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1   Introduction
In RAN plenary #71 meeting, a new work item on enhanced LWA (eLWA) is agreed [1]. In Rel-13 LWA, DL split/switch bearer is supported, while UL transmission is only allowed via LTE [2]. One object of eLWA WI is UL support, i.e., Uplink data transmission on WLAN, including uplink bearer switch and bearer split. 
In this contribution, the related issues of UL support on WLAN for eLWA are discussed. 
2   Discussion 
2.1   LWA data identification for UL transmission
For DL PDUs sent over WLAN in LWA operation, the WT uses the LWA EtherType 0x9E65 for forwarding the data to the UE over WLAN. The UE uses the LWA EtherType to determine that the received PDU belongs to an LWA bearer. Similar to DL LWA data identification, UE shall add LWA EtherType in IEEE 802.2 LLC header with SNAP extension for UL PDUs sent over WLAN. 
Proposal 1: It is suggested to reuse LWA EtherType 0x9E65 for LWA data identification in WLAN network.
When WLAN network receives UL data from UE, it should be able to identify and forward LWA data to WT. If there’s WLAN AC between WLAN AP and WT, then WLAN AP will copy LWA EtherType into IEEE 802.3 header, and it’s WLAN AC’s responsibility to identify and forward LWA data to WT. If WLAN AP connects directly with WT, WLAN AP needs to identify and forward LWA data. In summary, it depends on WLAN implementation to identify and forward LWA data. 
Observation 1: It depends on WLAN implementation to identify and forward LWA data to WT for UL support of eLWA. 
2.2   Bearer identification for UL transmission
For DL PDUs sent over WLAN in LWA operation, the LWAAP entity in the eNB generates LWA PDU containing a DRB identity in LWAAP header. The peer LWAAP entity configured at the UE uses the DRB identity to determine which LWA bearer the PDU belongs to. Similar to DL LWA bearer identification, UE inserts DRB identity into LWAAP header and generates LWA PDU, which is used by the eNB for bearer identification. 
Proposal 2: LWAAP layer should be reused for bearer identification for UL transmission.
2.3   UL bearer switch/split in eLWA
Support of UL bearer switch
In Rel-12 LTE Dual Connectivity (DC), ul-DataSplitDRB-ViaSCG-r12 in PDCP configuration is used to indicate the UL direction, i.e., UL transmission over MeNB or SeNB. Similar to LTE DC, user plane anchors at LTE PDCP layer in LWA. Therefore, adding ul-trans-in-wlan indication in PDCP configuration can be utilized to support UL bearer switch in eLWA. If UL transmission is configured over WLAN, there’s no BSR reporting for the associated LWA bearers. Otherwise, UE obeys LTE procedure as specified. 
Proposal 3: Similar to LTE DC, it is suggested to add UL direction indication in PDCP configuration to enable UL bearer switch. If UL transmission is configured over WLAN, there’s no BSR reporting for the associated LWA bearers.
Support of UL bearer split

Legacy IEEE specification supports Distributed Coordination Function (DCF) or Point coordination function (PCF). However, PCF has not been authenticated by Wi-Fi Alliance (WFA) because of its low polling efficiency. IEEE 802.11ax standard aims at improving WLAN uplink, e.g., by adding scheduled transmission.  However, IEEE 802.11ax specification has not been endorsed by IEEE yet. Even after IEEE 802.11ax finalization, it is hard to say whether the feature of scheduled transmission will be approved or not, let alone realization in WLAN products. 
Observation 2: Contention based transmission will still dominate in WLAN network for the near future. 
In Rel-13 LTE DC, double BSR reporting is triggered when PDCP data amount exceeds a threshold [3]. However, the same BSR is reported to both MeNB and SeNB. UL bearer split is left for implementation which is enabled by MeNB and SeNB scheduling respectively [4]. Over-scheduling is not expected to happen because of the large PDCP data amount. 
Regarding the realization of UL bearer split in eLWA, part of UL data will be scheduled by the eNB in LTE network. However, there’s no BSR reporting and no scheduled transmission in the WLAN network. So the threshold of PDCP data amount is not used to trigger double BSR reporting anymore, but as a trigger to enable UL bearer splitting. If UL transmission is over LTE at first, the UE will start UL transmission in WLAN and wait for scheduling from the eNB concurrently. Otherwise, the UE will start BSR reporting to the eNB and contend to transmit in WLAN respectively. Similar to LTE DC, over-scheduling in LTE and over-transmission in WLAN are not expected to happen because of the large PDCP data amount. As long as PDCP data amount is below the threshold, the UE will stop UL bearer splitting and only send UL data to either the eNB or WLAN link as configured by the eNB. 
Proposal 4: It is suggested uplink bearer split in eLWA to be triggered by a threshold of PDCP data amount, which is also used as the trigger of BSR reporting to the eNB as long as UL transmission is configured over WLAN at first.      

3   Conclusion
In this contribution, the related issues of UL support in WLAN for LWA are discussed.
Observation 1: It depends on WLAN implementation to identify and forward LWA data to WT for UL support of eLWA. 

Observation 2: Contention based transmission will still dominate in WLAN network for the near future. 
Proposal 1: It is suggested to reuse LWA EtherType 0x9E65 for LWA data identification in WLAN network.

Proposal 2: LWAAP layer should be reused for bearer identification for UL transmission.
Proposal 3: Similar to LTE DC, it is suggested to add UL direction indication in PDCP configuration to enable UL bearer switch. If UL transmission is configured over WLAN, there’s no BSR reporting for the associated LWA bearers. 
Proposal 4: It is suggested uplink bearer split in eLWA to be triggered by a threshold of PDCP data amount, which is also used as the trigger of BSR reporting to the eNB as long as UL transmission is configured over WLAN at first.   
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