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1. Introduction
During RAN2#91 signalling flows for WT addition were agreed and captured in technically endorsed 36.300 CR in R2-153972. Further, it was agreed that DRB ID is added LTE eNB in a separate header which is appended to the PDCP PDUs offloaded to the WT. When multiple bearers are offloaded then the DRB ID is used by the UE to differentiate PDCP PDUs belonging to different bearers. RAN3 also made some progress on the Xw procedures which are captured in technically endorsed 36.300 CR in R2-153972. However, there is no agreement either in RAN2 or RAN3 on the QoS handling of the offloaded bearers to WT. 
2. Discussion
 LTE RAT and WLAN RAT have their own set of QoS parameters for user plane data handling and even though there is some difference in the approach used by both RAT in terms of access control there is some kind of similarity in terms of traffic classification and traffic prioritization. During radio layer aggregation of WLAN with LTE, any bearer that carries user plane traffic with a given set of required LTE QoS characteristics when at least some of its data is transmitted using WLAN air interface should not perform worse than a bearer with similar LTE QoS characteristics whose data traffic is exclusively transmitted using LTE air interface. The principles of the LTE QoS framework should remain applicable for EPS bearers offloaded to WLAN when WLAN is aggregated with LTE at radio layer. When the WLAN node is added through Xw interface based on the DC framework, the added WLAN node does not understand the LTE QoS parameters associated with the offloaded EPS bearer at the WLAN MAC layer for packet scheduling. To have seamless aggregation between LTE and WLAN radio resources for a particular UE there is need to define the mapping rules which would translate the LTE QoS attributes to the WLAN QoS attributes such that packets when scheduled over the WLAN air-interface experience similar QoS handling when scheduled over LTE air-interface. 
The GTP-U tunnel between the LTE eNB and WT is established per 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 different DRBs 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. Based on the mapped WLAN QoS attributes, when the PDCP PDUs of a particular GTP-U tunnel of a particular UE is delivered to WLAN MAC then the PDCP PDU is buffered in appropriate access class queue associated with WLAN QoS for the scheduling on WLAN air-interface. It is possible that EPS bearers associated with certain QCI may or may not be offloaded to WLAN depending on operator policy. Therefore, the actual rules for mapping LTE QoS attributes to WLAN QoS attributes can be based on wireless network operator policy and left to implementation.
Observation #1: There is need to translate the LTE QoS characteristics of the EPS bearer to WLAN QoS characteristics when the GTP-U tunnel is established on Xw.
Observation #2: The mapping of LTE QoS characteristics to WLAN QoS characteristics can either be maintained at the LTE eNB or at the WT.
Observation #3: The actual rules for mapping LTE QoS attributes to WLAN QoS attributes can be based on wireless network operator policy and left to implementation.

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 dual connectivity context the ARP associated with EPS bearer can be used 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. In case of bandwidth (bit rate), 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.

Observation #4: At least the QCI and ARP attributes need to be specified for the offloaded LWA bearer.
WLAN QoS Attributes:
The WLAN QoS is based on IEEE 802.11 specification, where the prioritized QoS enforces relative priority between traffic streams. The IEEE 802.11 defines the Enhanced Distributed Channel Access (EDCA) for contention based access. The EDCA mechanism defines four access categories (ACs) namely AC_VO (Voice), AC_VI (Video), AC_BE (Best Effort) and AC_BK (Background) that provide support for the delivery of traffic streams with prioritized QoS. The access category (AC) is a marking for traffic stream comprising medium access control (MAC) service data units (MSDUs) that have a distinct user priority (UP) associated with the traffic stream. The prioritized QoS functionality in IEEE 802.11 specification supports eight UP values. The UP may take integer values from 0 to 7 such that the WLAN AP that supports prioritized QoS functionality within the MAC understands the meaning of AC and UP associated with MSDU. Parameterized QoS express quantitatively the QoS parameters hence enforcing strict requirement such that the derived WLAN QoS parameters such as CWmin, CWmax, TxOP, AIFS associated with the AC ensure that QoS requirement of each AC can be met.
Observation #5: At least the AC and UP attributes need to be specified for the offloaded LWA bearer to support prioritized QoS.
Therefore, if the LTE PDCP PDU is transported with data radio bearer (E-RAB) on Xw at least the QCI and ARP associated with the DRB is mapped to AC and UP then the WLAN MAC entity can determine the prioritized QoS for MSDUs (i.e. PDCP PDUs). Even though it is possible to map QCI/priority level to AC/user priority, the ARP cannot be mapped directly. Since ARP of a bearer is used for admission control and not for scheduling there is no need to map the ARP. 
Proposal #1: RAN2 is requested to consider, mapping of at least the LTE QCI/priority level to WLAN AC/user priority for the offloaded LWA bearer. The actual rules for mapping LTE QCI to WLAN AC can be based on wireless network operator policy and left to implementation.
Where to maintain the mapping table?

