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1. Introduction

During the ANDSF related email discussion [1], the primary objective is to understand the relationship between ANDSF and RAN in terms of rules that may impact network selection.  This contribution provides some suggestions on the rules and the impact to solutions for network selection. 
2. Discussion
Based on the previous RAN2 meeting, the following 3 solutions were agreed: 
-Solution 1
RAN provide assistance information to the UE. Based on this information and rules provided for instance via ANDSF (not by RAN) the UE steers traffic to a WLAN or RAN.

-Solution 2
RAN provide access network selection parameters  (e.g. thresholds, priorities, rules). Based on these parameters the UE steers traffic to a WLAN or RAN access network.

-Solution 3
The traffic steering for UEs in RRC CONNECTED/CELL_DCH state is controlled by the network using dedicated traffic steering commands, potentially based also on WLAN measurements
In all 3 cases, it was FFS how ANDSF rules could be applicable.  Based on the ANDSF related email discussion [1], the issue of co-existence principle between RAN mechanisms and ANDSF rules were discussed and 5 options were considered:
1. RAN and ANDSF do not provide the same type of information (e.g. WLAN SSID only from ANDSF, load only from RAN)


2. RAN rules override ANDSF rules

3. ANDSF rules override RAN rules

4. RAN is aware of ANDSF policies and does not configure rules contradicting with ANDSF (e.g. not apply at the same time or location)

5.RAN is aware of ANDSF policies and can deactivate ANDSF rules or configure rules overriding ANDSF rules
Several companies pointed out that Options 4 & 5 are not applicable since standardized interface is not available and no company thought option 3 should be adopted. The remaining two options: option 1 and option 2 should be further discussed as well as its implication to network selection. 

2.1. Option 1 vs Option 2

Based on our understanding, Option 1 means RAN shouldn’t duplicate the same type of information already in ANDSF.  Option 1 is only useful if ANDSF available, since RAN cannot provide ANDSF type information.   But since RAN2 already agreed that ANDSF may or may not be available that means in some cases (when ANDSF is not available) only having RAN type information may not be sufficient for network selection.  It has been pointed out by some companies that if ANDSF isn’t available, the UE may be pre-provisioned with static ANDSF type information.  However, that would mean the UE may need to inform the eNB of its pre-provisioned status since some UEs may not have any pre-provisioned ADSNF info; otherwise the RAN’s WLAN assistance information (including RAN’s intention for offloading to WLAN) may not work properly.  

With option 2, since RAN rules override ANDSF rules, the RAN can decide on how much WLAN assistance information is provided, regardless if RAN has any ANDSF information.  If RAN knows that ANDSF server is available to the UEs (the availability of ANDSF may be obtained via OAM), it could decide not to provide any additional assistance information beyond those assistance information specific to the RAN.  And if the RAN knows that ANDSF server is not available, it could provide a higher level of assistance including some of the information normally provided by ANDSF.   And in the unfortunate scenario when some of the assistance information is duplicated or if the RAN cannot determine ANDSF policies, RAN rules should still override ANDSF rules, which is why option 2 is preferred.  Basically, RAN controls what policy is applied and the level of RAN assistance.
Observation 1:
Option 2 implies that RAN can decide what level of WLAN assistance is provided, regardless if the RAN has any ANDSF information.  

Observation 2:
Option 2 does not imply that RAN rules necessarily will contradict with ANDSF rules.  

RAN2 should further consider how the two options impact the three adopted network selection solutions. It was brought up in the email discussion that option 1 is applicable to Solution 1 and option 2 is applicable to Solutions 2 & 3.  This means solution 1 will require that RAN has some knowledge of ANDSF and the RAN will have to make sure that it doesn’t contradict with ANDSF policies. However, if RAN cannot obtain sufficient information about ANDSF policies, then Solution 1 may not be optimal for network selection since the WLAN assistance information may be only based on RAN type information.  

Although option 2 is mainly applicable to Solutions 2 & 3, options 2 may still be applicable to Solution 1 as long as the RAN rules do not contradict with ANDSF rules. This is consistent with Observation 2. With this view in mind, Solution 1 isn’t excluded even if option 2 is adopted. If ANDSF information or its availability becomes available to the RAN, the RAN may decide not to provide assistance information that is already provided by ANDSF, which means we end up with a solution equivalent to Solution 1.  
Proposal 1:
RAN2 should consider option 2 as the preferred option for rules between RAN and ANDSF.  

2.2. Information needed for network selection
In order to support offloading from 3GPP node to WLAN node, the 3GPP node must consider many factors that must be evaluated before the proper decision can be made for offloading. Examples of the basis for the offloading decision include the need to relieve congestion, the need to provide the UE with higher throughput or the need to satisfy certain QoS requirements for better user experience. Once the decision is made to attempt to offload the UE, the 3GPP network will need to consider which network and which node is most suitable for the offloading needs. Therefore, certain key information will need to be evaluated as part of the network selection process, otherwise, WLAN offloading won’t be handled properly. Specifically, the following list of information is considered essential for network selection:

