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1 Introduction

At the last RAN3 meeting, discussion was started on how to handle QoS parameters at the WT [1]. According to previous decisions [2], the WT receives QCI and ARP values from the eNB at E-RAB setup time, and maps them to WLAN ACs according to implementation.
It is now necessary to specify how the WT is to interpret the received QoS parameters. Two possible behaviors have been proposed so far:

1) The WT takes the given QCI and ARP into account according to currently defined 3GPP behavior – it accepts an E-RAB only if it can provide the requested QoS, otherwise it fails that E-RAB;

2) The WT “should” take into account the given QCI and ARP – which QoS to actually provide is not mandated and is left to WLAN implementations.

In this contribution we discuss pros and cons of these two proposed behaviors, and we propose a possible way forward.
2 Discussion
2.1 Current LTE RAN Behavior

The current behavior for all RAN nodes, when setting up bearers, is to strictly take the signaled QoS parameters into consideration. For example, in the E-RAB Setup procedure, [3], “For each E-RAB and based on the E-RAB level QoS parameters IE the eNB shall establish a Data Radio Bearer and allocate the required resources on Uu.” It is understood (and expected by the MME) that when allocating resources the eNB shall base its action on the signaled parameters.

This principle is also followed in [4], e.g. for the Handover Preparation and SeNB Addition Preparation procedure: “The allocation of resources [in the target eNB] according to the values of the Allocation and Retention Priority IE included in the E-RAB Level QoS Parameters IE shall follow the principles described for the E-RAB Setup procedure in TS 36.413”. The initiating (M)eNB expects that the responding (S)eNB takes a “strict binary” decision (accept/fail) for each requested E-RAB: if the target reports “acceptance” for a bearer, it means that it commits to the requested QoS; otherwise, it would report it as failed. This may be seen as a “QoS contract” between the two nodes.
Observation 1: For all RAN nodes, when exchanging QoS parameters e.g. for E-RAB setup, the initiating node currently expects the responding node to take a “strict binary” (yes/no) decision whether to accept or fail a requested E-RAB.

Observation 2: If the responding node reports “acceptance” for an E-RAB, the initiating node understands that the responding node commits to the requested QoS.
2.2 QoS in WLAN
As already mentioned in a number of contributions (e.g. [5]
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[6][7]), WLAN treats QoS differently from LTE. WLAN APs and ACs can work with a number of User Priorities (UPs) and Access Categories (ACs), where each UP is mapped to the corresponding AC. The UP is indicated in the QoS Control Field of the 802.11 MAC header.

According to the current RAN3 agreement, the WT maps the received 3GPP QoS parameters (QCI, ARP) to the WLAN-style QoS parameter (AC) according to its implementation. Signaling the 3GPP QoS parameters gives the WT the maximum freedom to allocate its resources, since it has a much better knowledge than the eNB of the traffic situation in the WLAN. This also seems to facilitate coordination between an LTE operator and a WLAN operator.
Observation 3: The currently agreed behavior to let the WT map between QCI/ARP and AC gives maximum freedom to the WT for resource allocation and seems to facilitate coordination between an LTE operator and a WLAN operator.
Given that WLAN technology is intrinsically different from LTE technology (e.g. use of unlicensed spectrum and emphasis on best-effort traffic), the issue has been raised whether the “QoS contract” should be binding for the WT. In this way, when receiving QoS parameters for a bearer, the WT would consider them merely as an indication (in Stage 3 terms, “when allocating resources, the WT should take the signaled QoS parameters into account”). A WT could, for example, evaluate the signaled QCI for an E-RAB and decide to admit the bearer even though it knows it cannot meet the requirements for that QCI. Taking this to an extreme level, the WT could e.g. accept a GBR bearer while mapping it to a best-effort AC. Some observations can be made on this issue:
1. The WT already has the freedom to allocate its resources independently and transparently from the eNB: in principle, it is free to map any QCI to any AC according to its internal logic. By making the “QoS contract” not binding for the WT, there is no additional gain for a WT implementation.
2. In case traffic load changes significantly and affects the accepted traffic, the WT can always request the eNB to drop one or more bearers with the WT-Initiated WT Modification procedure [8]. This gives the WT more freedom to react to varying traffic conditions and “modify” the “QoS contract” with the eNB. This seems more beneficial than making QCI a mere “suggestion”.
3. Knowing that the “QoS contract” with a WT is not binding, all eNBs supporting LWA bearers would need to monitor those bearers very strictly (and most probably in real time) to detect whether traffic requirements are actually met. In case they are not, the eNBs would need to take appropriate action, e.g. throttling other LWA bearers using flow control procedures or, in extreme cases, triggering bearer removal with the eNB-Initiated WT Modification procedure. But this increased burden for the eNB would not be offset by any advantage for the WT, as explained above.

4. Different WT implementations will have different behaviors. If QoS parameters are not binding, it would be more complex for an eNB to interact with different WTs because their different policies would not be comparable using the QCI “metric”.

5. In scenarios where LTE operators cooperate with WLAN operators, it would not be possible to set service-level agreements based on the provided QCI/ARP if those values are not binding.

Observation 4: Making the QoS parameters not “binding” for the WT does not seem to have any additional advantage for the WT while causing additional burden on the eNBs and for operators.

It seems therefore more appropriate to maintain also for the WT the same behavior for QoS handling as for all current RAN nodes, consistently with Rel-12 dual connectivity operation.

Proposal 1: Maintain for the WT the same behavior for QoS handling as for all current RAN nodes, consistently with Rel-12 dual connectivity operation.
3 Conclusions and Proposals
Given that WLAN technology differs from LTE technology (e.g. use of unlicensed spectrum, emphasis on best-effort traffic) the issue has been raised whether to make QoS parameters “binding” for the WT. We believe that keeping them “binding” according to current RAN node behavior is the best choice, since it ensures very high freedom of implementation to the WT while maintaining a lower complexity for the eNBs and for the operators. Here are our observations and proposals.
Observation 1: For all RAN nodes, when exchanging QoS parameters e.g. for E-RAB setup, the initiating node currently expects the responding node to take a “strict binary” (yes/no) decision whether to accept or fail a requested E-RAB.

Observation 2: If the responding node reports “acceptance” for an E-RAB, the initiating node understands that the responding node commits to the requested QoS.
Observation 3: The currently agreed behavior to let the WT map between QCI/ARP and AC gives maximum freedom to the WT for resource allocation and seems to facilitate coordination between an LTE operator and a WLAN operator.
Observation 4: Making the QoS parameters not “binding” for the WT does not seem to have any additional advantage for the WT while causing additional burden on the eNBs and for operators.

Proposal 1: Maintain for the WT the same behavior for QoS handling as for all current RAN nodes, consistently with Rel-12 dual connectivity operation.
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