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1 Introduction
The agreed solution for WLAN/3GPP Radio interworking should work both with and without ANDSF. Therefore it needs to be decided how the UE should act if it has a valid ANDSF policy; should the WLANs indicated by ANDSF be used in the AS mechanism? Should traffic routing be done as per ISRP when the AS mechanism is used? In [1] we are, for the sake of simplicity, proposing that no interworking between ANDSF policies and the AS mechanism should be adopted, i.e. ANDSF indicated WLANs should not be used in the AS mechanism and ISRP should not be applied in conjunction with the AS mechanism. In that contribution, we also propose that the UE should act according to ANDSF if the UE has a valid ANDSF policy.

In this contribution we are presenting an approach with common conditions for the AS mechanism and for ANDSF which can further simplify the interaction between AS and ANDSF. 
2 Discussion
RAN2 agreed in RAN2#85 that RAN should provide the following thresholds to the UE to be used in the AS mechanism and possibly also in ANDSF: 
	1. LTE RSRP/UMTS CPICH RSCP threshold (for FDD)/UMTS PCCPCH RSCP threshold (for TDD)
2. LTE RSRQ/UMTS CPICH Ec/No threshold (for FDD)
3. WLAN Channel utilization in the BSS load IE (MaximumBSSLoadValue defined in TS 24.312 [3]) threshold (the parameter is used 1-way for determining offload possibility from 3GPP to WLAN or alternatively hysteresis is used to prevent ping-pong)
4. Available WLAN DL and UL backhaul data rate (MinBackhaulThreshold defined in TS 24.312 [3]) threshold (the parameter is used 1-way for determining offload possibility from 3GPP to WLAN or hysteresis is used to prevent ping-pong)


RAN2 has also created rules/functions for access selection/traffic steering in which the RAN signalled thresholds are used. An example of a RAN rule/function is shown in Table 1 below.
Table 1: Rule for LTE.

	The UE shall move offloadable APNs from 3GPP to WLAN if all the following conditions are fulfilled if corresponding parameters are broadcast or send with dedicated signaling:
- Rsrp < threshRsrpLow or Rsrq < threshRsrqLow
- bssLoad < threshBssLoadLow
- dlBackhaulRate > threshDlBackhaulRateHigh
- ulBackhaulRate > threshUlBackhaulRateHigh
The UE shall move all traffic from WLAN to 3GPP if one or more of the following conditions is fulfilled if corresponding parameters are broadcast or send with dedicated signaling:

- Rsrp > threshRsrpHigh
- Rsrq > threshRsrqHigh


2.1 Condition based approach
It has been proposed that the UE should evaluate the RAN signalled thresholds not only in the AS mechanism but also in cases with ANDSF (if indicated so by the ANDSF policy). Thus, common for both the AS mechanism and ANSDF is that the RAN signalled thresholds should be evaluated. It would therefore be reasonable to specify a set of conditions for these RAN signalled thresholds and these conditions could be used both in the AS mechanism and in ANDSF.

In Table 2, we show an example set of conditions. These conditions can be specified in for example XX.331 or XX.304 and then be referred to from the AS mechanism and from ANDSF policies while avoiding duplication of the conditions in different parts of the specification. Note that this set of conditions is not exhaustive.

Table 2: Example set of conditions.

	Name
	Condition

	Condition 1 (High RSRP)
	If measuredRSRP is larger than threshRsrpHigh


Consider RSRP high

End

	Condition 2 (Low RSRP)
	If measuredRSRP is smaller than threshRsrpLow


Consider RSRP low

End

	Condition 3 (High RSRQ)
	If measuredRSRQ is larger than threshRsrqHigh


Consider RSRQ high

End

	Condition 4 (Low RSRQ)
	If measuredRSRQ is smaller than threshRsrqLow


Consider RSRQ low

End

	Condition 5 (High BSS load)
	If BSS load is larger than threshBssLoadHigh


Consider BSS load high

End

	Condition 6 (Low BSS load)
	If BSS load is smaller than threshBssLoadLow


Consider BSS load low 
End

	Condition 7 (High DL backhaul rate)
	If dlBackhaulRate is larger than threshDlBackhaulRateHigh


Consider DL backhaul rate High 
End

	Condition 8 (High UL backhaul rate)
	If ulBackhaulRate is larger than threshUlBackhaulRateHigh


