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Abstract:

This document addresses the question of how RAN radio and load related criteria can be taken into account in ANDSF.
1 Introduction
At the last SA2 meeting two different methods were proposed for taking RAN assistance parameters into account in ANDSF:

· ‘Validity conditions’ approach: New RAN assistance parameter based conditions are encoded in the validity conditions branch of an ANDSF traffic routing rule. This enables the device to determine whether or not an ANDSF rule (and its associated routing rule) is valid based on interpretation of RAN assistance parameters.  
· ‘Routing Rules’ approach:  When an ISMP or ISRP rule is evaluated, the prioritised list of access technologies/access networks in the ISMP or ISRP rule is filtered to exclude access technologies/access networks that do not meet the current RAN assistance threshold criteria.  The most preferred of the remaining access technologies/networks is then used by the UE.
This document describes how the ‘routing rules’ approach would work by providing some examples.  The ‘validity conditions’ approach is described in [1].
A comparison of the routing rules approach and the validity conditions approach is then provided.

Note that the paper does not address support for OPI, and deals only with handling the radio / load related RAN assistance parameters.
2 Description of the routing rules approach 
2.1  ISRP example 
· Let’s assume that the cellular RAN wants to offload traffic from the cellular system to WLAN but only for devices that are on the edge of the 3GPP cell and only if WLAN load is low.  The operator therefore signals the following information to devices in the cell:

· ThreshRSRP = X
· ThreshBSSLoad = Y 

· Let’s assume that the device is currently camped on 3GPP LTE and WLAN-SSID2.

· When a new IP flow initiates (let’s say for Youtube), and the device needs to make a traffic routing decision, the device builds a Temporary routing rule list.  It does this by firstly extracting the ISRP routing rule for the particular IP flow from the ANSDF MO, let’s assume that the ISRP routing rule (for Youtube) is as below:

· Priority 1: SSID1
· Priority 2: 3GPP
· Priority 3: SSID2 
· Priority 4: SSID3
· The device evaluates its current RSRP level, if the measured RSRP is < X then it temporarily removes ‘3GPP’ from the routing rule list.
· The device also evaluates the load on SSID2 (the WLAN on which the device is currently camped), and in this example we assume that the BSS load is sufficiently low being < Y. 
· The Temporary routing rule list now looks like: 

· Priority 1: SSID 1
· Priority 2: 3GPP
· Priority 3: SSID2 

· Priority 4: SSID3
· Traffic is routed over SSID2 since SSID2 is the most preferable of the two access technologies/networks on which the device is already camped. 
· Notes:
· If the device had not been near the cell edge then 3GPP would have remained on the Temporary routing rule list and the traffic would have instead been routed over 3GPP.

· If load on SSID2 had been > Y then neither the currently camped 3GPP cell nor the WLAN cell would have satisfied the operator’s requirements.  In this case it is proposed that the device routes the traffic by falling back to utilizing the original prioritization provided in the routing rule (i.e. ignoring the radio / load related RAN assistance information).  In the example above the device would then select 3GPP.
· Note that a UE should not route traffic based on the RAN conditions alone (as some have suggested) even when the device is currently simultaneously camped on both 3GPP and WLAN.  Rather, the RAN conditions have to be used in conjunction with the routing rule, since for example, the routing rule may indicate that VoIMS is prohibited from being carried on WLAN whilst conversely Youtube is prohibited from being carried on 3GPP.  Hence, by way of example, even in a scenario where a UE is at the cell edge (not meeting 3GPP cellular RAN conditions) and WLAN load is low (meeting WLAN conditions), VoIMS traffic should not be routed over WLAN.      
2.2 ISMP example
· Let’s again assume that the cellular RAN wants to offload traffic from the cellular system to WLAN but only for devices that are on the edge of the 3GPP cell and only if WLAN load is low.   The operator signals the following information to devices in the cell:

· ThreshRSRP = X
· ThreshBSSLoad = Y (say 50%)

· Let’s assume that the device is camped on cellular for CS service but has not yet selected a WLAN and has not yet set up a PDN connection
· The device builds a Temporary routing rule list by taking the ISMP routing rule (PrioritizedAccess) list from the ANDSF MO and ‘striking through’ access technologies/access networks that do not meet the radio criteria

So the list might look like:

1. SSID1 (BSS load 60 % - hence delete) 

2. 3GPP (UE has RSRP < X dBm, hence delete)

3. SSID2 (BSS load is 30% - can keep)

4. SSID3 (BSS load is 20% - can keep)
· If SSID2 is available (and if it is the most preferred WLAN of those available according to WLAN SP) then the device routes the PDN connection over WLAN on SSID2.
2.3  Normative changes required
To standardise the ‘routing rules’ approach it would be necessary to define procedural text that explains how the ANDSF routing rule lists are utilized.  This would include a description of how the device builds and then uses a Temporary routing rule list for the purposes of making the current (eg traffic routing) decision when the UE has been provided with a set of RAN assistance thresholds.  
2.4  Avoiding ping pong 
In their LS [2], RAN2 mention having 2 thresholds (‘High’ and ‘Low’) for each RAN assistance parameter.  The objective here is to introduce some hysteresis so that traffic routing does not ping pong between 3GPP and WLAN.

