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1 Introduction

From the face to face and email discussions in RAN2 concerning 3GPP/WLAN interworking, it seems that there is some confusion regarding how Solution 3 works. Thus, in this document we try to explain how Solution 3 can work and how the procedure will look like in the different use cases defined in [1].
2 Solution overview
In this solution (illustrated in Figure 1), the RAN can configure (Step 1) a UE in RRC CONNECTED/CELL_DCH/CELL_FACH to, based on rules specified in RAN specifications, report WLAN measurements to the RAN (Step 2).

The RAN can, based on the WLAN measurement report, and any other information known to the RAN (e.g. CQI reports, network state, relative load generated by the UE, etc.) send a WLAN offloading command to the UE (Step 3).
This solution is applicable to any UE supporting the RAN solution, i.e. there is no requirement to support other interworking mechanisms such as ANDSF.
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If all of the terminal’s traffic has been offloaded to WLAN, the 3GPP RAN may move the UE to IDLE mode (or CELL_PCH or URA_PCH mode). A UE in IDLE mode (or CELL_PCH or URA_PCH mode) will perform offloading based on RAN signalled thresholds (by broadcast signalling or dedicated signalling in e.g. in RRC connection release).

2.1 Solution clarifications
In the below sections we explain details about some aspects of the solution which seem to have been causing some confusion.
2.1.1 Idle mode procedure

During the email discussion some companies raised a concern about UE power consumption in Solution 3 as they assumed that the UE is required to be in RRC Connected / CELL_DCH which they then assumed would result in potential battery drain.

However, it is not necessary that UE is kept in RRC Connected mode all the time with this solution. The network may move a UE to Idle mode and the UE would perform offloading based on thresholds as explained above. For example, if the network has offloaded all of the UE’s traffic to WLAN, the 3GPP RAN may provide the UE with thresholds for WLAN to 3GPP offloading and then move the UE to IDLE mode in EUTRAN or CELL_PCH, URA_PCH or Idle mode in UTRAN.

Observation 1 Solution 3 does not require the UE to be in connected mode to allow WLAN to 3GPP offloading.
2.1.2 Handling of user preference

User preference must take precedence over any decision made by the RAN solution. This is true for all RAN solutions discussed in RAN2 and there is nothing special with Solution 3 in this aspect. For example, the user should be able to connect to its home WLAN any time he/she is at home, and of course, the user is also able to turn off the WLAN radio in the UE at any time, making it impossible to connect to WLAN.

If the UE cannot perform the procedure according to Solution 3 due to user preferred decisions like the ones above, the UE could indicate so to the RAN.

Observation 2 As with all solutions discussed in RAN2; a decision due to user preference takes precedence over a decision by Solution 3.

2.1.3 Roaming

Some operators have expressed a clear preference to be able to make their own users connect to the home operator’s preferred WLANs also when roaming. The home operator can only control this by an H-ANDSF policy. So if a roaming UE’s H-ANDSF policy tells the UE to go to a certain WLAN the UE should do so, regardless of what the visited RAN/ANDSF tells it to.
Observation 3 If the home operator should have control over their roaming UEs, this should be done by ANDSF. It should be possible that H-ANDSF takes precedence over V-PLMN steering. 

There is nothing special about Solution 3 compared to Solution 1 or Solution 2 in this aspect.
2.1.4 Handling of ANDSF

Conflicts between different entities or configurations (e.g. H-ANDSF vs. V-ANDSF, user preference vs. ANDSF policy, RAN solution vs. ANDSF, etc.) can be handled by priorities, i.e. if there is a conflicting decision by the two entities or configurations, then one of the decisions will take precedence.

If the operator uses both ANDSF and Solution 3, and there are conflicting decisions from the ANDSF policy and the RAN solution this can be solved by a priority between the decisions.
Observation 4 When conflicting, a decision by an ANDSF policy and Solution 3 is resolved by priorities.

It could, for example, be so that RAN takes priority by default if there is a conflict, but in the ANDSF policy it could be indicated that if a conflict arises, the UE should act according to the ANDSF policy.
2.1.5 Measurement inaccuracy

