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Abstract of the contribution: The contribution analyses the difference between solution 3 and solution 4 on load based selection and clarify solution 4 can address some load balance selection concern. 
Discussion
Comparing to solution 3, solution 4 give PLMN priority more weight than the rules from ANDSF. This cause the concern on solution 4 may pick a higher PLMN priority WLAN while ANDSF rule preference may be lower, such as “however in this solution the best PLMN has higher weight than WLAN specific parameters, which may lead the UE to select a WLAN that is not the best with regards to that parameter (although satisfying the ANDSF thresholds of that grade). “

In this contribution, we will use the load selection to illustrate how solution 3 and 4 conduct load based selection, and indicate solution 4 can potentially achieve better desirable result.  

The illustration as example is shown below:
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Figure 1-1

Figure 1-2

       Figure 1-3
Before discussion we give a suppositional scenario for Alice’s UE,

Assumption the load threshold (such as max load threshold  < 70% ) and load based ranking (select the lowest loaded WLAN) mechanisms (such as are used for example, the figure show the backhaul load information as example. In order to simplify the illustration, we also assume all the SSID match the others of the most preferred ANDSF rules (no include Preferred service provider)  
PLMN priority: S> Z > Y > X

SSID 2, 5 belong to PLMN S, SSID 4 belongs PLMN Z, SSID 3 belongs PLMN Y and SSID 1, 6 belong to PLMN X.
The load of around scanned APs is measured as Figure 1-1.
Then,

If use Solution 3 mechanism, AP (SSID) 6 (PLMN X) is selected.
While for Solution 4: AP (SSID) 2 (PLMN S) is selected 
For solution 3,

Although Alice’s UE pick the lightest load WLAN, it’s the least preferred PLMN. Also consider network load condition rapidly, after Alice’s UE complete its network attachment, the WLAN may not be the most suitable one. E.g. , at the same time Alice’s UE selecting WLAN, another UE (Bob’s UE: with or without pre-Rel 12 ANDSF policy, or according to the policy of its own operator) connect to AP 6, or the UE already connected to AP 6 begins a service eating up big throughput, the load of AP 6 quickly becomes 40% (Figure 1-2). 
Then, for solution 3, actually the Alice’s UE select the third light load AP when it completely connects to AP of SSID 6. And, the PLMN priority is the last one.
For solution 4, 

Alice’s UE selected AP (SSID) 2 with the second light load and the first priority PLMN in procedure. If the AP 2 has abnormity or suddenly disappears because of e.g. radio matter when Alice’s UE try to connect it, the UE has to try to connect to AP (SSID) 5 which below the load threshold 70%. But, obviously, a 68% load AP is not a good result in selection, which is potential drawback to solution 4. 

As illustrated above, both solutions 3 and 4 present drawback on selecting the suitable WLAN because they put weight on different perspectives: PLMN vs ANDSF rules. Considering current 3GPP cellular network selection put more weight on PLMN selection, solution 4 is better than solution 3 on align with 3GPP conventional wisdom. But the problem of solution 4 showed above needs to be addressed. 

Here we show some potential solutions as example to address solution 4’s problem on load based selection to indicate that solution 4 will not scarify ANDSF selection while priority PLMN selection. 
One of the options is to make a good choice (Figure 1-1), a lighter load threshold, e.g. 35%, could be used. Thus, only the AP (SSID) 2, 4, 6 could be the candidate WLAN APs (SSIDs) list after scan and performing ANDSF policy. While Alice’s UE starts to use I-WLAN procedure (TS 24.234) to run the PLMN selection and select the most proper AP (SSID) considering both PLMN and SSID priorities, the AP (SSID) 2 will be selected. When the AP (SSID) 2 has something wrong in connecting, Alice’s UE will try to connect AP 4 or 6 which is available.

Another option can be to introduce two thresholds for load level
The Light load may filter out all the APs (SSIDs) in some scenario, i.e. the load of all the APs (SSIDs) around Alice’s UE is higher than 35%. To build an available candidate WLAN AP (SSID) list, a second threshold in ANDSF policy, e.g. 70%, could be used, when the first threshold could not get any result. See Figure 2.
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Figure 2

In Figure 2 scenario, if no APs (SSIDs) is below 35% (2, 4, 6 is absent), Alice’s UE will subsequently use candidate WLAN AP (SSID) list with AP (SSID) 3, 5 using 70% load threshold and start to use I-WLAN procedure (TS 24.234) to run the PLMN selection and select the most proper AP (SSID) considering both PLMN and SSID priorities, the AP (SSID) 5 will be selected. How to use these two thresholds in a more efficient way will be up to UE’s implementation, such as the two candidate WLAN AP (SSID) lists could be built in one round scan of the APs, the UE just further sets up another “Light” load candidate list using the “Light” threshold basing on the WLAN (SSID) list below “Medium” threshold.
Two thresholds also could be used for the UE to determine whether current connected AP is still ok (according to the operator’s policy) and to select another AP.
For example, in the scenario of Figure 2, 

· UEs connecting to the first level threshold (load <= 35%) APs (2, 4, 6) will not reselect other APs only for load reason, even if there’s AP whose load below its AP. 

· UEs connecting to the second level threshold (35% < load < =70%) APs (3, 5) will not reselect other APs also in the second level threshold only for load reason, even if there’s AP whose load below its AP. But will try to reselect AP in the first level threshold according the ANDSF policy and using I-WLAN procedure.

· UEs connecting to the AP (i.e., 1) whose load higher than the second level threshold (70% < load) are in heavy load experience. It will try to reselect to any of the APs whose load is below the second threshold if possible.
Then, to make a good choice for UE, to select two proper thresholds will resolve both requirement of selection according load priority and ping-pong selection problem. 
Proposal

It is proposed to include the following in TR 23.865. 
****************************************The 1st Change****************************************
6.4
Solution #4: ANDSF-based enhanced I-WLAN selection procedure

6.4.1
Overview
The solution addresses Key Issue #5 (Interaction between WLAN network selection and network-provided policies for WLAN selection). 

