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1 Introduction
In RAN2 #93BIS, the issue of QoS for uplink LWA was discussed [1], but there was no consensus. In RAN2 #94, a few documents on this topic were submitted [2][3], but were not treated due to lack of time. In this contribution, we discuss several possible approaches for achieving QoS differentiation and provide our opinion on which approach should be adopted. 
2 Discussion
Based on the proposals in [1][2], and online discussion during RAN2 #93BIS, there are three possible mechanisms to ensure that the QoS classification chosen by the WLAN system is consistent with the QoS requirements of the associated DRB for uplink LWA, as follows.
Mechanism 1 (NAS based approach): The UE can use the QCI value associated with the LWA bearer to determine the IEEE 802.11 Access Category (AC) value to use. The QCI to AC value mapping is hardcoded in the RRC specification.
Mechanism 2 (RRC based approach): In this approach, the eNB directly signals the IEEE 802.11 AC value to use for a particular LWA bearer.
Mechanism 3 (UE implementation): In this approach, it is left to the UE’s judgement which IEEE 802.11 AC value is used for a particular LWA bearer.
In a variant of mechanism 1, the QCI to AC value mapping can be (optionally) signalled via broadcast or dedicated RRC signalling. However, we think that this approach can be thought of as an optimization and do not discuss it any further in the current document.
We begin by noting that both mechanism 1 and mechanism 2 allow the network to control the QoS classification chosen by the UE. However mechanism 2 provides the greatest flexibility in that it allows the eNB to change the UE’s WLAN QoS classification rule on the fly. Such flexibility may be useful for improving LWA performance since the eNB can change the QoS mapping based on current network conditions such as traffic, load, and channel state. 
Observation 1: The RRC based approach (mechanism 2) affords full control and flexibility to the network for managing QoS classification rules used by the UEs.
In our opinion, mechanism 3 (UE implementation), while desirable in terms of reducing specification impact suffers from a few disadvantages. First, it deprives the network of full control which is undesirable since in LTE, it is the eNB which is ultimately responsible for providing adequate QoS to users. Second, while we believe that the UE can be expected to choose the QoS classification judiciously (based, for example, on the QCI value of the associated DRB), the UE does not have the network knowledge which the eNB has, leading it to potentially adopt sub-optimal QoS classification rules. Third, as pointed out in [3], when the network uses non-standardized QCI values for some DRBs, it is not possible for the UE to determine the suitable AC value for such DRBs. Finally, allowing the UE to choose the QoS class can lead to unpredictable and potentially non-cooperative behaviour depriving the network the ability to provide QoS differentiation. 
Observation 2: Leaving QoS classification to UE implementation may lead to unpredictable and undesirable performance.
Based on the above discussion, our preference is to choose the RRC based approach (mechanism 2) for managing QoS in uplink LWA deployments.
Proposal 1: RAN2 is requested to adopt the RRC based approach for determining the IEEE 802.11 AC value per LWA bearer on the uplink.
3 Conclusions
In this contribution, we discuss the issue of uplink QoS management for uplink LWA. Our proposals and observations are summarized below.
Observation 1: The RRC based approach (mechanism 2) affords full control and flexibility to the network for managing QoS classification rules used by the UEs.
Observation 2: Leaving QoS classification to UE implementation may lead to unpredictable and undesirable performance.
Proposal 1: RAN2 is requested to adopt the RRC based approach for determining the IEEE 802.11 AC value per LWA bearer on the uplink.
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