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1 Introduction

In the previous RAN2 meeting a compromise solution for access selection for the WLAN/3GPP Radio interworking study item was discussed [1]. In this contribution, we describe the interworking between this solution and ANDSF. 
2 ANDSF overview
As a background, different components of ANDSF are presented here [2]

 REF _Ref367892012 \r \h 
[3]..
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 Compromise solution overview

In this solution the UE does access selection according to rules specified in RAN specifications, which indicate when the UE should go to WLAN and when the UE should go to 3GPP. In the rule, the UE is comparing measured metrics, e.g. 3GPP and WLAN signal strengths, with thresholds signalled from RAN. 

RAN rule example for LTE:

	if (measuredRsrp < threshRsrpLow) && (measuredRcpi > threshRcpiHigh) {


goToWlan();

} else if (measuredRsrp > threshRsrpHigh) || (measuredRcpi < threshRcpiLow) {


goTo3gpp();

}


When the UE’s measured RSRP is below threshRsrpLow and the measured RCPI exceeds threshRcpiHigh, the UE selects WLAN. When the UE’s measured RSRP exceeds threshRsrpHigh or the measured RCPI is below threshRcpiLow, the UE selects 3GPP.

The RAN also indicates which WLANs should be considered by the UE when evaluating the RAN rule. This could for example be a list of WLANs provided to the UE. It is also be possible to have different RAN-lists for different sets of thresholds to provide WLAN distinction if deemed necessary. 
The solution can be designed such that for offloading from 3GPP to WLAN the UE offloads only part of its traffic. This can be realized by the RAN indicating whether a bearer is eligible for WLAN offloading or not (e.g. during bearer setup and bearer modification) 
 and the UE steering only the traffic of the eligible bearers.      . 
4 Interworking between ANDSF and compromise solution 

One area which has not yet been captured in sufficient detail in the TR [5] is how the RAN solution and ANDSF should interwork. In this section, we present how the compromise solution and ANDSF can co-exist. It is assumed that the UE is dual connection capable, i.e. that it can connect to 3GPP and WLAN simultaneously.

4.1 WLAN 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 a list of WLANs which should be considered in the RAN rules.
Let’s 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 in RAN2 #83 that the end-user preference should take precedence, 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. We assume that typically the operator will populate the “WLANSP” and “RAN list” with exactly the same entries. However, in the roaming case, prioritizing WLANs provided by the WLANSP over those in the RAN-list allows the home operator to provide a specific set of WLAN APs to be used in the visited area. As an example, consider an operator X that has a partnership agreement with a WLAN operator A: when operator X’s UE is roaming in operator’s Y network (located in the same geographical area as WLAN from operator A), even if Y doesn’t have an agreement with A, X might still want to offload the UE to WLAN A whenever the possibility arises.

The UE should apply the RAN rule only to the WLANs under RAN control, i.e. to the WLANs in the RAN-list, but not to other WLANs, e.g. user preferred WLANs or WLANS in the WLANSP which are unknown to RAN. In the example above, this means the UE applies the RAN rule on WLAN D and E, but not on WLAN A, B or C.
In the example above, if the UE is in the coverage area of WLAN A, it will try to connect to WLAN A. Otherwise, it will try with WLAN B and then WLAN C. If none of these WLANs are found, the UE will apply the RAN rules on WLAN D. If the RAN rules are fulfilled for WLAN D, the UE will connect to it. If the RAN rules are not fulfilled for WLAN D,  the UE will evaluate the RAN rule to see whether it should  connect to WLAN E or not. 
4.2 Selecting which traffic to move

When the UE performs offloading to WLANs under RAN control (i.e. WLANs which are in the RAN-list) and the RAN has indicated which bearers are eligible for offloading and which are not, the UE will steer the traffic according to these indicators. If such indicators are not provided to the UE, the UE can apply ISRP if present. If no RAN indicators or ISRP is provided, then the UE will steer all its bearers to WLAN.
The traffic indicators are not applicable for WLANs which are not under RAN control, i.e. in our example above, if the UE performs offloading to WLAN A, B or C the UE does not apply any traffic indicators from RAN the UE could apply ISRP for these WLANs if applicable.
5 Flow
Based on the above discussion the interworking between ANDSF and the compromise solution is in this section explained in more detail.

[image: image1.emf]Select a WLAN according to priority

(User preference, ANDSF, RAN-list)

Are thresholds 

fulfilled?

RAN has indicated 

bearers eligibility for 

offloading?

