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1. Introduction

During the RAN2 email discussion companies describes how solutions (Solution 1, 2 and 3) can fulfill the requirements listed in [1]. As a result of the discussion, Solution 2 seems to fulfill all requirements; although a few unclear points remain, especially as they relate to ANDSF and RAN rules. This contribution provides further explanation on the differences and how they may be used to meet the traffic steering requirements.
 Further details on the fulfilment of requirements for Solution 2 are described in the Annex.
2. Discussion
2.1. ANDSF policy vs. RAN rule
In the email discussion [1], a few unclear points were described under Solution 2 for fulfillment of all requirements. The majority of the concerns come from the relationship between ANDSF policy and RAN rules. For example, some concerns come from the unpredictability of UE behavior or potential ping-ponging caused by the unclear relationship between ANDSF policy and RAN rule. The answers to the issues below should help to clarify the relationships between ANDSF and RAN rules. 
1) If ANDSF is not available, should RAN rules be used?
If ANDSF is not available, RAN rule should be used to ensure consistent behavior among UEs.  Pre-provisioning of UEs with static rules may lead to unpredictable behavior since this is basically up to UE implementation.  This flexibility is one of main advantages with Solution 2.
2) If ANDSF is available to the UE, which rule should the UE follow, ANDSF policy, RAN rules or both?
In principle, the UE should be allowed to use ANDSF if it is available to the UE and the UE supports ANDSF. However, to prevent any confusion, the decision of which rule to use can be determined by the specified (hard-coded) priority or rule preference indicated by RAN. If we allow the UE to use ANDSF when RAN has informed the UE that RAN rules should be used then the use of ANDSF would be left to UE implementation which would prevent uniform behavior among all UEs. Therefore, either the RAN rules or ANDSF policy would be used for access network selection as decided by the RAN and not both. 
3) If ANDSF is only available to some UEs but not all UEs (maybe some UEs are not ANDSF capable) could only the UEs without ANDSF use the RAN rules?
It will be up to the RAN to decide whether to apply RAN rules or ANDSF policy. In our view, it should be possible for all UEs to use RAN rules without distinction to avoid any confusion.
4) How does a roaming UE behave?
In case the UE is located in V-PLMN, the UE can be provided with multiple ANDSF policies (H-ANDSF, V-ANDSF). Depending on the scenarios, H-ANDSF may be prioritized over V-ANDSF or vice versa. In general, if H-ANDSF is prioritized over V-ANDSF, the visited network should not override the UE’s H-ANDSF with the visited network’s RAN solution. As mentioned above, for the roaming scenarios, the decision of which rule to use may be determined by the specified (hard-coded) priority, so that the UE in solution 2 can work compatibly with the existing CN solution in a predictable manner.
5) Are there any cases where UE implementation is allowed when the UE is informed by the RAN to use RAN rules?
Following RAN rules does not imply the UE will automatically scan for WLAN and steer traffic to WLAN.  RAN rules assume the UE may also account for its battery level status as part of WLAN scanning optimization. Details of WLAN scanning optimization is FFS.  For traffic steering from RAN to WLAN, the UE selects traffic to be steered based on the specified DRB within RAN rules.  For the selection of traffic to be steered from WLAN to RAN, the UE may use ANDSF policy if available or UE implementation.
Table 1 summarizes the relationship between RAN rules and ANDSF.
	RAN’s Rule Preference
	UE’s action

(if ANDSF is Available)
	UE’s action

(if ANDSF is Unavailable)

	RAN Rule
	RAN Rules
	RAN Rule

	ANDSF Policy
	ANDSF Policy
	UE uses legacy behavior


	

	


Table1: Summary of applied policy/rules

Based on the above clarifications, we arrived at the following conclusions:

Confirmation:
For Solution 2, RAN decides whether the UE uses RAN rules or ANDSF policy.
Proposal 1:
If RAN decides that the UE should use RAN rules, the UE will only use RAN rules even if ANDSF is available.
Proposal 2:
If RAN decides that the UE should use RAN rules, traffic steering from RAN to WLAN will be according to the traffic information which defines the data bearer selected for offloading.
Proposal 3:
For traffic steering from WLAN to RAN, the UE may select traffic according to UE implementation or a specified behaviour. 
2.2. Clarification on load information
In previous discussions, there were suggestions that RAN may indicate its load to the UE in order to trigger the traffic steering from RAN to WLAN. Such an indication has no benefit for operators. For load balancing, Solution 2 allows the RAN to adjust thresholds of 3GPP RAN RSRP, RSCP, WLAN BSS load and WLAN RSSI to vary the level of offloading desired. Additionally, accuracy of access network selection is also improved by using direct metrics rather than indirect metrics such as load information.
Furthermore, Solution 2 can avoid inefficient scanning, traffic steering using offloading indication (refer to Fig. 1). If load level increases, RAN promotes network selection by sending an offload indication to the UE. The UE initiates network selection using this indication as a trigger. The use of such an offload indication will prevent any unnecessary scanning of WLAN esp. in the likely case when users turn off the UE’s WLAN module to conserve power. The UE will only consider turning on the WLAN module if it receives the offload indication.   
Proposal 4:
For Solution 2, RAN may send an offload indication to inform the UEs of its intention for offloading from RAN to WLAN.
Proposal 5:
Even if UE receives the offload indication from RAN, the UE has the option to determine whether WLAN scanning is preferable based on UE implementation, e.g., battery level. 
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Fig. 1 Offloading indication

The left side indicates the case there is no need to perform traffic steering. The right side indicates UE initiates network selection using the offloading indication.
3. Conclusion

