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1 Introduction

RAN plenary has agreed a WI including aggregation between WLAN and 3GPP and a WLAN/3GPP interworking feature based on measurement reports and traffic steering commands. This contribution discusses the WLAN/3GPP interworking feature.
2 Discussion

Below we first give a general overview of the WLAN/3GPP interworking feature and in particular how it should be modelled, how the IDLE and Connected mode operation should be defined, and then we look at the traffic steering granularity. We see the main change from Rel-11 to be the introduction of WLAN measurement reporting which require some more detailed discussion and will be discussed in [1].
Please note that we discuss the LTE-WLAN aggregation solution separately in [2].

2.1 Modelling of traffic steering feature
We assume that the enhancements for WLAN/3GPP interworking should be using the Rel-12 feature as a baseline. And in the Rel-12 feature the access stratum of the UE indicates to the NAS layer when and to which WLAN the UE shall steer traffic to. We believe that we can reuse this modelling also for the Rel-13 feature, i.e. that when the UE should steer traffic to and from WLAN, the access stratum layer indicates to the non-access stratum layer that traffic shall be steered from LTE to WLAN and vice versa, and then the traffic steering is executed in NAS. In this way, the Rel-12 traffic steering mechanisms defined in CT1-specifications can be reused.

Proposal 1 When traffic should be steered between WLAN and LTE, the access stratum in the UE indicates to the non-access stratum in the UE which access the UE shall steer traffic to (as in Rel-12).
2.2 IDLE mode operation

The network controlled feature will only be applicable in RRC_CONNECTED mode and cannot be used in RRC_IDLE since no dedicated messages are possible in RRC_IDLE. Therefore we propose that in IDLE mode the Rel-12 mechanism is reused.

Proposal 2 In RRC_IDLE the UE steers traffic between WLAN and LTE based on configured thresholds (as in Rel-12).

2.3 Connected mode operation

If the eNB decides that a certain UE (which is in RRC_CONNECTED) should steer traffic to a certain WLAN the eNB can provide dedicated thresholds and dedicated WLAN identifier(s) to this UE, and the UE would then apply these thresholds and identifier(s) instead of the broadcasted ones and then move to the indicated WLAN(s).
An example of how this can be done is shown below. The UE reports to the eNB that the RSSI of the green WLAN is – 60 dBm. If the eNB determines that it is suitable for the UE to steer traffic to that WLAN the eNB can send with dedicated signalling a WLAN identifier for the green WLAN and thresholds saying “go to WLAN if RSSI > - 70 dBm” and “go to LTE if RSSI < - 90 dBm”, and based on the rules in 36.304 the UE would trigger steering to the green WLAN.
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With this approach there is no need to define any new message, instead we just need to add the WLAN identifier indications to dedicated signalling. Hence, impact on exiting specification is minimized to achieve the intended functionality of the network controlled interworking solution. Of course, if a more strict traffic steering command is wanted then we can also extend the range of RSSI, BSS load, etc. to include infinity values.

Another benefit of reusing the thresholds and optionally also dedicated WLAN identifiers as a traffic steering command is that we will avoid a situation when the UE can get a threshold and a traffic steering command which may conflict, e.g. dedicated thresholds which say “steer to 3GPP” and a traffic steering command which says “steer to WLAN”. Furthermore, by applying threshold-based steering we can rely on the already defined rules in 36.304. Therefore, if we use dedicated thresholds and WLAN identifiers to achieve a traffic steering command we will avoid unnecessary complexity of handling two steering procedures for the interworking feature at the same time. This solution can thus be seen as an evolution path of the solution specified in Rel-12, rather than an alternative mechanism for the interworking.
Proposal 3 A traffic steering command is a set of dedicated thresholds and optionally a set of dedicated WLAN identifiers which are applied in the existing rules in 36.304 (as in Rel-12).

2.4 Traffic steering granularity
In Rel-12 the traffic steering is done with PDN-granularity; the MME indicates to the UE using NAS signalling which traffic on PDN-connection level is “offloadable” (i.e. can be steered to WLAN) and which traffic should be kept in LTE. This mechanism can be reused also in Rel-13 and we see no strong motivation to do more granular traffic steering now.

Proposal 4 Traffic steering is done on PDN-level granularity based on MME indications (as in Rel-12).
3 Conclusion

Based on the discussion in section 2 we propose the following:
Proposal 1
When traffic should be steered between WLAN and LTE, the access stratum in the UE indicates to the non-access stratum in the UE which access the UE shall steer traffic to (as in Rel-12).
Proposal 2
In RRC_IDLE the UE steers traffic between WLAN and LTE based on configured thresholds (as in Rel-12).
Proposal 3
A traffic steering command is a set of dedicated thresholds and optionally a set of dedicated WLAN identifiers which are applied in the existing rules in 36.304 (as in Rel-12).
Proposal 4
Traffic steering is done on PDN-level granularity based on MME indications (as in Rel-12).
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Figure � SEQ Figure \* ARABIC �4�: Steering with dedicated thresholds.
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