The ping pong problem can only occur after an initial traffic routing decision (in case of ISRP) or access technology decision (in case of ISMP) has been made.  If we select the ‘routing rules’ approach then procedural text would need to be added in Stage 3 to describe how the ‘Low’ and ‘High’ thresholds should be used to achieve a hysteresis affect for the particular case where the device is already carrying traffic on a particular access technology/access network (in case of MAPCON/IFOM terminal) or has already made an access technology decision (ISMP terminal). 
2.5  Achieving flexibility in RAN assistance rule logic

With the ‘routing rules’ approach, flexibility is provided to the RAN in terms of the logic rules that link RAN assistance parameters through the following mechanisms**:

· If the UE is not provided with a particular RAN assistance parameter then:

· The RAN assistance parameter does not affect the filtering of access technologies/access networks in producing the Temporary routing rule list (this is because the operator clearly considers the RAN assistance parameter as not being relevant to the process of offloading).
· Where multiple RAN assistance parameters pertaining to different access technologies are signaled by the RAN then it would be a priori defined in the specifications that all conditions should be met.

· So for example if the RAN signals both ThreshRSRP and ThreshBSSLoad then the UE should interpret this as meaning that both RSRP AND BSS load conditions should be applied.
· If RAN2 require the flexibility of linking thresholds that apply to the same access technology (e.g. LTE RSCP, LTE RSRQ) either by an OR operation or an AND operation then this could be achieved through RAN signaling.
· So for example, RAN could signal:

· ORed parameters: {ThreshRSRP, ThreshRSRQ}

· Then in the procedural text we would write that where two ORed parameters apply to a given access technology then if either threshold is met then the access technology/access network shall be removed when building the Temporary routing rule list. Whilst if two ANDed parameters apply to a given access technology then both conditions would have to be met in order for the access technology/network to be removed when building the Temporary routing rule list.        

** Examples of logic rules that may be of interest are provided in the RAN2 LS [2].
3 Comparison of validity condition approach and routing rules approach

Observations on the ‘routing rules’ approach:
· The ANDSF MO itself does not have to be modified to support RAN provided 3GPP and WLAN related thresholds.
· The approach therefore reduces complexity for the operator in configuring the ANDSF MO.
· If the RAN does not provide any 3GPP or WLAN related thresholds then this does not create any problems, the ANDSF rule is still valid and can still be used.  
· Potentially the same ANDSF MO could be used both for device/network combinations that do support the RAN assistance parameter feature and those device/network combinations that do not.
· Note that if an operator wishes to make use of OPI then that will result in changes to the ANDSF MO.  Similarly, if it is decided that the operator who configures ANDSF needs to be able to set RAN assistance parameter threshold values in ANDSF then that will clearly result in changes to ANDSF. 
Observations on the ‘validity conditions’ approach:
· Separate ANDSF rules (with the associated configuration complexity for the operator) are needed:

· To move traffic from LTE to WLAN 
· Condition encoded with LTE RSRP/RSRQ and WLAN thresholds
· WLANs listed as higher priority in the routing rule.
· To move traffic from UMTS to WLAN
· Condition encoded with UMTS RSCP, UMTS CPICH Ec/No
· Potentially further rules for both of FDD/TDD

· WLANs listed as higher priority in the routing rule.
· To move traffic from WLAN to LTE
· To move traffic from WLAN to UMTS

· For devices that do not support RAN assistance parameters

· Does not give required level of control to the RAN

· In the ‘validity conditions’ approach, problems would arise for example, if ANDSF is configured with conditions which use only RSRQ thresholds whilst the RAN only wishes to use/provide the RSRP threshold.  In this scenario the RAN would be unable to influence the traffic offload.  
· If the device is in the home PLMN, co-ordination could presumably be achieved in both H-ANDSF configuration and RAN configuration so as to avoid this problem, however, if the device is roaming in a VPLMN then problems could arise.    
· Given that one of the key objectives of the work item is to enable the cellular RAN to influence the traffic routing according to prevailing load and radio conditions, we would argue that the RAN should be given control of determining which set of RAN assistance parameter thresholds should be taken into account.
4 Conclusion

Based on the analysis in Section 3, the ‘routing rules’ approach provides the necessary functionality whilst avoiding some of the problems associated with the ‘validity conditions’ approach.  Hence we propose:

Proposal:  It is proposed to incorporate RAN assistance parameters into ANDSF using the ‘routing rules’ approach.
A companion CR is provided in [3].
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