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1. Introduction
In RAN#71 meeting, a new work item on enhanced LWA (eLWA) is agreed [1]. The WI includes the objectives as shown below:
1. Uplink data transmission on WLAN, including uplink bearer switch and bearer split (RAN2)

2. Mobility optimizations, e.g. intra and inter eNB handover without WT change and improvements for Change of WT (RAN2, RAN3)

3. Potential enhancements to support 60 GHz new band and channels (e.g. in measurements) and increased data rates for 802.11ax, 802.11ad, and 802.11ay (e.g. by PDCP optimizations) (RAN2, RAN3)

4. Additional information collection and feedback e.g. for better estimation of available WLAN capacity (by additional signaling on both Uu and Xw) to improve LWA performance (RAN2, RAN3)

5. Automatic Neighbour Relation (ANR) for LWA e.g. for discovery of WLANs under eNB coverage (RAN3, RAN2)

In Rel-14, one objective of the eLWA WI is UL support, i.e., Uplink data transmission on WLAN, including uplink bearer switch and bearer split. At the last RAN2 meeting, some related contributions were treated and some agreements were made. However, RAN2 has not reached the consensus on the issue about data transmission control over WLAN. In this contribution, we will further study on this discussion point and provide our proposals.
2. Discussion
2.1. Whether RAN node will be involved or not
Since one object of eLWA WI is Uplink data transmission on WLAN, the UE has possibility to transmit uplink data via WLAN only, LTE only, or both two links. The question is which node will make the decision, UE or eNB.
From WLAN point of view, the UE knows the radio and load conditions which can change dynamically, and the amount of traffic needs to be transmitted. Additionally, the WLAN transmission is not scheduled via UL grant but access to WLAN resources is traditionally collision-based, without scheduling. Therefore, it seems the UE is the node to make the decision on which link will be used for uplink data transmission.
However, it also can be observed that:

· For WLAN, on the other hand, the resource is time multiplexed between uplink and downlink. For DL data transmission, the eNB controls the WLAN transmission of the UEs which support R13 LWA. In the extreme case, the UE sends UL data over WLAN all the time, there is almost no resource that can be used for DL data transmission. It means the eNB control over DL data transmission in WLAN cannot be totally achieved if there is no eNB control over UL transmission in WLAN. 

· In legacy LTE, when there is the available data for transmission, the UE will request an UL grant via SR or BSR. Based on the request, the eNB will provide the time/frequency resource for the data transmission to the UE while taking the RAN load and other aspects into consideration. In R14 eLWA, UL data can be transmitted via WLAN as well. It means the UL grants could be much more than that the UE needs since part of available data has been transmitted in WLAN. This is called the over-scheduling issue.
· Additionally, in case WLAN transmission fails, the WLAN bearer could be required for reconfiguration where eNB control is needed. 
For these reasons, eNB control is required for uplink data transmission over WLAN.
Proposal 1: For eLWA, UL data transmission over WLAN will be controlled by the eNB.
2.2. The mechanism for eNB control
Once proposal 1 is agreed, it follows that we need to discuss how the eNB will control the UL transmission over WLAN.
There are some possible mechanisms:

· Option 1: Threshold based mechanism (DC-like)
In this option, one threshold will be configured by the eNB. If the amount of the available data is above or equal to the threshold, the UE will transmit the UL data via both LTE and WLAN links. In this case, the UE will use either the LTE link or the WLAN link. Which link will be used is up to signalling provided by the eNB.

· Option 2: Ratio based mechanism
In this option, the ratio of the traffic between WLAN and LTE will be configured by the eNB. The UE transmits the UL data based on the ratio. Specifically, if the ratio is equal to 0, all uplink data will be transmitted using LTE.
· Option 3: Measurement configuration based mechanism
In this option, the measurement related methods used in R13 LWA are applicable for UL data transmission as well. After receiving the measurement report, the eNB will decide which network will be used for which direction of data transmission.
· Option 4: More dynamic mechanism
· Option 4-1: WLAN resource is indicated by the eNB

This is similar to cross-carrier scheduling in CA. The eNB will provide the time and channel information which can be used for UL data transmission over WLAN on the PDCCH.
· Option 4-2: Enhanced LTE UL grant mechanism 
The eNB will provide the LTE grant in order to notify the target amount of data to be transmitted over LTE as in legacy. The UE will transmit the corresponding uplink data based on the LTE UL grant. If there is still available data that needs to be transmitted in the transport block, the UE sends this over WLAN.

In the current WLAN system, the UE will listen in the WLAN channel and send packets if it seems no data transmission. If option 4 is used, the whole collision based mechanism will be changed. Considering the impact on WLAN specifications, we think option 4 is not preferable. On the other hand, the motivations of the eNB control for UL data transmission over WLAN are to avoid over-scheduling on LTE and to coordinate the WLAN UL/DL resource usage for the UEs capable of R13 LWA. In order to support this, the looser and more static mechanism is enough. Based on these, we think that option 4 can be excluded firstly. 

Proposal 2: The more dynamic mechanism is not required for R14 eLWA.

Proposal 3: RAN2 is proposed kindly to discuss which option will be used for UL data transmission.
3. Summary of proposals
In this contribution, the issue about data transmission control over WLAN is discussed and the following proposals are made:
Proposal 1: For eLWA, UL data transmission over WLAN will be controlled by the eNB.
Proposal 2: The more dynamic mechanism is not required for R14 eLWA.

Proposal 3: RAN2 is proposed kindly to discuss which option will be used for UL data transmission.
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