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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

As described in [1], it would be possible to achieve a traffic steering command by using thresholds (which may be extreme-thresholds) and dedicated WLAN identifiers which can be used in the RAN rules. In this contribution we continue discuss this approach of enhancing the interworking feature.

Note that a main part of the interworking enhancements is the WLAN measurements, and we will provide our view on the details for the measurements in [2].
2.1 Short overview of WLAN interworking enhancements
We assume that the enhancements for WLAN/3GPP interworking should be using the Rel-12 feature as a baseline. Below we give a short overview of how interworking enhancements can be achieved; this is basically a summary of [1] where a more detailed explanation was given.

First, we propose to reuse the interaction between AS and NAS defined Rel-12, i.e. that the AS indicates to NAS when and to which access the UE should steer to. Secondly, in both IDLE and CONNECTED mode we assume that the rules defined in 36.304 can be reused for traffic steering between LTE and WLAN.
Further, to avoid the need to add a completely new framework for traffic steering between LTE and WLAN (where a new RRC message is added to achieve a traffic steering command) we propose that a traffic steering command is achieved by a set of dedicated thresholds (which may be set to infinity values) and optionally a set of dedicated WLAN identifiers. This would imply that the IE WLAN-Identifiers is added to wlan-OffloadConfig. We propose:
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 TS 36.304, i.e. the IE WLAN-Identifiers is added to wlan-OffloadConfig.

Proposal 4 The threshold range is extended to include extreme thresholds (e.g. infinite thresholds).

2.2 Further discussion on 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.

In Rel-13 SA2 is specifying a feature called NBIFOM which is intended to interwork with the RAN rules, i.e. when the RAN rules are fulfilled the UE should steer traffic according to the NBIFOM rules. NBIFOM rules, which can be sent to the UE from the PGW, support granularities down to IP-flow level. Hence, if the above approach is adopted where the RAN rules are reused for interworking also in Rel-13, it would be possible to steer traffic on IP-flow level also for WLAN interworking. SA2 is still sorting out the details of NBIFOM.

Proposal 5 Higher layers indicate which traffic the UE offloads when the RAN rules are fulfilled (e.g. by offloadability-indicators from MME or by NBIFOM rules).

If proposal 5 is agreed, the RAN will not be aware of which traffic is steered to WLAN and which traffic is kept in 3GPP when the RAN rules are fulfilled, and the RAN will perform so-called “blind offloading”. To make the eNB aware of which traffic will be steered to WLAN and which will be kept in 3GPP, it has been proposed that new CN ( eNB signalling should be introduced (from MME in case of PDN-level offloadability and PGW in case of NBIFOM). With this signalling the MME/PGW can indicate which traffic is offloadable and which is not. Another alternative is that the UE forwards this information to the eNB.

One complication with this approach is however that it is not clear how it would work with the NBIFOM-scenario. Since it is the PGW that provides the NBIFOM rules to the UE, and there is no direct interface between the PGW and the eNB, this information cannot be sent to the eNB from the PGW. A further complication is that NBIFOM rules can be sent over either 3GPP or over WLAN, and if the rules are sent over WLAN they will bypass the eNB and MME completely. Last but not least, the granularity of NBIFOM rules is IP-flow level and the eNB has no notion of IP-flows, hence it would not be feasible to indicate a copy of the UE’s NBIFOM rules to the eNB.

Proposal 6 No mechanism is added to inform the eNB about which of the UE’s traffic is offloadable.
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 TS 36.304, i.e. the IE WLAN-Identifiers is added to wlan-OffloadConfig.
Proposal 4
The threshold range is extended to include extreme thresholds (e.g. infinite thresholds).
Proposal 5
Higher layers indicate which traffic the UE offloads when the RAN rules are fulfilled (e.g. by offloadability-indicators from MME or by NBIFOM rules).
Proposal 6
No mechanism is added to inform the eNB about which of the UE’s traffic is offloadable.
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