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1 Introduction

RAN2 and RAN3 have agreed a baseline architecture description for LWA and LWI. LWA functionality is based on LTE DC: when a WT is added or modified, the QoS information corresponding to the relevant E-RAB(s) is sent to the WT. But while QoS is handled by the eNB according to the 3GPP parameters (QCI, ARP), in the WLAN domain QoS is handled according to the IEEE Access Categories (ACs). It is therefore necessary to discuss whether to specify a mapping function between the two types of QoS parameters, and if so, which node is responsible for such mapping.
2 Discussion
2.1 QoS Parameters in DC
In DC, QoS parameters are passed from the MeNB to the SeNB when setting up or modifying resources at the SeNB.[1]: the appropriate information is signaled in the E-RAB Level QoS Parameters IE, signaled in the SeNB ADDITION REQUEST and SeNB MODIFICATION REQUEST messages. The IE contains QCI, ARP and (for GBR bearers only) the UL and DL MBR and GBR for the single E-RAB considered. It is up to the SeNB implementation to ensure that QoS parameters are met for each bearer.
Observation 1: In DC, 3GPP QoS parameters are signaled from the MeNB to the SeNB and it is up to the SeNB implementation to ensure QoS parameters are met for each bearer.
2.2 QoS Parameters in LWA
In LWA there is a notable difference. The WLAN domain which is “behind” the WT defines QoS using different parameters. Instead of using QCI, ARP, MBR and GBR as in the 3GPP domain, traffic on WLANs is handled according to its Access Category (AC). Therefore, a sort of “translation” / mapping between the definitions in the two domains becomes necessary.

Observation 2: While the 3GPP domain defines QoS using QCI, ARP, MBR and GBR, the WLAN domain defines QoS using ACs. Mapping between the two definitions becomes necessary.
2.3 WLAN QoS and Access Categories

IEEE 802.11e has introduced 4 levels of priority called Access Categories, or ACs, summarized in Table 1.
	AC Number
	Name
	Description

	0
	BK
	Background

	1
	BE
	Best Effort

	2
	VI
	Video

	3
	VO
	Voice


Table 1 WME Access Categories for WLAN.

These ACs map directly from the 8 Class-of-Service (CoS) priority levels defined by IEEE 802.1D. Notice that unlike 3GPP definitions [3], typical values for e.g. packet delay budget or packet error loss rate are not given, and only a relative priority level is defined. Therefore, there may be differences in how the various priority levels are treated by different WLAN implementations.
Observation 3: Unlike 3GPP QoS definitions, only a relative priority level is given for each WLAN Access Class, and there may be differences in how the various ACs are treated by different WLAN implementations.
2.4 Location of QoS Parameters Mapping

There could be two possibilities for such a QoS parameters mapping in LWA:

1. The eNB maps between 3GPP QoS parameters and Wi-Fi ACs, and signals the appropriate Wi-Fi AC to the WT (at WT Addition and WT Modification Request);

2. The eNB signals the appropriate 3GPP QoS parameters to the WT (at WT Addition and WT Modification Request) and the WT maps between the received QoS parameters and the appropriate AC.

It will be necessary to provide and configure such a mapping function in the appropriate node.
In case the eNB performs the mapping, the eNB needs to be aware of IEEE802.11e ACs. This might enable a finer control over WLAN QoS in the eNB, and different mappings could be provided, if needed, on a per-WT or even per-UE basis (e.g. to compensate for different implementations and/or network load levels). But of course all of this would come at the price of a substantial complexity increase in the eNB. Moreover, this seems like a significant departure from DC functionality where the MeNB is not aware of how SeNB implementation.
Observation 4: If the mapping is performed in the eNB, it may enable a finer control over WLAN QoS, but at a price of considerable complexity increase in the eNB.
In case the WT performs the mapping, on the other hand, traffic handling on the WLAN side is completely transparent to the eNB, and how to map the received QoS parameters in order to meet the required QoS is completely up to the WT implementation. This seems more aligned with the Rel-12 DC behavior described in Sec. 2.1. In addition, only the WT can aware (by definition) of how traffic flows are handled in the WLAN domain, so it seems more appropriate to leave the mapping to that node.
Observation 5: If the mapping is performed in the WT, the eNB does not need to be aware of how traffic is handled by the WLAN implementation (similarly to the DC case); it is left completely to WT implementation to ensure that the signaled QoS parameters are met.

Furthermore, in case the E-UTRAN and the WLAN are managed by different operators, it seems quite complex to require the cellular operator to know which ACs are supported internally by the WLAN operator. At least this would require a certain level of coordination between the two operators. It seems that by exchanging only standardized 3GPP QoS parameters [3], such coordination should be easier.

Observation 6: In case the E-UTRAN and the WLAN are managed by different operators, coordination seems easier by exchanging standardized 3GPP QoS parameters.
Given the above, we would propose that RAN3 keeps for LWA a similar functionality as for DC. The eNB should signal E-RAB Level QoS Parameters to the WT in the appropriate LWA procedures, and the WT implementation should ensure that the signaled QoS parameters are met. The mapping between 3GPP and WLAN QoS parameters should therefore be done by the WT implementation.

Proposal 1: The mapping between 3GPP and WLAN QoS should be done by the WT implementation, ensuring that the QoS parameters signaled by the eNB are met.
3 Conclusions and Proposal
We have briefly discussed the choice of the node that should be responsible for 3GPP-WLAN QoS mapping. While performing such mapping in the eNB might enable better control over WLAN QoS, this will require considerable complexity in the eNB and configuration effort (including additional coordination effort for inter-operator scenarios). Signaling QoS parameters to the WT and leaving the mapping to the WT implementation seems like a better choice. Our observations and proposal are summarized below.
Observation 1: In DC, 3GPP QoS parameters are signaled from the MeNB to the SeNB and it is up to the SeNB implementation to ensure QoS parameters are met for each bearer.
Observation 2: While the 3GPP domain defines QoS using QCI, ARP, MBR and GBR, the WLAN domain defines QoS using ACs. Mapping between the two definitions becomes necessary.

Observation 3: Unlike 3GPP QoS definitions, only a relative priority level is given for each WLAN Access Class, and there may be differences in how the various ACs are treated by different WLAN implementations.
Observation 4: If the mapping is performed in the eNB, it may enable a finer control over WLAN QoS, but at a price of considerable complexity increase in the eNB.
Observation 5: If the mapping is performed in the WT, the eNB does not need to be aware of how traffic is handled by the WLAN implementation (similarly to the DC case); it is left completely to WT implementation to ensure that the signaled QoS parameters are met.

Observation 6: In case the E-UTRAN and the WLAN are managed by different operators, coordination seems easier by exchanging standardized 3GPP QoS parameters.
Proposal 1: The mapping between 3GPP and WLAN QoS should be done by the WT implementation, ensuring that the QoS parameters signaled by the eNB are met.
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