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1
Introduction
We propose a way forward toward a single solution for 3GPP WLAN radio interworking.
2
Discussion
As solution 1 can only work with ANDSF (at least ANDSF rules whether they come from an ANDSF server or are pre-provisioned), solution 2 is the only candidate for idle UEs which can work without ANDSF so the solution for idle mode UEs should be based on solution 2.

Proposal 1: If a solution is needed for idle UE, it should be based on solution 2

Solution 2 can use broadcast and/or dedicated signalling for idle UEs. In principle, there could be some benefit to use different threshold values for different UEs based on user profile so that some UEs move traffic to WiFi before others. However, as explained in R2-133437, the RAN should adjust thresholds to RAN load. As cell conditions change after the RRC connection is released and the UE may have moved to a cell with different conditions, this results in the UE using a value which is not accurate for the current cell. In addition, LTE RSRP/UMTS RSCP values may be very different depending on cell size so  the dedicated thresholds should be cell specific. Therefore, the use of dedicated thresholds by idle UEs should be justified by sufficient benefit.

Another motivation to use dedicated thresholds for idle UEs is to avoid ping pong when the RRC connection is released. However, in broadcast signalling, there will be a significant hysteresis to avoid ping-pong, i.e. the LTE RSRP/UMTS RSCP threshold to move traffic back to LTE/UMTS will be much higher than the threshold to move traffic to WLAN. For any connected UE with LTE RSRP/UMTS RSCP in that range, the RAN can release the RRC connection without any risk of ping-pong.

As dedicated signalling for thresholds used by idle UEs seems rather complex and without very obvious benefit, we propose to only consider broadcast thresholds. 

Proposal 2: Discuss whether it is sufficient that idle UEs only use broadcast thresholds or if the complexity of using dedicated thresholds for idle UEs is justified.

For connected UEs, moving traffic to WLAN is risky for user experience as there are ongoing services that could be interrupted. Mobile UEs could lose WLAN coverage rather soon thus causing double interruption. In an area with many APs, (e.g. urban area with shared APs), this could result in very frequent service interruption, or even service unavailability for a rather long time. With solution 2, UE mobility is not a parameter of UE decision process and the only solution to take UE mobility into account is to dynamically adapt thresholds to UE mobility.

Another issue with solution 2 is that the UE decision process is independent from the actual traffic. If many UEs with background traffic only move to WLAN, this creates a lot of signalling to the CN if MAPCON or IFOM is used and does not save significant radio resources in the RAN. With solution 2, UE traffic volume is not a parameter of UE decision process and the only solution to take it into account is to dynamically adapt thresholds to UE traffic volume.

Although the network could dynamically adapt thresholds to each UE mobility and traffic volume, as explained in R2-133445, there is no possibility to predict how much traffic will be moved by setting certain values for a number of UEs: when e.g. the network configures thresholds for 20 UEs, if they are all in coverage of the same WLAN AP, they will all move traffic to this AP which could result in a congestion. However, the 20 UEs may also all be out of coverage of WLAN in which case this has no effect at all on 3GPP load. This makes is rather difficult to control offloading.

With solution 3, these issues do not exist as the network is aware of all conditions and then decides to steer traffic when appropriate. If solution 2 is used, the simplest way to avoid affecting user experience and performing unnecessary signalling to the CN is that the UE reports when the conditions in the RAN rules to move traffic between WLAN and cellular are met and the RAN then replies whether the UE shall move the traffic or not.
For example as in figure 1, the RAN configures UE1, UE2, UE3 and UE4 with a dedicated LTE RSRP threshold greater than the broadcast value. IfUE2 and UE3 report that the condition to move to a WLAN is fulfilled and UE2 has on average transmitted 10Mb/s while UE3 only 1Mb/s, the RAN may only select UE2 and indicate UE2 to move traffic to that WLAN. Later on, the UE2 will notify the RAN that the condition to move traffic back to 3GPP is fulfilled and the RAN will indicate to the UE to move traffic back to 3GPP.
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Figure 1: Example of connected UEs
In the case the RAN does not wish to move traffic to WLAN upon UE report, the UE keeps traffic on 3GPP. In that case, there are several possibilities:

-
the RAN can indicate to the UE to move traffic to this WLAN at a later time, unless the UE reports that the condition to move traffic back to 3GPP is fulfilled;
-
the UE does not consider WLAN during some time and then reports again if the condition to move to WLAN is fulfilled .
Proposal 3: If solution 2 is used for connected UEs, UEs report to the RAN when the condition in RAN rules allow to move traffic (to WLAN or cellular) and the RAN indicates to the UE whether to actually move traffic or not.
3
Conclusion

We propose a way forward toward a single solution for 3GPP WLAN radio interworking, using a compromise based on solution 2.

Proposal 1: If a solution is needed for idle UE, it should be based on solution 2

Proposal 2: Discuss whether it is sufficient that idle UEs only use broadcast thresholds or if the complexity of using dedicated thresholds for idle UEs is justified.

Proposal 3: Connected UEs report to the RAN when the condition in RAN rules allow to move traffic (to WLAN or cellular) and the RAN indicates to the UE whether to actually move traffic or not.
A TP is provided according to the above proposals.
4
Text proposal

6.1.2
Solution 2

In this solution the offloading rules are specified in RAN specifications. The RAN provides (through dedicated and/or broadcast signalling) thresholds which are used in the rules.

This solution is applicable to Ues in RRC IDLE and RRC CONNECTED states for E-UTRAN, UE IDLE mode for UTRAN and CELL_FACH, CELL_PCH, URA_PCH and CELL_DCH states for UTRAN).

6.1.2.1
Description

This solution consists of the following steps, which is described in Figure 6.1.2.1-1..

· 

· 
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Figure 6.1.2.1-1: Solution 2: Traffic steering 
For the above signalling procedure, each step is elaborated below.

Step 1:

The RAN provides parameters through dedicated signalling and/or broadcast signalling. 

Step 2:

The UE follows RAN rules, defined in 3GPP RAN specifications, to perform bi-directional offloading between WLAN and 3GPP. User preference should take precedence.
In RRC_CONNECTED for E-UTRAN, CELL_DCH for UTRAN, the UE reports to the RAN that the offloading condition is met. In other states, the UE autonomously performs offloading as indicated by RAN rules.
Step 3 (RRC_CONNECTED for E-UTRAN, CELL_DCH for UTRAN)


The RAN indicates to the UE to offload traffic according to the condition above.
Rule example:

	if (measured_metricA < threshold1) && (measured_metricB > threshold2) {

steerTrafficToWLAN();

} else if (measured_metricA > threshold3) || (measured_metricB < threshold4) {


steerTrafficTo3gpp();

}


In this solution, the RAN rules can restrict access network availability, e.g. if ANDSF allows two accesses the RAN rules may indicate any of the two as not available – even the one for which ANDSF indicated higher priority. 

NOTE: When ANDSF is configured this behaviour applies only when multiple access networks are possible according to the ANDSF policy.
The flowcharts presented below are an illustrative representation of the steps performed by the UE when making an offloading decision in any of the directions (i.e. 3GPP to WLAN and WLAN to 3GPP). These flowcharts apply to the case where the UE is configured with ANDSF and to the case where ANDSF is not configured. If ANDSF is not present, the UE moves the traffic as indicated by RAN rules.



[image: image5.emf]Select access networks for 

evaluation e.g. according 

toANDSF or, if ANDSF is 

not present, provided by 

RAN

yes

Keep traffic in 3GPP

no

RAN mechanism 

indicates that WLAN is 

allowed?

Traffic is in 3GPP:

Steer traffic according to 

ANDSF or RAN rule/

indication (if ANDSF not 

configured) to WLAN


Figure 6.1.2.1-2: Solution 2: Traffic steering from 3GPP to WLAN
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Figure 6.1.2.1-3: Solution 2: Traffic steering from WLAN to 3GPP
Editor’s note:
It is FFS whether and how per bearer steering will be done, if ANDSF is not present.
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