Figure 1 and Figure 2 are message sequence flows that depict wireless termination node (WT) addition procedures conforming to dual connectivity (DC) framework, as technically endorsed in 36.300 CR in R2-153972. In this WT addition procedure, there would be a preparation phase between LTE eNB and WT in which at least the WT is informed about a new UE arriving in the near future (identified by UE WLAN MAC address) and establishing the GTP-U tunnel per UE per bearer between LTE eNB and WT. All the steps in Figure 1 and Figure 2 are same except the step highlighted in blue text; which differs depending on which node maintains the mapping table for translating LTE QCI/priority level attributes to WLAN AC/user priority attributes. The other steps of Figure 1 and Figure 2 are not explained since those steps are already covered by the technicallyendorsed CR.
On receiving the measurement report LTE eNB will evaluate the measurement report and decide to add WLAN AP reported by UE. The LTE eNB initiates the procedure to add WT sending the WLAN AP ADDITION REQUEST message to the WT over Xw interface. The WLAN AP ADDITION REQUEST message includes at least list of bearer id (E-RABs), the UE WLAN MAC address and the list of detected AP which is expected to be in vicinity of UE. In Figue 1, in addition to list of bearer id (E-RABs) the WLAN AP ADDITION REQUEST message includes the LTE QoS parameters associated with data radio bearer (E-RAB). The LTE QoS parameters associated with data radio bearer (DRB) which is intended to be offloaded to WT includes at least the QCI of the bearer, ARP of the bearer and some GBR QoS parameters. The WT translates the received LTE QCI to WLAN AC using a operator defined mapping table. Optionally, if needed the WT may translate LTE QoS parameters associated with a particular bearer to derive WLAN QoS such CWmin, CWmax, TxOP, AIFS associated with the WLAN AC to enforce parametrized QoS. In Figure 2, the LTE eNB performs the mapping of LTE QoS parameters to WLAN QoS parameters. In addition to list of bearer id (E-RABs) the WLAN AP ADDITION REQUEST message includes the WLAN QoS parameters associated with data radio bearer. By translating parameters like LTE QCI/priority level to WLAN AC/user priority which is understood by WLAN; the WLAN MAC can perform packet scheduling for each bearer id (E-RAB) with appropriate prioritized QoS. 
Since LTE node is responsible for mobility management and handles control plane signaling towards the UE, we have a slight preference to specify that the QoS mapping be performed by the LTE node when offloading the DRB to WT. This would also be future proof considering LWA bearer in UL.
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Based on the above discussion we propose the following:
Proposal #2: RAN2 is requested to consider specifying the QoS mapping be performed either in the LTE eNB or WT when establishing the bearer on Xw during the WT addition procedure.
3. Conclusion

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

Observation #1: There is need to translate the LTE QoS characteristics of the EPS bearer to WLAN QoS characteristics when the GTP-U tunnel is established on Xw.
Observation #2: The mapping of LTE QoS characteristics to WLAN QoS characteristics can either be maintained at the LTE eNB or at the WT.

Observation #3: The actual rules for mapping LTE QoS attributes to WLAN QoS attributes can be based on wireless network operator policy and left to implementation.

Observation #4: At least the QCI and ARP attributes need to be specified for the offloaded LWA bearer.
Observation #5: At least the AC and UP attributes need to be specified for the offloaded LWA bearer to support prioritized QoS.
Proposal #1: RAN2 is requested to consider, mapping of at least the LTE QCI/priority level to WLAN AC/user priority for the offloaded LWA bearer. The actual rules for mapping LTE QCI to WLAN AC can be based on wireless network operator policy and left to implementation.
Proposal #2: RAN2 is requested to consider specifying the QoS mapping be performed either in the LTE eNB or WT when establishing the bearer on Xw during the WT addition procedure.
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