Steer indicated 

brearers to WLAN

Yes

Connect to selected WLAN

Yes

No

No

S

e

l

e

c

t

 

n

e

x

t

 

W

L

A

N

 

i

n

 

p

r

i

o

r

i

t

y

 

o

r

d

e

r

Yes

Steer traffic 

according to ISRP, 

if ISRP is provided

No

Is selected WLAN in RAN-list 

and RAN steering allowed for  

this WLAN?

Connect to selected WLAN


Figure 1: Interworking between RAN compromise solution 2 and ANDSF .
First the UE selects a WLAN out of the WLANs which has been detected (not yet connecting to the WLAN). The UE selects WLAN in order of priority. 
The UE then sees if the selected WLAN is “RAN-controlled”, i.e. if the WLAN is in the RAN-list. If this is the case the UE proceeds to evaluate the RAN rules. However, if the selected WLAN is not RAN controlled, e.g. if it is an end-user preferred WLAN, the UE connects to the selected WLAN.
For RAN-controlled WLANs the UE would evaluate the RAN-rules to see if the thresholds for moving to WLAN are met. If so, the UE connects to the selected WLAN. If the thresholds are not met, the UE would start over and select another WLAN according to the WLAN priority order.
After the UE has connected to a RAN controlled WLAN, the UE can steer its traffic to the WLAN. If the RAN has indicated to the UE which bearers are eligible for offloading and which are not, the UE would steer the traffic accordingly. Otherwise the UE would apply ISRP rules, and if such rules are not provided, all the UE’s traffic will be steered to WLAN
5.1 Examples

Based on the example we looked at in the section 4 the UE had the following WLANs and priorities.
	Priority
	WLAN
	In RAN-list

	1
	WLAN A
	No

	2
	WLAN B
	No

	3
	WLAN C
	No

	4
	WLAN D
	Yes

	5
	WLAN E
	Yes


Below we look at what would happen in two different scenarios.
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	In this scenario the UE is in coverage of WLAN B, WLAN D and WLAN E. Which means that the UE would have the following WLAN priority list:
Priority

WLAN

In RAN-list

1

WLAN A

No

2

WLAN B

No

3

WLAN C

No

4

WLAN D

Yes

5

WLAN E

Yes

The UE would select the highest priority WLAN, i.e. WLAN B. Since this WLAN is not in the RAN-list the UE would then connect to WLAN B.
	In this scenario the UE is in coverage of WLAN D and WLAN E. Note that the UE is in a location where the RCPI threshold for connecting to WLAN D is not fulfilled.
Priority

WLAN

In RAN-list

1

WLAN A

No

2

WLAN B

No

3

WLAN C

No

4

WLAN D

Yes

5

WLAN E

Yes

The UE would first select WLAN D as this has the highest priority. As WLAN D is in the RAN-list the UE would evaluate if the thresholds are fulfilled for entering WLAN D, but since this is not the case the UE would select the next WLAN in the priority order, i.e. WLAN E. The UE would evaluate if the thresholds are fulfilled for entering WLAN E. As the thresholds are fulfilled UE would connect to WLAN E.

When the UE has connected to WLAN E the UE would steer the bearers indicated by the RAN, if such indications has been received. Otherwise the UE would apply ISRP. 


From the above discussion and examples, it can be seen that basic interworking between the compromise RAN solution and ANDSF can be assured without requiring any changes to ANDSF. Thus, we propose:
Proposal 1 It is proposed that RAN2 agrees that interworking between the compromise RAN solution 2 and ANDSF can be assured without necessarily requiring any changes to ANDSF by following the prioritization procedure described in Section 5.

Proposal 2 RAN2 is kindly asked to capture the interworking aspects described in Section 5 in the TR.
6 Conclusion

In this contribution, the details of the interworking between ANDSF and the compromise RAN solution 2 were discussed. Based on the discussion, we propose: 

Proposal 1 It is proposed that RAN2 agrees that interworking between the compromise RAN solution 2 and ANDSF can be assured without necessarily requiring any changes to ANDSF by following the prioritization procedure described in Section 5.

Proposal 2 RAN2 is kindly asked to capture the interworking aspects described in Section 5 in the TR.
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Figure � SEQ Figure \* ARABIC �2�: Example scenario 1





Figure � SEQ Figure \* ARABIC �3�: Example scenario 2








� Several factors such as the QCI of the bearer, radio conditions, etc. can be considered when deciding whether a bearer is eligible or not for offloading.
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