 This document provides further explanation especially for the unclear points, describes refinement of Solution 2 and concludes the solution fulfils all the requirements. Through this document 5 proposals are described:
Confirmation:
For Solution 2, RAN decides whether the UE uses RAN rules or ANDSF policy.
Proposal 1:
If RAN decides that the UE should use RAN rules, the UE will only use RAN rules even if ANDSF is available.
Proposal 2:
If RAN decides that the UE should use RAN rules, traffic steering from RAN to WLAN will be according to the traffic information which defines the data bearer selected for offloading. 
Proposal 3:
For traffic steering from WLAN to RAN, the UE may select traffic according to UE implementation or a specified behaviour. 
Proposal 4:
For Solution 2, RAN may send an offload indication to inform the UEs of its intention for offloading from RAN to WLAN.
Proposal 5:
Even if UE receive the offload indication from RAN, the UE has the option to determine whether WLAN scanning is preferable based on UE implementation, e.g., battery level. 
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5. Annex
5.1.  Evaluation of requirement fulfillment 
With the above clarfications of ANDSF and RAN rules, it would be of interest to reconsider whether Solution 2 satisfies the requirement fulfillments.

Requirement 1: Solutions should provide improved bi-directional load balancing between WLAN and 3GPP radio access networks in order to provide improved system capacity.
Solution 2 achieves the proper load balance between RAN and WLAN APs by utilizing ANDSF or RAN rules. In particular, RAN rules will specify thresholds for 3GPP/WLAN signals and WLAN load to control traffic steering without explicitly providing RAN’s load information. Even if ANDSF were available to the UE, RAN will decide whether ANDSF or RAN rules will be ultilized to avoid any potential conflict between the two.  
If ANDSF is unavailable to UEs, even with smart UE implementation, the policies used by the UEs may be  different, so the outcome of the offloading may still be uncertain. With RAN rules, the UE’s behaviour is predictable which leads to predictable offloading control.
Unlike Solution 1, Solution 2 has the advatange that RAN can control the timing of applying the rules which should result in more accurate offloading control. For dynamic load control, RAN has the option to adjust thresholds as needed to enable timely access network selection.
Requirement 2: Solutions should improve performance (WLAN interworking should not result in decreased but preferable in better user experience).
User experience may be improved by specifying the rule that reflects RAN/WLAN signal qualities and WLAN load. The RAN specified theresholds and takes into account of existing 3GPP measurement reports, RAN state and the relative load generated by the UE so that both user experience and network performance may be improved.

Since Solution 2 is a UE-based access network selection solution, UE-specific needs such as steering IP flow rather than just DRB can be more easily fulfilled with less signaling [3][4]. 

Requirement 3: Solutions should improve the utilization of WLAN when it is available and not congested.
For improving utilization of WLAN, improving user experience and reduction of battery comsumption are needed. From this perspective, Solution 2 satisfies the requirement by allowing the UE to take into account of its battery level, proximity to WLAN and QoS needs to achieve the desired results.

Randomization may be applied to prevent excessive number of UEs from connecting to WLAN simultaneously.
Furthermore, offloading indication from RAN may be used to prevent unnecessary WLAN scanning. The UE initiates this procedure only if the indication is activated. 

Requirement 4: Solutions should reduce or maintain battery consumption (e.g. due to WLAN scanning/discovery).
By specifying rules that allows the UE perform WLAN scanning only when certain RAN conditions are satisfied, battery consumption may be reduced. For instance, by allowing the UE to scan WLAN channel only when RSRP is less than a certain threshold, UE’s power consumption may be reduced. 
Requirement 5: Solutions should be compatible with all existing CN WLAN related functionality, e.g. seamless and non-seamless offload, trusted and non-trusted access, MAPCON and IFOM.
If RAN decides that the UE should use ANDSF, then the traffic steering may be based on ANDSF. If ANDSF is unavailable and the RAN decides that the UE should use RAN rules, the RAN may decide which traffic would be optimal for offloading to WLAN. For the details, please refer to section 2.1.1 in this contribution.
In addition, by utilizing the ANDSF information for the traffic to be steered if the UE is provided with ANDSF, the UE is able to support per IP flow level traffic steerig.
Requirement 6: Solutions should be backward compatible with existing 3GPP and WLAN specifications, i.e. work with legacy UEs even though legacy UEs may not benefit from the improvements provided by these solutions.
Solution 2 does not affect existing 3GPP and WLAN functionalities, so there is no impact to legacy systems.

Requirement 7: Solutions should rely on existing WLAN functionality and should avoid changes to IEEE and WFA specifications.
Solution 2 follows existing WLAN scanning/connection mechanisms, so there is no impact to IEEE or WFA.

Requirement 8: Per target WLAN system distinction (e.g. based on SSID) should be possible.
RAN may provide to the UE a white list (or black list) consisting of WLAN service set identifiers so that WLAN system distinction is possible. It is also possible to provision per SSID-thresholds.

In addition, Solution 2 may also rely on ANDSF to define WLAN specific system for offloading.  RAN policy may also make use of existing ANDSF policies.
Requirement 9: Per-UE control for traffic steering should be possible.
The fulfillment of this requirement is accomplished through the use of dedicated signalling for specific UEs.

Requirement 10: Solutions should ensure that access selection decisions should not lead to ping-ponging between UTRAN/E-UTRAN and WLAN.
By utilizing randomization (e.g. UE performs random backoff before testing whether the target cell is accessible or not) and providing a dedicated assistant information (e.g. threshold) for each UE, ping-ponging may be prevented. It is FFS whether additional mechanisms are needed.
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