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1 Introduction

RAN2 had discussed QoS handling for eLWA UL, and agreed the following:
1. For LWA bearers, the mapping between LTE QCIs and IEEE 802.11 ACs for LWA is determined in the WT and communicated to the eNB;

2. RRC is used to provide the per-LWA bearer AC to the UE.

RAN3, requested to “take the above into consideration and to complete the Xw aspects” [1], with the assumption that configuration via OAM is always possible, endorsed the WF in [3] and should further discuss and select between the following options:
Option 1 – static mapping using XwAP in WT Configuration Update (proposed in [4]);

Option 4 – transparent container in WT ADDITION REQUEST ACKNOWLEDGE (proposed in [5]).
Option 4 seems to us the most suitable, since the information it conveys does not impact the eNB.
2 Discussion
2.1 eLWA QoS in DL
In Rel-13, only DL LWA bearers were considered [2]. It was agreed that the LTE QCI and ARP for each bearer are requested by the eNB to the WT, which can accept or reject each bearer, mapping QCI and ARP to the appropriate IEEE 802.11 AC according to its implementation and to operator policies. There is no need for the eNB to be aware of IEEE ACs for DL. This has not changed in Rel-14.

Observation 1: In Rel-14 as well as Rel-13, the eNB does not need to be aware of IEEE ACs for DL.
2.2 eLWA QoS in UL
RAN2 has decided that the UE shall use the IEEE AC (instead of the LTE QCI) for the UL bearer through LWA; the AC to be used shall be provided by the eNB over RRC
[1]. Notice, however, that the eNB does not use the WLAN UL QoS information, as it is of interest only to the UE and to the WT.
Observation 2: The WLAN UL QoS information has no use for the eNB, but only for the UE and the WT.
According to Option 1 [4], the WT should send a WT Configuration update with the chosen UL AC-QCI mapping to the eNB; the eNB should then store this information and use it whenever configuring LWA UL for its UEs. This seems unnecessarily complex, since the eNB needs to store and process information for which it has no direct use. It also has the drawback of forcing a WT configuration update in case the WT changes its mapping. To summarize, it forces the eNB to be aware of some information it does not use but merely forwards to the UE.
Observation 3: Option 1 for WLAN UL QoS information exchange seems unnecessarily complex because it forces the eNB to be aware of information it does not use but merely forwards to the UE.
Option 4 [5], on the other hand, keeps the WLAN UL QoS information transparent to the eNB, consistently with current behavior. The information in the transparent container, if received by the eNB from the WT, shall simply be sent to the UE over RRC; the added complexity for the eNB is minimum.

With this option, no update in eNB configuration is needed in case the WT decides to change its QoS mapping: it will simply send the updated values in the container as needed.

QCI-AC mapping is most likely to be selected semi-statically according to operator policy, node implementation, and transport network configuration, so it will not change on the fly. However, in the event that a WT implementation does allow it to change, this option supports it with no impact whatsoever on the eNB.

Observation 4: Option 4 keeps the WLAN UL QoS mapping information transparent to the eNB and seems more flexible on WT implementation with no additional eNB impact.
Because of the above, we propose to choose Option 4 for WLAN UL QoS mapping exchange. Whether to allow modifying the mapping for an ongoing LWA UL connection (i.e. adding the transparent container in the WT MODIFICATION RESPONSE message), should be further discussed.

Proposal 1: RAN3 should adopt Option 4 (transparent container with WLAN QoS in WT ADDITION ACKNOWLEDGE); whether to also add the container in the WT MODIFICATION ACKNOWLEDGE is FFS.
The remaining issue is what to do in case the container is not sent by the WT (in which case of course the eNB cannot send it to the UE). We believe the most appropriate behavior for the UE in this case should be to default to “background data”; this, however, should be discussed by RAN2.

Proposal 2: In case the transparent container is not sent by the WT, in which case the eNB cannot send it to the UE over RRC, RAN2 should define an appropriate default behavior for the UE.
3 Conclusions and Proposals
We analyzed some issues on Rel-14 LWA UL. We have observed and proposed the following:

Observation 1: In Rel-14 as well as Rel-13, the eNB does not need to be aware of IEEE ACs for DL.
Observation 2: The WLAN UL QoS information has no use for the eNB, but only for the UE and the WT.
Observation 3: Option 1 for WLAN UL QoS information exchange seems unnecessarily complex because it forces the eNB to be aware of information it does not use but merely forwards to the UE.
Observation 4: Option 4 keeps the WLAN UL QoS mapping information transparent to the eNB and seems more flexible on WT implementation with no additional eNB impact.
Proposal 1: RAN3 should adopt Option 4 (transparent container with WLAN QoS in WT ADDITION ACKNOWLEDGE); whether to also add the container in the WT MODIFICATION ACKNOWLEDGE is FFS.
Proposal 2: In case the transparent container is not sent by the WT, in which case the eNB cannot send it to the UE over RRC, RAN2 should define an appropriate default behavior for the UE.
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� The rationale for this choice is likely to be that, since UL is sent completely through WLAN, it seemed more appropriate to use WLAN-specific QoS handling.





