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1
Introduction

RAN3#90 has made several agreements on QoS handling for LWA. In particular, it was agreed that QoS mapping from E-UTRAN to WLAN will be performed at the WT based on the parameters signalled by the eNB. It was agreed that QCI and ARP are needed for such mapping and bearer prioritization at WLAN. 

There are also several open issues remaining for QoS handling. The following FFS items exist in the current 36.463 [1]: 

[Editor’s Note: whether GBR bearer is allowed to be offloaded to WLAN is FFS]
[Editor’s Note: The QoS mapping is pending in RAN3.]
[Editor’s Note: Discussion is pending in RAN3.] (regarding the E-RAB Level QoS parameters)
In this contribution, we discuss these FFS issues and propose solutions.
2
Discussion

On the handling of GBR bearers, the main question is whether offloading of GBR bearers can be allowed for LWA. If this is allowed, then the signaling of GBR parameters and how/if they should be handled by WT should also be specified.

This issue was discussed in several papers in RAN3#90 [2,3,4]. It is well understood that it is not possible to support GBR bearers on WLAN the same way it is done at E-UTRAN currently and thefore the handling of GBR at the eNB is not be directly applicable to WT. 

The eNB behaviour for handling QoS for a bearer during its setup is described in 36.413 as follows:

Upon reception of the E-RAB SETUP REQUEST message, and if resources are available for the requested configuration, the eNB shall execute the requested E-RAB configuration. 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.

The following in 23.401 [5] describes how GBR and MBR are handled in E-UTRAN

Each GBR bearer is additionally associated with the following bearer level QoS parameters:

-
Guaranteed Bit Rate (GBR);

-
Maximum Bit Rate (MBR).

The GBR denotes the bit rate that can be expected to be provided by a GBR bearer. The MBR limits the bit rate that can be expected to be provided by a GBR bearer (e.g. excess traffic may get discarded by a rate shaping function). 
…
The EPC does not support E-UTRAN/UTRAN-initiated "QoS re-negotiation". That is, the EPC does not support an eNodeB/RNC initiated bearer modification procedure. If an eNodeB/RNC can no longer sustain the GBR of an active GBR bearer then the eNodeB/RNC should simply trigger a deactivation of that bearer.

As it can be seen here, for a GBR bearer, it is expected that the eNB should guarantee the bit rate and should deactivate the bearer if this is not possible. Such action is not possible on the WLAN side since the radio link is shared by other WLAN nodes under a contention mechanism as well as other technologies utilizing the same unlicensed band. Therefore, predicting and guaranteing a rate on the WLAN link is not feasible for the WLAN link of an LWA bearer. 

However, since eNB is the anchor for the LWA bearer to/from the CN, it can monitor the aggregate (Uu and WiFi) data rate on both downlink and uplink. If an LWA bearer is also GBR and WLAN link can’t provide a sufficient data rate either temporarily or for a long time, then the eNB has the freedom to schedule packets on LTE only to sustain the guaranteed bit rate. All of this is up to eNB scheduler implementation and should be allowed by the specification without any constraints. 
Proposal 1: The provisioning of a GBR bearer as an LWA bearer is left to eNB implementation. This should have no impact on the handling of GBR bearers by the eNB as described in 36.413 and 23.401.
Since WLAN can not guarantee a bit rate, it is not clear if providing GBR parameters to WT serves any useful purpose. Theferore, these parameters should either be removed from the current 36.463 (9.2.21) or they should be provided “for information only”, i.e. how they are used by the WT is left to implementation.
Proposal 2: The GBR QoS information should either be removed from 36.463 or should be signalled to WT only for information where its handling is left to WT implementation.  
For the mapping of E-UTRAN QoS parameters by WT to WLAN ones (i.e. Access Categories), the two options are:

1. Leave to WT implementation

2. Introduce a mapping table in the specification

The first option is the simplest in terms of specification impact and allows implementation flexibility. The drawback is that it may not result in a uniform behaviour across different implementations. 

The second option will require some analysis by RAN3 to determine the optimum mapping table. A similar scheme was discussed by RAN2 for LAA in RAN2#92 based on the RAN1 decision [6] to support four LBT categories for LAA which are similar to the WLAN Access Categories. A mapping table was provided in [7]. This has not been agreed by RAN2 yet but its introduction to stage-2 in RAN2#93 is still open. If RAN3 decides to introduce a QoS mapping table, the analysis in [7] can be used as a baseline assuming this is agreed for LAA. The main drawback of specifying a mapping table for LWA is that the future changes in WiFi specifications for QoS will also impact this mapping (this will not a problem for LAA as the LBT categories for LAA are defined by 3GPP).

Proposal 3: Mapping of E-UTRAN QoS parameters to WLAN QoS parameters should be left to WT implementation. 

Proposal 4: If RAN3 agrees to specify a QoS mapping table, consistency with a similar scheme to be adopted for LAA is beneficial. 

3.
Conclusion

In this contribution, we discussed the open issues for QoS handling for LWA. The following are proposed:
Proposal 1: The provisioning of a GBR bearer as an LWA bearer is left to eNB implementation. This should have no impact on the handling of GBR bearers by the eNB as described in 36.413 and 23.401.

Proposal 2: The GBR QoS information should either be removed from 36.463 or should be provided only for information where its handling is left to WT implementation.  
Proposal 3: Mapping of E-UTRAN QoS parameters to WLAN QoS parameters should be left to WT implementation. 

Proposal 4: If RAN3 agrees to specify a QoS mapping table, consistency with a similar scheme to be adopted for LAA is beneficial. 
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