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1 Introduction

In previous RAN2 meetings a compromise solution for the WLAN/3GPP Radio interworking study item (to bridge between Solution 1 and Solution 3) was discussed. RAN2 has not yet reached a consensus for a way forward, and that seems to be due to the fact that some companies think some aspects are not covered by such compromise solution. In this contribution we are presenting a harmonized solution which has incorporated components from the Solution 1 and Solution 3 directions with the aim to achieve a way forward enabling the start of a work item.
2 Additional components to compromise solution
Below we are discussing two components which can be considered to be added to the compromise solution previously presented.
2.1 ANDSF parameter component
Some companies have indicated a desire to introduce a RAN signalled ANDSF parameter which can be used in for example ISRP rules to enable more granular traffic steering. The UE would receive from the RAN an ANDSF parameter used as input to an operator defined ANDSF policy. The operator would need to design the ANDSF policies such that the RAN signalled ANDSF parameter is considered in the ANDSF policy in a consistent way.

An example is shown in Figure 1. In the example the UE would use the RAN signalled ANDSF parameter as input to the ANDSF policy which indicates which access the traffic to APN A should be steered to. Note that this is just an example and other ANDSF policies are also possible where the RAN signalled ANDSF parameter is used.
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Figure 1: Illustration of RAN signalled ANDSF parameter.

The question is then which metrics the RAN signalled ANDSF parameters should represent. To select which metric the RAN signalled parameters should represent we need to look at which metrics are relevant for mobility between 3GPP and WLAN, these include radio interface load, mobility, enabled features, backhaul load, RAN processing capacity, alternative available frequencies, signal strength, etc. As the system evolves, it is also likely that in the future new metrics should be considered. 
As many metrics needs to be considered for mobility between 3GPP and WLAN it is not feasible that the RAN signalled ANDSF parameter is restricted to represent any particular single metric. Just to illustrate, if we in Rel-12 would introduce a RAN parameter representing for example PRB utilization (for LTE) we may later identify that that it is important to also consider available frequencies in the 3GPP network, we would then need to (in a later release) create new signalling for this and also update ANDSF to consider this new signalling.
Instead we suggest that the ANDSF parameter should be a generic parameter which is not limited to represent any particular metric. The operator then has the freedom and flexibility to design the parameter such that it considers the metrics relevant for the operator’s network.

With this approach RAN determines and sets the value of the parameter, based on configuration to consider metrics suitable for this particular network. The parameter value does not have any particular meaning outside the operator’s policy and hence it is avoided that different UEs have different interpretations of the ANDSF parameter. One can compare this with the PRB utilization approach in which different UEs may have different interpretations of when the load is high enough in 3GPP to steer to WLAN.

Proposal 1 If introduced, the RAN signalled ANDSF parameter should be a generic parameter which is not limited to represent any particular metric.

2.2 WLAN measurement reporting component

In [1] it was discussed the benefits of having WLAN measurement reporting for the sake of mobility between 3GPP and WLAN. Highlighted benefits were summarized in [1] as:

-
Latency and reaction time: With no UE feedback, changing the assistance information can have widely varying latency of reaction by the UE depending on when the WLAN becomes available to the UE or if WLAN is even available, e.g., if the radio is off or the UE is using non-operator WLAN.

-
Amount of data offloaded: With no UE feedback, changing the assistance information needs to be done at many UEs to ensure the load is reduced enough. Depending on the suitability of WLAN for each UE, this can lead can have widely varying impacts to the loading on the RAN and WLAN.

Further, the WLAN measurement report will help the operator to “learn” about the WLAN deployment. For example, the operator may not have as well planned deployment of WLANs as for their 3GPP base stations, so with the WLAN reporting component the operator can get information about the WLAN deployment “for free” with the WLAN measurements.

