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Discussion and Decision
1 Introduction 
In the RAN-#62 meeting, a new WI on WLAN/3GPP radio interworking has been approved [1]. The WID aims to support WLAN/3GPP Radio Interworking for both deployments with and without ANDSF to satisfy different operator deployments. In particular, in case enhanced ANDSF is not deployed in the network or not supported by the UE, one of the objectives of this WI is to specify “RAN rules” for Network Selection and Traffic Routing use cases.

In the SI phase, the design of “RAN rules” was discussed extensively. In the TR [2], one example design was captured as a series of if/else logic and comparison logic between measured_metrics and thresholds. However, the actual output of RAN rules has not been discussed. Specifically, in order to support Network Selection and Traffic Routing use case, what is UE behaviour after RAN rules has made some decision/recommendation about access network selection or traffic routing?

This contribution discusses options to design the output of RAN rules for Network Selection use case. Note that the discussions for output of RAN rules for Traffic Routing use case is deferred here because the offload granularity of RAN rule Traffic Steering are still not agreed in RAN2.
2 WLAN Selection based on RAN Offload Indicator 
The simplest form of RAN rule output is a RAN offload indicator, after RAN rules decides WLAN Network Selection is triggered. The RAN offload indicator triggers normal WLAN Network Selection procedures. The actual WLAN network selected by RAN offload indicator can be:
1. User preferred WLAN networks: It was agreed in the TR [2] that user preference should take precedence over RAN rules. As a result, if user preferred WLAN networks exist, the UE shall selects to the highest preferred WLAN based on user preference.
If the selected WLAN has internet connectivity, the UE may start offload internet PDN traffic or perform non-seamless offload (NSWO).

2. (Optional) Operator pre-provisioned Network Selection (NS) list: The operator may optionally provide a pre-provisioned Network Selection (NS) list. This operator NS list will be evaluated after User preference (e.g. when there are no user preferences or when there is no user-preferred WLAN access network available). 

The operator NS list has the capability to provide more customized list of WLAN networks. For example, the operator NS list may provide list of preferred WLANs ranked by user subscription/billing preference. In addition, the operator NS list may provide WLAN networks that have trusted/untrusted connectivity to the EPC, where seamless offload can be supported. How to provide the operator NS list is outside the scope of 3GPP. 
Figure 1 summarizes the flow for WLAN Selection based on RAN offload indicator. In this exemplary flow, RAN rule offload indicator will trigger UE WLAN Network Selection (NS) procedure. In the NS procedure, UE will first process the user preference NS list (if user preference exists) and select the highest preferred WLAN based on user preference. When there is no user preference list or when no user-preferred WLAN access network is available, the UE will process the operator pre-provisioned NS list (if such a list exists) and select the highest preferred WLAN available.
There are a couple of points to be noted. First, WLAN NS based on pre-provisioned lists will be governed by relevant SA2 specs. Second, the example shown is not meant to impose a particular WLAN discovery and selection functionality as such mechanisms are beyond the scope of 3GPP specifications.

In summary, the main idea in this approach is that RAN rule offload indicator will trigger UE WLAN Network Selection procedure. RAN offload indicator approach has the following pros and cons: 

· The advantage of RAN offload indicator is that it’s a simple solution. 
· The disadvantage of offload indicator is that it relies on an operator pre-provisioned NS list to control network selection. 

· Some operator may not like or have the capability to provide pre-provisioned list to the UE. 

· The level of “operator control” in this approach may not be satisfactory to some operators.

· Without pre-provisioned NS list, the WLAN selection is restricted to what’s in user preference. If the selected WLAN has internet connectivity, the internet PDN traffic or non-seamless offload (NSWO) may be supported, but seamless offload is not possible.
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Figure 1. WLAN Selection based on RAN offload indicator
3 WLAN Selection based on RAN rule provided NS list  
Aside from providing an offload indicator, RAN rules may provide a Network Selection (NS) list, after RAN rules decide WLAN Network Selection is triggered. This approach is similar to WLANSP in the sense that it provides a compatible way for UE WLAN network selection procedure to evaluate all NS sources such as User Preference, WLANSP (if supported) and RAN rules. We propose that RAN rule based WLAN network selection should be aligned with this framework.

Our proposal consists of two parts:
1. The output of RAN rules shall be a list of WLANs that fulfills RAN rules. The list can be ranked by some priorities implemented by RAN rules.

2. The list shall be sent to upper layer to be evaluated against UE discovered WLANs. The UE shall select the most preferred WLAN.
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Figure 2. WLAN Selection based on RAN rule provided NS list
Figure 2 summarizes the flow for WLAN Selection based on RAN rule provided NS list. 
In this exemplary flow, RAN rule provided NS list becomes one of the lists that UE will process for purposes of WLAN Network Selection procedure. In the NS procedure, UE will first process the user preference NS list (if user preference exists) and select the highest preferred WLAN based on user preference. When there is no user preference list or when no user-preferred WLAN access network is available, the UE will process the operator RAN rule provided NS list (if such a list exists) and select the highest preferred WLAN available. In this example flow, for simplicity, we assume there are no other NS lists such as WLANSP.

There are a couple of points to be noted. First, incorporating RAN provided NS lists in WLAN NS procedure will be governed by relevant SA2 specs. Second, the example shown is not meant to impose a particular WLAN discovery and selection functionality as such mechanisms are beyond the scope of 3GPP specifications.

In summary, the main idea in this approach is that RAN rule provided NS list is sent to upper layer and becomes one of the lists that UE will process during UE WLAN Network Selection procedure. This approach has the following pros and cons: 

· Advantages:
· This approach is compatible with existing UE WLAN NS procedure, where RAN provided NS lists are incorporated with other sources of NS lists such as User Preference and WLANSP. 

· Operator can provide customized local NS list, e.g. up to 3GPP cell-level. In addition, the NS list can change over time, e.g. based on RAN load, in a per-cell basis.
· There is no need to separately provide pre-provisioned NS list. The RAN rules provided NS list can contain WLANs supporting non-seamless offload (NSWO) and/or seamless offload use cases.
· Disadvantages:

· Signalling WLAN identifiers over RAN is required, which may be subject to heavy overhead (e.g. SSID is up to 32-octet long [3]) especially for broadcast signalling.
Proposal 2: RAN2 is requested to evaluate WLAN Selection approaches based on RAN Offload Indicator and/or RAN rule provided NS list. 
4 Conclusion 
In summary, this contribution discusses two options to design the output of RAN rules for Network Selection use case, namely “WLAN Selection based on RAN Offload Indicator” and “WLAN Selection based on RAN rules provided NS list”. We propose that RAN2 discuss and evaluate the pros and cons of these two approaches as outline in this paper.
Proposal 1: RAN2 is requested to evaluate WLAN Selection approaches based on RAN Offload Indicator and/or RAN rule provided NS list. 
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