Some companies have (during the email discussion [2] and in [3]) raised concerns for how WLAN measurement inaccuracies could create problems in Solution 3. However, it should be noted that in proposed solutions the UE performs WLAN measurements. Any decision, regardless of which entity makes the decision, will be affected due to such an inaccuracy. To illustrate, in an ANDSF policy based approach the ANDSF server cannot be aware of and account for measurement inaccuracies in the UE.
Observation 5 Solution 3 does not suffer more from UE measurement inaccuracy compared to other solutions.
If this is a real issue and needs to be addressed then this needs to be done in e.g. IEEE or WFA, as it is out of the scope of 3GPP to address this.
2.1.6 Offloading granularity
In the offloading command in Solution 3 a bearer indicator can be included to indicate to the UE to offload specific traffic when offloading from 3GPP to WLAN. The RAN can, for example, do this to keep voice in 3GPP while offloading non-GBR bearers.
Observation 6 If needed, 3GPP to WLAN offloading on the granularity of bearers can be supported by Solution 3.
Observation 7 When offloading from WLAN to 3GPP the UE could offload all traffic.
However, we think it can be discussed whether per bearer offloading is necessary or if one of the below two alternatives can fulfil the operators’ needs:

· UE performs offloading based on hard-coded rules. E.g. IMS in 3GPP.
· UE performs offloading based on an ISRP rule. The RAN indicates when the UE should be connected to WLAN and the ISRP rule which traffic to steer to WLAN. E.g. internet traffic on WLAN and voice on 3GPP.
3 Applicability to Use cases
Below we describe how the solution described in section 2 works in the different use cases captured in the TR.[1] We use LTE as an example in this section.
3.1 Use case A
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If the RAN deems it suitable that this particular UE should be offloaded to WLAN, the RAN will configure the UE with a WLAN measurement configuration. The RAN can base this decision on any information known to the RAN such as relative generated load by the different UEs, RAN knowledge about the WLAN deployment
, UE speed/location, etc. If the RAN does not configure the UE with a WLAN measurement configuration, the UE may reduce WLAN scanning intensity, or maybe even refrain from WLAN scanning and save power.
If the RAN has configured the UE with a WLAN measurement report configuration, the UE will upon fulfilment of the conditions for measurement reporting, send a WLAN measurement report to the RAN containing and a WLAN identifier.
When the RAN receives the WLAN measurement report from the UEs, the RAN can select only a subset of the UEs to be offloaded to WLAN. For example, the RAN receives WLAN measurement reports from two UEs the and the RAN only needs to offload one of the UEs to achieve good overall system performance, then the RAN can send an offloading command only to the UE which would result the best distributions of UEs based on overall network performance.
If all the traffic of the UE was offloaded to WLAN, the RAN may send an RRC connection release message containing thresholds for WLAN to 3GPP offloading and the UE moves to RRC Idle (otherwise the UE applies the broadcasted WLAN to 3GPP thresholds).
3.2 Use case B
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If the UE is in connected mode (e.g. some bearers are still active on 3GPP while other traffic is routed via WLAN), the procedure is the same as in Section 3.1.  
If the UE is in RRC Idle mode (e.g. all traffic routed to WLAN in offloading decision made in use case A of Section 3.1), the UE will apply WLAN to 3GPP offloading thresholds (dedicated or broadcasted). When moving out from the WLAN coverage the WLAN received signal strength will decrease and eventually fall below the WLAN signal level threshold and the UE will perform offloading from WLAN to 3GPP.
3.3 Use case C
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If, as in the example in the figure, the WLAN load increases and exceeds the threshold for offloading from WLAN to 3GPP, the terminal will do so.

It could also be so that the thresholds which are broadcasted by the RAN are changed. For example, if the 3GPP RAN may decrease the broadcasted RSRP threshold and hence the condition for WLAN to 3GPP offloading gets fulfilled and the UE triggers offloading accordingly.
3.4 Use case D
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If the 3GPP RAN finds it suitable that the terminal should perform offloading from 3GPP to WLAN it can configure the UE with a measurement configuration. Upon reception of the WLAN measurement report the RAN can, if suitable, send to the UE an offload command for moving traffic from WLAN to 3GPP. The UE will then perform offloading accordingly.
3.5 Use case E

Covered by other use cases.
4 Addressing the fundamental needs

In the following two sections we describe how Solution 3 fulfils the fundamental needs discussed in [4].

4.1 Achieving operator control and predictable UE behaviour

In Solution 3 the UE behaviour is specified in RAN specification. The RAN will know what the UE behaviour will be given a certain input. With UE behaviour specified in RAN specifications, it will be possible to write test cases, have performance requirements, do certification, etc. to ensure predictable UE behaviour. Operator control is assured as the offloading decision is made by the network. 

Observation 8 Solution 3 provides operator control as the network makes the offloading decision and predictable UE behaviour is assured since UE behaviour specified in RAN specifications.