Knowledge about the WLAN deployment can be used for example to tune the RAN mechanism to for example allow that UEs avoid WLAN scanning when there is not WLANs available which can benefit the UE power consumption. I.e. if a certain RAN node has learned that there is many WLAN’s within its coverage it can use a more aggressive offloading to WLAN compared to a RAN node which does not have many WLANs in its coverage.

Proposal 2 WLAN signal measurement reports should be supported in Rel-12.

It was discussed in RAN2#83bis the granularity of WLAN measurement reports. The granularity can be decided on in a WI phase, i.e. whether the report should indicate WLAN detected or low/medium/high signal strength as suggested in [2], or something else.
3 Solution overview

In this section we will describe an overview of the proposed solution. The solution is based on the compromise solution discussed in the previous meetings with the addition of the measurement component and the ANDSF parameter component discussed in the previous sections.
3.1 Parameter provisioning

The RAN provides parameters to the UE used for mobility between 3GPP and WLAN. The parameters can be provided by broadcast signalling for idle mode and connected mode support. To support per UE distinction the RAN can also signal dedicated parameters to a UE. 
Proposal 3 A UE which has received a parameter with dedicated signalling applies this instead of the corresponding broadcast parameter.

Table 1 below shows which parameters the RAN provides.

Table 1: Parameter overview
	Parameter
	Description

	3GPP signal thresholds
	Determines under which 3GPP radio conditions the UE should steer traffic to/from WLAN

	WLAN signal thresholds
	Determines under which WLAN radio conditions the UE should steer traffic to/from WLAN

	Traffic identifiers
	Indicates which traffic (e.g. QCI) should be steered to WLAN/kept in 3GPP.

	Measurement configuration
	Thresholds indicating under which conditions the UE should send a WLAN measurement report.

	WLAN identifiers
	Identifies which WLANs should be considered by the UE.

	ANDSF parameter
	Parameter used in ANDSF policies


3.1.1 Signal thresholds
The RAN can provide to the UE threshold values used when evaluating the RAN rules which dictates when the UE should consider an access network available and not, this is further explained in section 3.2.
3.1.2 Traffic identifiers

As the scenario without ANDSF should be supported, to allow per traffic steering the solution supports sending a traffic identifier indicating which traffic should be kept in 3GPP and which traffic is eligible for offloading to WLAN. The main use case raised in RAN2 has been the need to keep e.g. IMS traffic in 3GPP.

3.1.3 WLAN measurement configuration
As explained in section 2.2, the RAN may configure the UE to perform reporting of WLAN measurements. The RAN would configure the UE with a WLAN measurement configuration indicating under which conditions the UE should report WLAN measurements, for example an event similar to event B2 in LTE. The UE triggers a WLAN measurement report when the 3GPP signal becomes worse than a threshold and WLAN better than a threshold.
When the UE sends the WLAN measurement report the UE would provide to the RAN a report containing WLAN signal level measurements for the WLANs which are considered by the UE as well as a related WLAN identifier. As for today’s measurement framework in 3GPP the UE reports the X strongest cells, where the value X is configurable by the RAN, we suggest that the same principle should apply also to the WLAN measurements, i.e. the UE would report the X strongest WLANs.

It can also be considered that, if available, the UE also includes the BSS load in the measurement report. Note that BSS load is given as an integer value from 0 to 255.
Measurement report example:

	WLAN identifier
	Signal indication
	BSS load

	WLAN Y
	-60 dBm / “High” / Detected
	212

	WLAN X
	-70 dBm / “Medium” / Detected
	20

	WLAN Z
	-75 dBm / “Medium” /Detected
	104


The RAN can then take in to account the WLAN measurement report when deciding suitable parameters for this UE.

