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1. Introduction
During RAN2#91Bis and RAN3#89Bis there was good progress on the signalling flows for WT addition/release procedures. The progress so far has been captured in running 36.300 CR endorsed in R2-154997. During RAN3#89Bis there is a working assumption that QoS mapping is done in WT. In this contribution we make some remarks to resolve the remaining issues for QoS handling of the offloaded LWA bearers to WT. 
2. Background
According to the agreements in RAN2/RAN3 the GTP-U tunnel between the LTE eNB and WT is established per offloaded LWA bearer per UE. Therefore, the QoS characteristics of the GTP-U tunnel can be mapped from the LTE QoS characteristics of the EPS bearer. However, when the PDCP PDUs of LWA bearer is scheduled by the WLAN MAC, it does not understand the LTE QoS characteristics of the GTP-U tunnel on which the PDCP PDU is offloaded. Therefore there is need to translate the LTE QoS characteristics to WLAN QoS characteristics. This is possible by either maintaining a mapping table at the WT (refer Figure 1) or LTE eNB (refer Figure 2) which translates the LTE QoS attributes to WLAN QoS attributes. 
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On this issue who does the QoS mapping, the working assumption from RAN3#89Bis is that WT does the QoS mapping [1]. One of the arguments favoring the working assumption is that the LTE eNB does not need to be aware of details of the WT implementation on how it handles the traffic and it is left completely to WT implementation to ensure that the signaled QoS parameters are met [2]. This will easy the co-ordination between EUTRAN and WLAN access if the two networks are managed by different operators but they have have service agreements to support LWA service. On the other hand as argued in [3], since LTE node is responsible for WT addition and mobility management, if the QoS mapping is performed by the LTE node then this would make the WT less complex and more interoperable with existing WLAN access. This would also be future proof considering LWA bearer in UL where there is no need for the WT to prepare any configuration towards the UE. Given the above discussion and limited time remaining to finalize the work item we can accept the working assumption in RAN3. Further, we see no blocking issue to confirm the working assumption into agreement but would like to make RAN2/RAN3 aware the QoS mapping done by WT comes with consequences in future when LWA bearer is supported in UL.
Observation#1: If QoS mapping is done in WT then the WT would need to prepare configuration towards UE if it is desired to support LWA bearer in UL in near future.

Proposal#1: Confirm RAN3 working assumption that QoS mapping is done in WT.
The remaining issue is what LTE QoS parameters need to be forwarded to WT when LWA bearer is established on Xw.
LTE QoS Attributes: 
It is mandatory that every EPS bearer shall have QCI and ARP defined. The QCI is particularly important because it serves as reference in determining QoS in terms of priority level for each EPS bearer. In LTE Allocation and retention priority (ARP) is basically used for deciding whether new bearer modification or establishment request should be accepted considering the current resource situation. In the Rel-12 DC framework the ARP associated with EPS bearer can be used by SeNB for admission control to decide whether to accept or drop the bearer. The ARP is therefore an important QoS attribute used to accept/modify/drop bearers in case of resource limitation. Given that upon agreeing that WT will handle the QoS of the LWA bearer this is inline with Rel-12 DC framework where the secondary node is in full control to manage it own resources. RAN3 has also agreed WT initiated procedures like WT modification and WT release which is captured in the running 36.300 CR. This means WT is responsible for admission control of offloaded LWA bearer where it can initiate modification procedures based on its resource situation. Therefore, the ARP attribute of the LWA bearer is an important parameter which would help the WT in making decisions on admission control.
Observation#2: In order to support WT initiated modification procedures depending on the resource situation in WT, the ARP attribute would be helpful for judicious decision making at the WT.
Proposal#2: In addition to QCI of bearer, the ARP of the bearer should be mandatorily sent to WT while establishing the bearer on Xw.
For the remaining QoS parameters related to bandwidth (bit rate), the GBR and MBR are defined only in GBR type EPS bearers, whereas AMBR (APN-AMBR and UE-AMBR) is defined only in Non-GBR type EPS bearers. However, these QoS attributes are optional for the bearer in the Rel-12 DC framework. We can follow the same for LWA and leave the decision to RAN3.
Observation #3: Support of other QoS parameter like GBR, MBR, AMBR etc can be optional.
If the above proposals can be agreed then we request RAN2 to send LS to RAN3 to confirm the working assumption.
3. Conclusion

Based on the above discussions, we conclude the contribution with the following observations and proposals:

Observation#1: If QoS mapping is done in WT then the WT would need to prepare configuration towards UE if it is desired to support LWA bearer in UL in near future.

Observation#2: In order to support WT initiated modification procedures depending on the resource situation in WT, the ARP attribute would be helpful for judicious decision making at the WT.
Observation #3: Support of other QoS parameter like GBR, MBR, AMBR etc can be optional.
Proposal#1: Confirm RAN3 working assumption that QoS mapping is done in WT.

Proposal#2: In addition to QCI of bearer, the ARP of the bearer should be mandatorily sent to WT while establishing the bearer on Xw.
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