Background: 

·    In existing TS 24.234 specification, WLAN selection is made of the combination of I-WLAN selection and PLMN selection procedures, where the I-WLAN selection procedure is used to assist the Service Provider / PLMN selection procedure. Per clause 5.2.1,the UE scans - in a specified order, which depends on the HPLMN Priority Indication - prioritized lists of WLANs that are stored in the SIM/USIM and/or in the ME  and for each available WLAN in the order of the candidate WLAN list, PLMN selection procedure described in clauses 5.2.3 and 5.2.4 applies. Scanning stops when the best PLMN is found. 

·    The PLMN selection procedure can be automatic or manual. Automatic mode PLMN selection procedure uses a predefined algorithm described in 3GPP TS 24.234 clauses 5.2.3 and 5.2.4, which depends on the HPLMN Priority Indication and utilizes a few parameters stored in the SIM/USIM or in the ME, such as Last Registered PLMN, EHPLMN list, HPLMN, User Controlled PLMN Selector and Operator Controlled PLMN Selector. 

The solution consists in:

· Re-using from I-WLAN procedure (TS 24.234) only the PLMN selection algorithm as it is specified in TS 24.234 clauses 5.2.3 and 5.2.4, but where:   
· the “Operator Controlled PLMN Selector for I-WLAN access” input is replaced by the “Service provider List” provided by the ANDSF, and 

· the candidate list of WLAN AN is not coming from I-WLAN MO but provided by ANDSF.

Therefore, I-WLAN MO is not used in the proposed solution. 

· Derivation of the candidate list of WLANs can be performed by running the active ANDSF ISMP/ISRP rule that, for each flow distribution rule affected with a “rule priority”, provides a list of accesses ordered by “access priority”. By using a combination of rule and access priorities, a list of accesses can be built ordered by a “preference”, the same way as in solution #3.
· The “Service Provider List” can be provided by adding to the H-ANDSF root a node object containing the ordered list of operator controlled PLMNs.
· The main difference from solution #3 is that there is no selection of a WLAN without taking into account the PLMN priorities. In other words, finding a WLAN with the best priority PLMN is more important than selecting the best match WLAN.
6.4.2
Building candidate WLAN list

Taking the example from solution #3, the candidate list of WLAN AN will be composed of all the WLANs for which at least one active ISMP/ISRP rule matches:

· WLAN, SSID = “myOperator” (Preference 101)

· WLAN, any SSID, realm = “example1.com”, minimum backhaul bandwidth = 1000 Kbps (Preference 102)

· WLAN, any SSID, realm = “example2.com” (Preference 201)

· 3GPP access (Preference 202)
When WLAN 1, 2, 3, 4 are available, the UE builds the following ordered list of available WLANs: 

· WLAN-2: Matches Preference 101

· WLAN-4: Matches Preferences 102, 103

· WLAN-3: Matches Preference 103

· WLAN-1: Matches Preference 201
After the candidate list of WLAN ANs is built thanks to ANDSF, the UE takes the highest priority WLAN i.e. WLAN-2 in the solution #3 example, and runs the PLMN selection procedure. If the highest priority PLMN is not available via WLAN-2, the UE takes the next WLAN in the list, i.e. WLAN-4, and again runs the PLMN selection procedure. 
For better understanding of how WLAN selection works in this solution, if thresholds on specific parameters (e.g. load) are added to ANDSF rules, WLANs with a value of the specific parameter exceeding the ANDSF thresholds corresponding to that parameter are excluded from the list of candidate WLANs. The above Preference can take into account the WLAN specific parameter value in order to build a WLAN list whose order takes that WLAN parameter into account, however in this solution the best PLMN has higher weight than WLAN specific parameters, which may lead the UE to select a WLAN that is not the best with regards to that parameter (although satisfying the ANDSF thresholds of that grade). However, this solution can be enhanced to select a WLAN that is close to the best with regards to that parameter while still meet the PLMN priority requirement, such as: use a more relax threshold, or introduce more than one threshold for one specific parameter with graded distribution can be used in order to prevent suitable WLAN being exclude because of only one threshold, i.e. if no candidate list of WLAN ANs could not be built with the most restrictive threshold, the UE should use the next grade threshold to build the candidate list.

Editor Notes: Those are examples to illustrate solution 4 will not scarify other WLAN specific parameters by give higher weight to PLMN. The detail of those enhancements will be further calibrated in the solutions for key issue 4 later if solution 4 is considered for final specification.
6.4.3
Selection of Active ISMP/ISRP Rule
Refer to solution #3, clause 6.3.3.
6.4.4
Preferred Service Providers List

Refer to solution #3, clause 6.3.4.

6.4.5
Summary

The solution:

· reuses existing PLMN selection process in I-WLAN selection (TS 24.234);

· does not impact PLMN selection algorithms;

· allows ANDSF to trigger a PLMN change;

· allows more intelligent WLAN selection to help to form a more optimized candidate WLAN list for PLMN selection, since ANDSF will select a WLAN or a set of WLANs based on e.g. the existing validity areas, time of the day, etc. ;
· satisfies manual PLMN selection and operator controlled PLMN selection: allows the user and the operator to force the UE to prefer a WLAN that can access a desired user selected or operator controlled PLMN;
6.4.6
Impacts on existing nodes or functionality

Impacts on the UE: implementing ANDSF changes; reuse existing PLMN selection algorithms (TS 24.234) unchanged.

6.4.7
Evaluation
3GPP
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