3.1.4 WLAN identifiers

To support the case when ANDSF is not present it is necessary that the RAN can provide WLAN identifiers to the UE. These WLAN identifiers are used to indicate to the UE which WLANs should be considered by the UE for this mechanism.
3.1.5 ANDSF parameter

This parameter is sent to the UE and intended to be used in the UE’s ANDSF policy. When the thresholds indicate that the UE should offload to WLAN the UE would feed this parameter to the ANDSF entity and the parameter can be considered in the ANDSF policy, as described in section 2.1.
3.2 Access selection

The UE performs access network selection based on rules defined in the RAN-specifications (XX.304 for IDLE mode and XX.331 for connected mode). The rules consider the 3GPP signal thresholds and WLAN signal thresholds provided by RAN.
The RAN rules apply to the WLANs which matches the WLAN identifier provided by the operator by RAN signalling or ANDSF WLANSP, for example if the RAN has indicated a BSSID to the UE, the UE will only apply the procedure to WLANs with has this BSSID.

Rule examples are shown below.
Example 1: Rule example for steering to WLAN.

	if 
measured3gppSignal < threshold3GPPSignalLow AND

measuredWlanSignal > thresholdWlanSignalHigh {


goToWlan()
}


Example 2: Rule example for steering to 3GPP.

	if 
measured3gppSignal
> threshold3GPPSignalHigh OR 
measuredWlanSignal
< thresholdWlanSignalLow {


goTo3gpp()
}


Upon fulfilment of the rules, i.e. rule indicates “Go To WLAN” or ”Go To 3GPP”, the UE should route traffic over WLAN or 3GPP respectively. The UE would when the rules indicate “Go To WLAN” feed the ANDSF-parameter to the ANDSF entity to be considered in ISRP rules which dictates how traffic should be distributed between 3GPP and WLAN.
3.3 Traffic routing
When the RAN rules indicate “Go To WLAN” the UE should route traffic over WLAN. How to decide which traffic is routed over WLAN and which traffic is routed over 3GPP depends on whether or not the UE has a valid ISRP rule for the WLAN the UE has connected to. These two cases are described in the below two subsection.

When the RAN rules indicate “Go To 3GPP” the UE should route the traffic over 3GPP.

3.3.1 With ISRP
If the UE has a valid ISRP rule for the WLAN which the UE has connected to the UE applies the ISRP rule when doing traffic routing. The UE should have fed the ANDSF parameter to the ANDSF entity so that the parameter can be considered in the ISRP rule.
It should be noted that this RAN signalled ANDSF parameter can be changed dynamically by the RAN, e.g. to activate another part of the UE’s ANDSF policy.
3.3.2 Without ISRP
If the UE does not have a valid ISRP rule for a WLAN the UE would perform traffic steering according to RAN signalled traffic identifiers.

4 Conclusion
In this contribution we have proposed a harmonized solution. As this solution addresses the concerns expressed with Solution 2 we hope it can be used as a way forward for the WI phase. We propose the following:


 TOC \f \n \p " " \t "Proposal;1" 
Proposal 1
If introduced, the RAN signalled ANDSF parameter should be a generic parameter which is not limited to represent any particular metric.
Proposal 2
WLAN signal measurement reports should be supported in Rel-12.
Proposal 3
A UE which has received a parameter with dedicated signalling applies this instead of the corresponding broadcast parameter.
5 
References

[1] R2-133102, Benefits of UE reporting for WLAN interworking in Solution 3, Qualcomm Incorporated, RAN2#83bis, 7 – 11 October 2013
[2] R2-133157, “Limitations on WLAN measurements for WLAN/3GPP Radio Interworking” , Broadcom Corporation, RAN2#83bis, 7 – 11 October 2013

4/5


[image: image2.png]ISRP rule

For APN A:

if ANDSF parameter=X
Prio 1: 3GPP
Prio 2: WLAN A
Prio 3: Any WLAN

else if ANDSF parameter=Y
Prio 1: WLAN A
Prio 2: 3GPP
Prio 3: Any WLAN

else if ANDSF parameter=27
Prio 1: WLAN A
Prio 2: Any WLAN
Prio 3: 3GPP

end




