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1 Introduction
In RAN meeting #67, the new work item on LTE-WLAN radio level integration and interworking enhancement was agreed in [1]. In this paper we mainly discuss and analyse the procedure for configuration of LTE-WLAN aggregation. 
2 Discussion
Currently, whether the UE communicates directly with the internet via WLAN  or whether the UE visits the operator’s service via WLAN by LTE-WLAN interworking (ANDSF/RAN rules), the UE needs to access the WLAN. The corresponding UE WLAN access procedure works as follows:
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Figure 1 the current procedure for UE WLAN access

Step 1: The UE makes the WLAN discovery to find all available WLANs through active scanning or passive scanning.

Step 2: Based on ANDSF or RAN rules or user preferences, the UE selects a WLAN to access.

Step 3: The UE performs a security authentication with the selected WLAN.

Step 4: The UE triggers an association procedure with the selected WLAN.

Step 5: The UE obtains a WLAN IP address via DHCP.

In the case of LTE-WLAN aggregation, WLAN is only used by the UE like a SCell. Now we discuss the UE access procedure for LTE-WLAN aggregation. 
2.1 WLAN discovery/measurement
Currently, the UE can discover all available WLANs through active scanning or passive scanning. 

As described in [1], it was agreed that solutions for aggregation should not prevent discovery and use of other WLAN networks based on user preference. So in this case, the UE can reuse the current scanning mechanism to discover all available WLANs. In order to save UE power, if the UE has no interest in WLAN for other purpose than LTE-WLAN aggregation, the UE could stop scanning if the network does not ask for any WLAN measurement.
For instance,  if the UE traffic is really low compared with available resources on LTE or if the UE is moving and will most probably leave any WLAN AP coverage very quickly, the network will not ask the UE to search for any WLAN, so the UE may save some power.
Observation 1: If UE has no interest in WLAN for other purpose than LTE-WLAN aggregation, the UE could stop scanning in order to save power if the network doesn’t ask the UE to perform WLAN measurements.  
Although the UE can find all available WLANs through scanning, the UE performs the WLAN measurement and measurement report only based on eNB configuration, which is already specified in WID.
Proposal 1:  For LTE-WLAN aggregation, the UE can reuse the current scanning mechanism to make WLAN discovery but needs to perform the WLAN measurement and measurement report based on eNB configuration.
2.2 WLAN selection
Currently, WLAN selection is performed autonomously by the UE based on ANDSF rules, on RAN rules or on user preference. E.g. with RAN rules, if some LTE signal level threshold is met, the UE needs to search all WLANs which have high enough beacon RSSI, query extra information (e.g. BSS load) and then move traffic to any WLAN that meets the criteria.
For LTE-WLAN aggregation, autonomous WLAN selection by the UE would be really inefficient:

-
the UE may select a WLAN which can be used for interworking but not for aggregation as the eNB cannot setup data transmission towards the UE over the selected WLAN
-
evaluation of WLAN quality by broadcast parameters is just a guess while the eNB can directly see performance of every AP through which the eNB has transmissions for other UEs

 -
many UEs could select the same WLAN before the broadcast load information is updated
-
UEs would continue acquiring load information from WLANs which are too loaded (while the eNB already knows this), which can waste UE power and time to search for other WLAN
Therefore, we think that the eNB should decide which WLAN to use and whether to move traffic or not.

Proposal 2: the eNB decides WLAN selection and UE shall not move traffic to WLAN if the network does not ask the UE to do so.  
2.3 WLAN authentication

As we described in [2], the security authentication between UE and WLAN for aggregation is still needed. But because the authentication belongs to the scope of SA3, so we suggest RAN2 should send LS to ask SA3 to decide what authentication method can be used during UE access procedure for LTE-WLAN aggregation. 

Proposal 3:  Send a LS to SA3 to decide what authentication method can be used during UE access procedure for LTE-WLAN aggregation. 
2.4 IP address allocation 
Currently, whether the UE communicates directly with the internet via WLAN  or whether the UE visits the operator’s service via WLAN by LTE-WLAN interworking (ANDSF/RAN rules), the UE can get a WLAN IP address via DHCP when UE accesses to WLAN. 
For LTE-WLAN aggregation, in order to align with the existing mechanism, the UE should needs to apply for a WLAN IP address via DHCP during UE access procedure for LTE-WLAN aggregation.
Proposal 4:  the UE applies the existing procedures for IP address allocation on a WLAN also when accessing it for LTE-WLAN aggregation. 
2.5 Procedure for LTE-WLAN aggregation
Based on the above analysis, the procedure for LTE-WLAN aggregation is as follows:
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Figure 2 the configuration procedure for LTE-WLAN aggregation
Step 1: UE can make WLAN discovery based on the existing passive scanning or active scanning to find all available WLANs.
Step 2: UE performs the WLAN measurements based on the measurement configuration from eNB, and then reports the measurement results to eNB.
Step 3: eNB can make the WLAN selection decision based on the measurement report and other information, e.g. WLAN network load. 

Step 4: eNB configures the selected WLAN to UE as a SCell.

Step 5: UE accesses to the WLAN specified by eNB, and completes the authentication with WLAN. 

Step 6: UE performs the association with the WLAN specified by eNB.

Step 7: UE gets a WLAN IP address via DHCP.

Step 8: Once WLAN access successfully, UE will inform eNB through RRC signalling.
After the above steps are finished, eNB can use WLAN to offload data with UE.
It should be noted that the above configuration procedure from step 1 to step 8 also applies for Release-13 LTE-WLAN radio interworking. 

Proposal 5:  Use the above configuration procedure as the baseline for LTE-WLAN radio level integration and interworking enhancement. 
3 Conclusion
This paper mainly discusses and analyses the procedure for configuration of LTE-WLAN aggregation. Based on the above analysis, we have following observations and proposals:

Observation 1: If UE has no interest in WLAN for other purpose than LTE-WLAN aggregation, the UE could stop scanning in order to save power if the network doesn’t ask the UE to perform WLAN measurements.     
Proposal 1:  For LTE-WLAN aggregation, the UE can reuse the current scanning mechanism to make WLAN discovery but needs to perform the WLAN measurement and measurement report based on eNB configuration.
Proposal 2: the eNB decides WLAN selection and UE shall not move traffic to WLAN if the network does not ask the UE to do so.
Proposal 3:  Send a LS to SA3 to decide what authentication method can be used during UE access procedure for LTE-WLAN aggregation. 

Proposal 4:  the UE applies the existing procedures for IP address allocation on a WLAN also when accessing it for LTE-WLAN aggregation. 
Proposal 5:  Use the above configuration procedure as the baseline for LTE-WLAN radio level integration and interworking enhancement.
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