· Access and backhaul load
· Throughput

· QoS

· WLAN node Identification
· Signal strength 
· Link stability

· Support for WMM capabilities
One of the main considerations for offloading is the need to relieve RAN/NW congestion. The WLAN access and backhaul load must be considered before deciding whether to offload the UE to WLAN, since there may be a need to retain the UE within the 3GPP node if the WLAN node is more congested than the 3GPP node. Even if neither network is not fully loaded, there may be a need to increase UE throughput to provide a better user experience and the opportunity to offload the UE to an alternate network could satisfy such a requirement.  
Similar concerns may be applied to QoS, since some services (e.g., delay tolerant services) may be more suitable for WLAN while other services (e.g., voice) may be more appropriate for 3GPP node. One of the advantages of offloading is that not all active services need to be served by one network, which means it is an option to allow the UE to be connected to both networks simultaneously to optimize the QoS requirements. Such offloading decisions should be carefully considered since unnecessary simultaneous connections to both networks will result in undesired UE power consumption. 
It will be necessary for the 3GPP node to identify the target WLAN node for offloading. The WLAN node’s SSID, or more specifically BSSID, is a candidate for identification It will also be necessary to define the process for verifying the authenticity of the WLAN node before offloading.   

Signal strength is one piece of information that is clearly needed to evaluate the possibility of offloading to a WLAN node. Just as in the case for mobility between 3GPP nodes, both the source signal strength and the target signal strength must be jointly considered.  
Closely related to signal strength is the need to evaluate the link stability of the WLAN node. Link stability is a measure of how long the UE can remain connected to the WLAN node which is mainly dependent on the variations in signal strength. It may not be necessary for the UE to be connected to the WLAN node to obtain sufficient link stability information. And as such, UE's mobility also plays a role in how stable the connection will be. The number of WLAN nodes deployed in a region may also affect link stability at any given location. It is still FFS how we would define link stability and which entity defines this requirement.  

Last but not least, RAN2 should also consider whether the WLAN and the UE support WMM. With WMM, it may be possible for the 3GPP node to receive the prioritized category of services supported by the WLAN.  In particular, it may be possible to support voice service over WLAN. This could potentially offer the 3GPP node more options for offloading and reducing UE power consumption if the UE does not also need to be connected to the 3GPP node.  
Proposal 2:
RAN2 should decide on the set of parameters essential to network selection. 
2.3. Initial study of UE-based vs NW-based Solutions
In our understanding, NW selection includes two aspects “for offloading to WLAN” and “offloading from WLAN to 3GPP”. For the former case, the inbound mobility to WLAN is needed. For the latter case, the outbound mobility from WLAN to 3GPP is needed. Both NW-based solution and UE-based solution may be applicable for offloading to WLAN, and offloading from WLAN to 3GPP. Although similar assistance information will be needed for both scenarios, there are other aspects of network selection that will differ between the two scenarios; therefore, RAN 2 should consider these two scenarios separately.

Proposal 3: 
Offloading to WLAN and offloading from WLAN to 3GPP should be discussed separately.

Up till now, RAN2 has always used NW-based solutions for offloading purposes including inter-RAT offloading. However, for this SI the target node for offloading is WLAN which isn’t part of 3GPP, it should be further discussed whether UE-based or NW-based solution is more appropriate. Before comparing the UE-based and NW-based solutions, we think further study is needed for both offloading to WLAN and offloading from WLAN to 3GPP since no detailed solution has been discussed and captured in TR. At this point, either UE-based or NW-based solution should be possible for both offloading to WLAN and offloading from WLAN to 3GPP. In our view, the solution for offloading to WLAN does not have to be the same as for offloading from WLAN to 3GPP.  In particular, NW-based solution for offloading from WLAN may be difficult if the UE is only IDLE on the 3GPP node. If NW-based solution is applied for offloading from WLAN, the connection between the 3GPP node and the UE should be maintained
Proposal 4: 
RAN2 should agree the solution for offloading to WLAN does not have to be the same as for offloading from WLAN.
Proposal 5:
If NW-based solution is applied for offloading from WLAN to 3GPP, the connection between 3GPP node and the UE should be maintained.
If Proposal 1 is agreed and option 2 is adopted, it would be appropriate to consider NW-based solution for offloading to WLAN, since anyway the RAN is already making the decision as to the proper assistance information to provide and whether the UE should override the ANDSF policy (if needed). 
Proposal 6:
For offloading to WLAN, if option 2 is agreed, NW-based solution should be considered as the preferred solution. 
3. Conclusion
This contribution describes some of the essential elements needed for network selection.  We have the following observations and proposals.

Observation 1:
Option 2 implies that RAN can decide what level of WLAN assistance is provided, regardless if the RAN has any ANDSF information.  

Observation 2:
Option 2 does not imply that RAN rules necessarily will contradict with ANDSF rules.  

Proposal 1:
RAN2 should consider option 2 as the preferred option for rules between RAN and ANDSF.  

Proposal 2:
RAN2 should decide on the set of parameters essential to network selection. 
Proposal 3: 
Offloading to WLAN and offloading from WLAN to 3GPP should be discussed separately.

Proposal 4: 
RAN2 should agree the solution for offloading to WLAN does not have to be the same as for offloading from WLAN.
Proposal 5:
If NW-based solution is applied for offloading from WLAN to 3GPP, the connection between 3GPP node and the UE should be maintained.
Proposal 6:
For offloading to WLAN, if option 2 is agreed, NW-based solution should be considered as the preferred solution.
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