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1
Introduction 
In the previous meeting, RAN2 had many agreements on LWA UL transmission:

· For eLWA UL, when the data available for transmission in PDCP is below or equal to the threshold, the UE will send UL traffic over LTE link only or WLAN link only as configured by the eNB.

· If the UL of a bearer can be configured over WLAN only, that bearer will never trigger BSR while the UL is configured only over WLAN.

· All UL data that may potentially be sent over LTE (except UL data already sent or decided to be sent to WLAN MAC) is counted towards the BSR. 

· For eLWA UL, a threshold is configured by eNB and the UE will send UL traffic on both LTE and WLAN links only if the data available for transmission in PDCP exceeds the threshold.

· When UL bearer split is enabled, UE decides which PDUs to transmit on WLAN link.
Feedback enhancements, e.g., additional information collection and feedback, are still under discussion. In this contribution, we re-visit the agreements and its corresponding UE behaviour and implementing process. Based on our perspective and inspection, feedback enhancements are suggested to have a solution to reflect quality user experience when operating LWA.

2 Discussion
According to RAN2 agreements, a threshold-based is introduced to trigger or enable UL bearer split. The default UL direction, i.e., the UE will send UL traffic over LTE link only or WLAN link only, is configured by the eNB. Although, Buffer Size calculation and the threshold comparison (with data available for transmission in PDCP) are both defined, the relationship between “BSR” and “data available” is not so clear, which may impact UE behaviour, especially in the case of the default UL direction is “WLAN link”.

The default UL direction is WLAN link (Fig. 1). In this case, according to agreements, that bearer will never trigger BSR while the UL is configured only over WLAN. However, marking data in PDCP is UE implementation. 
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Fig. 1

Assumption 1) If data available for transmission in PDCP is marked as “WLAN link” due to the default UL direction, UL data already sent or decided to be sent to WLAN MAC is not counted towards the BSR. BSR can be zero value. If the marked data is not available for transmission in LTE link, data available for transmission may be considered as zero as well. It means that the data available for transmission in PDCP never exceeds the threshold. UL bearer split is never enabled. 
Assumption 2) UE may only mark PDU when deciding to transmit on WLAN link or on LTE link. Therefore, the mechanism to compare with the threshold may work well to enable UL bearer split. Data available for transmission may be the amount of data in PDCP, but BSR is still not triggered if the data available for transmission in PDCP is below or equal to the threshold. Since the default direction is WLAN link, a highest threshold value will be set to use WLAN link as much as possible. 
Assumption 3) The amount of data in PDCP is deemed as data available for transmission. It doesn’t matter of marking data in PDCP. Similarly, a highest threshold value will be set to use WLAN link as much as possible. In the condition that the data available for transmission in PDCP is below or equal to the threshold, BSR will not be triggered.

Observation 1: Marking PDUs as LTE link or WLAN link, i.e., UL data decided to be sent to WLAN MAC or LTE, is UE implementation.

Observation 2: UL bearer split may be not enabled due to UE implementation.

Based on the above assumptions, we can conclude that BSR may be never triggered due to UE implementation or be triggered because only if the data available for transmission in PDCP exceeds the threshold. It may takes time if a highest threshold value is configured. In addition, PDCP status report for WLAN link may be also a long delay.
As mentioned in [1], under current LWA architecture, i.e., a mobility set, since eNB may not know which AP the UE is currently connecting to, it is almost impossible for eNB to obtain the real-time metrics to assess the WLAN link. eNB may understand which AP the UE is connected to only if the mobility set includes a single AP. eNB is supposed to have WLAN metrics (like Available Channel Utilization, BSS Load etc.) over Xw interface. But, the information may be delayed and limited. Consequently, eNB has difficulties to obtain real-time information to realize the quality of UE’s current WLAN. Real-time information is important for scheduling decision.
Observation 3: Usage of LWA or user experience is not real-time reflected from UE’s perspective.

In addition to BSR and a threshold to enable uplink bearer split, additional information collection and feedback can be enhanced to include user experience on LWA. For the use case that infeasible UL bearer split enablement or a highest threshold value, UE should be able to indicate the performance or the satisfaction on WLAN due to LWA configuration, e.g., Mean Opinion Score. Therefore, operators can figure out the problems of user experience on LWA. Although a numerical measure of the quality of using WLAN due to LWA configuration may be difficult to be specified, UE should be allowed to provide user experience of using WLAN due to LWA configuration. As we specify the case of WLAN link failure, the determination of WLAN link failure or the quality of using WLAN due to LWA configuration can be left to UE implementation. But, an indication of user experience from UE’s perspective should be allowed. Consequently, eNB may take further action after receiving the indication from UE, e.g., an update of the mobility set, an enablement of uplink bearer split, etc. The indication may be triggered by traffic overload measurement on UE WLAN, user preference for UL traffic on {LTE link, WLAN links, or both links}, or other factors to reflect the quality of user experience.
Proposal 1: Feedback information from UE’s perspective should be enabled to indicate the quality of experience for LWA configuration, for example, 

· Traffic overload measurement on UE WLAN,

· User preference for UL traffic on LTE link, WLAN links, or both links,

· Other factors to reflect the quality of user experience.

3
Conclusions
In this contribution, we discuss about the feedback enhancements. We conclude with the following observations and proposals:

Observation 1: Marking PDUs as LTE link or WLAN link, i.e., UL data decided to be sent to WLAN MAC or LTE, is UE implementation.

Observation 2: UL bearer split may be not enabled due to UE implementation.

Observation 3: Usage of LWA or user experience is not real-time reflected from UE’s perspective.

Proposal 1: Feedback information from UE’s perspective should be enabled to indicate the quality of experience for LWA configuration, for example, 

· Traffic overload measurement on UE WLAN,

· User preference for UL traffic on LTE link, WLAN links, or both links,

· Other factors to reflect the quality of user experience.
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