4.2 Achieving control of individual UEs

Solution 3 supports dedicated signalling of thresholds for WLAN measurement configuration and offloading commands. It would be possible for the 3GPP RAN to only configure a WLAN measurement configuration for UEs which the RAN finds suitable based on any information known to the RAN such as relative generated load by the different UEs, RAN knowledge about the WLAN deployment
, UE speed/location etc. Other UEs have the possibility to refrain from or reduce WLAN scanning and hence save power.

When the RAN receives the WLAN measurement report from the UEs, the RAN can select only a subset of the UEs to be offloaded. If, for example, the RAN receives WLAN measurement reports from two UEs and the RAN only needs to offload one of the UEs to achieve good overall system performance, then the RAN can send an offloading command only to the UE which would result the best distributions of UEs based on overall network performance.
Observation 9 Solution 3 provides control of individual UEs by per-UE WLAN measurement configurations and per-UE offloading commands.

5 Conclusion
It has herein been described Solution 3 and how it works in the different use cases. It has also been explained how Solution 3 fulfils the main requirements described in [Way forward-paper].The below observations has been made.
Observation 1
Solution 3 does not require the UE to be in connected mode to allow WLAN to 3GPP offloading.
Observation 2
As with all solutions discussed in RAN2; a decision due to user preference takes precedence over a decision by Solution 3.
Observation 3
If the home operator should have control over their roaming UEs, this should be done by ANDSF. It should be possible that H-ANDSF takes precedence over V-PLMN steering.
Observation 4
When conflicting, a decision by an ANDSF policy and Solution 3 is resolved by priorities.
Observation 5
Solution 3 does not suffer more from UE measurement inaccuracy compared to other solutions.
Observation 6
If needed, 3GPP to WLAN offloading on the granularity of bearers can be supported by Solution 3.
Observation 7
When offloading from WLAN to 3GPP the UE could offload all traffic.
Observation 8
Solution 3 provides operator control as the network makes the offloading decision and predictable UE behaviour is assured since UE behaviour specified in RAN specifications.
Observation 9
Solution 3 provides control of individual UEs by per-UE WLAN measurement configurations and per-UE offloading commands.


We propose to capture these observations in the Solution 3 description in the TR.
Proposal 1 The observations in this paper should be captured in the Solution 3 description in the TR.
A text proposal for how Solution 3 fulfils the fundamental needs is provided in Annex A.

Proposal 2 The text proposal in Annex A should be captured in the Solution 3 description in the TR.
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7 Annex A

[Beginning of text proposal]
6.1.3
Solution 3

[Unchanged sections omitted]
6.1.3.2
Achieving operator control and predictable UE behaviour
In Solution 3 the UE behaviour is specified in RAN specification. The RAN will know what the UE behaviour is given a certain input. With UE behaviour specified in RAN specifications, it will be possible to write test cases, have performance requirements, do certification, etc. to ensure predictable UE behaviour. Operator control is assured as the offloading decision is made by the network. 

6.1.3.3
Achieving individual UE control

Solution 3 supports dedicated signalling of thresholds for WLAN measurement configuration and offloading commands. It would be possible for the 3GPP RAN to only configure a WLAN measurement configuration for UEs which the RAN finds suitable based on any information known to the RAN such as relative generated load by the different UEs, RAN knowledge about the WLAN deployment
, UE speed/location etc. Other UEs has the possibility to refrain from or reduce WLAN scanning and hence save power.

When the RAN receives the WLAN measurement report from the UEs, the RAN can select only a subset of the UEs to be offloaded. If, for example, the RAN receives WLAN measurement reports from two UEs and the RAN only needs to offload one of the UEs to achieve good overall system performance, then the RAN can send an offloading command only to the UE which would result the best distributions of UEs based on overall network performance.
[End of text proposal]
Figure � SEQ Figure \* ARABIC �1�: Solution overview





Figure � SEQ Figure \* ARABIC �2�: UE is within UTRAN/E-UTRAN coverage, is using 3GPP and goes into WLAN AP coverage.





Figure � SEQ Figure \* ARABIC �3�: UE is within UTRAN/E-UTRAN and WLAN coverage, is using WLAN and goes out of WLAN AP coverage.





Figure � SEQ Figure \* ARABIC �4�: UE is within the coverage area of both, UE using WLAN, all or a subset of the UE’s traffic should be routed via UTRAN/E-UTRAN instead.





Figure � SEQ Figure \* ARABIC �5�: UE is within the coverage area of both, UE using UTRAN/E-UTRAN, all or a subset of the UE’s traffic should be routed via WLAN instead








� The RAN can learn this information based on previously received WLAN measurement reports from the UEs.


� The RAN can learn this information based on previously received WLAN measurement reports from the UEs.


� The RAN can learn this information based on previously received WLAN measurement reports from the UEs.
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