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1 Introduction

In [1] we present a harmonized solution for the WLAN/3GPP Radio interworking study item. In this contribution, we describe the interworking between this solution and ANDSF. 
2 ANDSF overview
As a background, the different components of ANDSF are presented below.
2.1 ISMP

	Inter-system Mobility policies (ISMPs) are access selection policies used only by UEs which cannot have simultaneous connections to WLAN and 3GPP. Multiple connection-capable UEs ignore ISMP. The ISMP policies provide priority orders between accesses.
Example policy is shown in Table 1. According to this example policy, the UE should select WLAN when in coverage otherwise the UE should connect to any WLAN. If no WLAN is found, the UE stays connected to 3GPP. 
	Table 1: ISMP example.

Prio 1. WLAN

Prio 2. 3GPP




2.2 WLANSP

	The WLAN selection policies (WLANSPs) provide priorities between different WLANs. WLANSP does not include priorities regarding 3GPP. It has been suggested to introduce BSS load in the WLANSP polices which could then look like the example in Table 2.

With a policy like in the example, a UE inside the coverage area of WLANs A and B will connect to WLAN A if  the load of WLAN A is below 70 %, otherwise it will connect to WLAN B.
	Table 2: WLANSP example.

Prio 1. WLAN A if BSS load < 70 %

Prio 2. WLAN B




2.3 ISRP

	Inter-system routing policies (ISRPs) are used to indicate how the UE should route traffic between different access networks. ISRP is only applicable for UEs which are capable of having simultaneous connection to WLAN and 3GPP. The ISRP policies do not tell the UE which access to connect to but only how to route traffic once the UE has got connection to the different access networks.

An example policy is shown in Table 3. With this policy, a UE connected to both WLAN and 3GPP will route voice traffic to 3GPP and browsing to WLAN. If the UE is not connected to WLAN, then the UE will route both voice and browsing over 3GPP.
	Table 3: ISRP example.

For APN A (e.g. voice):

Prio 1. 3GPP

Prio 2. WLAN

For APN B (e.g. browsing):

Prio 1. WLAN

Prio 2. 3GPP 




3 Interworking between ANDSF and compromise solution 

3.1 Access selection

The UE has different inputs of which WLANs should be considered:
· User preference – For example, the user’s home WLAN.
· WLANSP – WLANs indicated by an ANDSF policy, which also may contain priorities between WLANs.
· RAN-list – RAN can provide WLAN identifiers for WLANs which should be considered by the UE.
Consider, for example, a UE configured with the WLANs shown in Table 4. 
Table 4: Example of considered WLANs.
	Source
	WLAN

	User preference
	WLAN A

WLAN B

	WLANSP
	WLAN C - Priority 1

WLAN D - Priority 2

	RAN-list
	WLAN D

WLAN E


As it has been agreed that the end-user preference should take precedence the UE would prioritize user preferred WLANs. We further suggest that the ANDSF indicated WLANs should be given higher priority than WLANs indicated by RAN. The reason for this is due to roaming. For example if the H-ANDSF policy indicates a WLAN X it is our understanding that main use case is that the home operator want the UE to connect to WLAN X regardless of the RAN rules as they are controlled by the visited RAN. Hence, the priority between the WLANs for the example above would then be as follows:

Prio 1. WLAN A

Prio 2. WLAN B

Prio 3. WLAN C

Prio 4. WLAN D

Prio 5. WLAN E

This means the UE will first try to find and connect to WLAN A, otherwise it will try to find and connect to WLAN B, and so on.
The UE should apply the RAN rules only to the WLANs indicated by the operator of the RAN, i.e. not to user preferred WLANs which means, for the example above, that the UE will apply the RAN rule on WLAN C, D and E but not on WLAN A and B.
3.1.1 Roaming

In case of roaming the UE may have a WLANSP from the H-ANDSF server. A roaming example is shown in Figure 1 below. In this example a blue UE is roaming in the green operator’s network. The blue operator has a WLAN deployed in the green operator’s network. For this reason the blue operator may prefer that its roaming users should prioritize connections to the blue WLAN when roaming in the green network.

To allow the home operator to ensure that its roaming UE is connecting to the home operators preferred WLAN SA2 introduced an indication to ANDSF telling the UE whether to prioritize H-ANDSF over V-ANDSF or vice versa.
If the home operator has indicated that the H-ANDSF should take precedence it would not be feasible that thresholds from the visited RAN makes the UE stay in 3GPP. Therefore the RAN rules should not be applied to H-ANDSF indicated WLANs when roaming, i.e. the WLANs indicated in the H-ANDSF WLANSP are not “under RAN control” when roaming.


[image: image1]
3.2 Traffic steering
If the UE has a valid ANDSF ISRP rule we suggest that the UE should act according to the ISRP policy. However, if the UE does not have a valid ISRP rule when and the UE performs offloading to a WLAN under RAN control the UE should steer the traffic according to RAN traffic indicators.

4 Flow
Based on the above discussion the interworking between ANDSF and the harmonized solution is in this section explained in more detail.
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Figure 2: Interworking between RAN compromise solution 2 and ANDSF .
First, in step A, the UE will build the WLAN priority list. The UE will, as described in section 3.1, put user preferred WLANs at highest priority, then WLANs indicated in WLANSP and last WLANs indicated by RAN.

The UE then, in step B, select a WLAN to consider out of the WLANs which has been detected (note that the UE does not connect to the considered WLAN in this step). The UE selects WLAN in order of priority. 
The UE will then, in step C, see if the considered WLAN is “under RAN control”, i.e. if the RAN rules should be applied to this WLAN. If so the UE will proceed to step D to evaluate the RAN rules to determine if the WLAN is “available”. However, if the selected WLAN is not under RAN control or if RAN steering is not allowed for this WLAN, e.g. if it is an end-user preferred WLAN, the UE will proceed to step I to bypass the RAN rules.
For WLAN under RAN control the UE will, in step D, evaluate the RAN-rules to see if the thresholds for moving to this WLAN are met. If so then the UE connects to the considered WLAN and proceeds to step E. If the thresholds are not met, the UE would go back to step B and select another WLAN according to the WLAN priority order.
In step E, the UE sees if it has applicable ANDSF rules for the considered WLAN and if so it goes to step F to feed the ANDSF parameter to the ANDSF policy and then applies the ISRP rules in step G. However if the UE has no applicable ANDSF rules for the considered WLAN the UE will go to step H and steer traffic as per RAN indication.
5 Conclusion

In this contribution, the details of the interworking between ANDSF and the harmonized solution were discussed. We propose the following.
Proposal 1 If the harmonized solution is accepted in RAN2 the ADNSF interworking described in this contribution should be added to the TR.
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