UE reporting and other operator considerations/policies in the network. 
On the plus side, this provides a full operator control on WLAN access selection for LTE-WiFi aggregation and interworking.  In the case of aggregation, it can be done transparently to the user, and eNB just uses WiFi as a physical layer resource (just like a SCell). 
On the other hand, as per the requirement in the WI description, the solutions for aggregation should not prevent discovery and use of other WLAN networks based on user preferences. This means that UE may not strictly follow the eNB’s list and may select a WLAN access which is not suitable for aggregation. 
Furthermore, simultaneous use of WLAN selection by the eNB with the WLAN selection by existing Rel-12 interworking solutions may need to be further discussed in SA2 (e.g. network selected WLAN has higher priority than the UE based selection or UE will pick the WLAN common to both etc.).  
In the case of Rel-13 interworking, the billing/charging can probably follow the existing charging mechanism used by the existing interworking mechanism as it is an extension of the existing interworking mechanism. As for aggregation, it makes more sense to have aggregation transparent to the user and charge in the same way as though the UE is on LTE only. Since there is no change to the billing/charging mechanism, then there is no further specification impact on billing/charging.
2.2 WLAN access selection decided by UE

In the case WLAN selection is decided by the UE, a solution could be that the UE can use the user preference and the existing WLAN selection mechanism (including the list of WLAN ID) to decide on the WiFi AP to associate. The eNB can also provide a list of preferred WLAN IDs to the UE but UE is allowed to discover other WLAN IDs outside of the preferred list. The UE will take this into consideration when deciding which WLAN ID to discover. The UE will report on the associated WiFi and the eNB will decide whether to perform LTE-WiFi aggregation/interworking based on the UE reporting. 
This is more aligned with the existing interworking solution where the UE decides on WLAN access selection based on some radio criteria (such as CRS RSRP, Beacon RSSI etc.). Furthermore in the WI description, one of the requirements is to co-exist with other 3GPP/WLAN interworking solutions and this ensures that the aggregation/interworking solution conforms to this requirement. 
On the other hand, if UE is allowed to perform WLAN access selection, billing/charging issue may come into play as traffic over WiFi maybe perceived as “free” by the user. For Rel-13 interworking, billing/charging will be the same as the Rel-12 interworking solutions. In LTE-WiFi aggregation, even though some traffic is via WLAN, it may still be charged in the same way as LTE. Since the WLAN selection is performed by the user, there may be a need for an option to have a mechanism for the operator to charge or not charge for traffic over the WiFi in this case. This may mean there will be further specification impact and impact across WGs. 
For aggregation, another issue with allowing UE to perform WLAN access selection UE may select a WLAN access which is not suitable for aggregation.
2.3 Comparison between UE and eNB decision on WLAN access selection
Different factors are compared in the table below:
	Factors
	eNB decision
	UE decision

	Operator control of WLAN access selection
	Good (network provides an allowed list and controls the WLAN selection)
	Medium (network provides a preferred list but can be overridden by user preference and existing interworking WLAN access selection)

	Coexistence with existing interworking solution
	Bad (it may override the existing WLAN access selection)
	Good (For interworking, it uses the existing WLAN access selection)
Bad (For aggregation, it may only be able to aggregate user traffic that has not offloaded to WiFi)

	User preferences taken into consideration
	Bad (UE may not follow the network controlled list)
	Good (user preferences are treated as highest priority as in existing interworking solution)

	Billing/charging
	Good (For interworking, it can follow the existing interworking solutions; for aggregation, it can be made transparent to the user) 
	Good (For interworking, it is based on existing interworking case)
Bad (For aggregation, more impact to specification to charge or not charge packets via WiFi)

	Aggregation opportunity
	Good (Network can control the allowed list to just the aggregatable WLAN)
	Bad (UE may select a WLAN that may not be aggregatable)


For aggregation, it can be observed from the table that going with a UE based decision will have impact on billing/charging and aggregation opportunity. In order to achieve the highest aggregation gain, it is proposed that:

Proposal#1: For LTE-WiFi aggregation, the WLAN access selection should be based on eNB decision (i.e. the eNB decides on the WLAN access to select for the aggregation).
For Rel-13 interworking, based on the comparison table and also it is an extension of the Rel-12 interworking solutions, it is logical to follow the Rel-12 behaviour which is based on UE decision.

Proposal#2: For Rel-13 LTE-WiFi interworking (network-controlled interworking), the WLAN access selection should be based on UE decision as per legacy interworking.  
3 Conclusion

It is recommended that RAN 2 discusses the following proposals:
Proposal#1: For LTE-WiFi aggregation, the WLAN access selection should be based on eNB decision (i.e. the eNB decides on the WLAN access to select for the aggregation).

Proposal#2: For Rel-13 LTE-WiFi interworking (network-controlled interworking), the WLAN access selection should be based on UE decision as per legacy interworking. 
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