Consider UL backhaul rate High 
End


2.1.1 Usage of conditions in ANDSF

As mentioned above, with the condition-approach, the conditions can be referred to and used both in the AS mechanism in ANDSF policies. An example of how ANDSF policies can use these conditions is shown in Figure 2 below. In this example, a leaf is added to an ANDSF routing rule in which multiple conditions can be referred to and used (note that the box with “<X+>” signifies that there can be multiple of these leafs). The operator could indicate for example that the UE should route traffic to a certain WLAN if condition 2 and condition 6 are fulfilled (i.e. the RSRP is below the RAN signalled threshold and the BSS load is below the RAN signalled threshold) by in the ANDSF policy provide condition number 2 and 6 under “Conditions to be fulfilled”. It would of course be up to the operator to decide which of the conditions should be applied for each rule when creating the ANDSF policy.  
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Figure 2: Usage of conditions in ANDSF policies.
2.1.2 Usage of conditions in AS mechanism
The rule created by RAN2 during RAN2#85 (see Table 1) would be barely affected by the condition-approach; Instead of referring to the thresholds and metrics in the rule the conditions would be referred to. In the table below, we show how the rule would look like with the conditions-approach.

Table 3: Usage of conditions in RAN rule.

	The UE shall move offloadable APNs from 3GPP to WLAN if all the following conditions are fulfilled:
- Condition 2 or Condition 4
- Condition 5

- Condition 7

- Condition 8
The UE shall move all traffic from WLAN to 3GPP if one or more of the following conditions is fulfilled:

- Condition 1
- Condition 3


2.1.3 Advantages of the condition based approach
The obvious benefit of the condition approach is that the conditions can be referred to both from the RAN rule and from ANDSF policies while only being specified in one place. So, there is no need to duplicate the conditions in both the AS mechanism and in ANDSF, which will simplify specification and likely also simplify UE implementation.
If in a later release some additional threshold should be added, this would mostly only impact the AS specifications while the ANDSF specification could probably be unaffected as the new conditions can be used by indicating the new condition number.
Furthermore with the condition approach, only a vector of bits needs to be communicated from the AS to ANDSF, i.e. a vector of bits indicating the state of the condition (fulfilled / not fulfilled). Hence there is no need to send the whole set of thresholds and the associated metrics in to an ANDSF policy. This then can potentially reduce the UE complexity.
Based on the above discussion we are proposing:

Proposal 1 For the RAN signalled thresholds, there should be corresponding conditions specified in RAN specifications as detailed above.

Of course, this approach does not limit UE implementation and if a particular UE vendor prefers to implement the conditions in some other part of the UE, then that would still be possible. However, from a specification point of view, the conditions based approach leads to a clearer separation between the layers handling radio related information and ANDSF. 

2.2 Time to trigger and hysteresis

One detail which was discussed but not concluded at RAN2#85 was the whether a time-to-trigger approach is needed in the WLAN/3GPP Radio interworking solution to avoid ping-ponging. An example is shown in Figure 3 below, where a short dip in signal strength triggers the UE to steer traffic to 3GPP just to, shortly after, steer the traffic back to WLAN.
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With the condition based approach, it would be rather easy to introduce a time-to-trigger mechanism where the UE should apply a time-to-trigger when evaluating the conditions. This is actually yet another benefit of the condition based approach since by introducing a time-to-trigger for the conditions it will would be applied both to the AS mechanism and to ANDSF “for free”, i.e. without the need to introduce time-to-trigger mechanisms in both the AS mechanism and in ANSDF. We therefore propose: 
Proposal 2 The UE shall apply a time-to-trigger when evaluating a condition.

Table 4 shows an example of how the time-to-trigger can be realized.
Table 4: Time to trigger example

	Name
	Condition

	Condition 2 (Low RSRP)
	If measuredRSRP is smaller than threshRsrpLow for a time timeToTrigger


Consider RSRP low

End


3 Conclusion

In this contribution we have presented an approach with common conditions for the AS mechanism and for ANDSF. We propose:
Proposal 1
For the RAN signalled thresholds, there should be corresponding conditions specified in RAN specifications as detailed above.
Proposal 2
The UE shall apply a time-to-trigger when evaluating a condition.
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