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1   Introduction
In RAN2#95 meeting, uplink transmission over WLAN was discussed and good progress was made with some agreements achieved as below [1]:

Agreements

1: 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.

2: 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. (This may not result in any change to the stage 3 specification.)

3: 
When UL bearer split is enabled, UE decides which PDUs to transmit on WLAN link (FFS  how this might work in detail within limits of the mechanism for splitting traffic between  LTE an WLAN).

4: 
Uplink transmission over WLAN will not impact LTE MAC procedures for buffer status reporting (trigger, format, and transmission) and logical channel multiplexing and assembly. Determination of which PDUs are send over WLAN is not determined by MAC, RLC, LWAAP

5: 
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. (intention is that the threshold is considered in UE before any traffic is sent to WLAN )

5a
When above threshold the distribution of traffic to the 2 links is according to agreement 3 for R2-165899
6: 
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.
However there are still some remaining issues including how to determine the split ratio etc. In this contribution, we will discuss about these issues and provide our proposals.
2   Discussion 
2.1   How to determine the split ratio
During last RAN2 meeting, we already agreed that only UL data that may potentially be sent over LTE is counted towards the BSR. In addition, a DC-like threshold is introduced. When data available for transmission in PDCP is below or equal to the threshold, UE only sends UL traffic over LTE or WLAN as configured. That is to say under this condition, there is no impact on BSR calculation. However, when data amount in PDCP is above the threshold, UE needs to perform data split over both LTE and WLAN links, in addition, if BSR trigger conditions are fulfilled, UE needs to calculate and send BSR to indicate the data available for transmission on LTE link. Therefore, it is required that UE knows about the split ratio. 

Option1: UE determines the split ratio based on implementation.

For this option, UE could autonomously determine the traffic allocations over both LTE and WLAN links based on implementation. Generally speaking, UE has a good knowledge on the WLAN link condition, e.g. load and channel utilization. However, UE is not aware of the overall link quantity of LTE leg and the available uplink resource, since the transmission is based on scheduling and the controller is eNB. In addition, the resource in WLAN is time multiplexed between uplink and downlink, if the data allocation is determined autonomously by UE, eNB control over DL data transmission in WLAN cannot be totally achieved since eNB has no idea how much UL data will be transmitted via WLAN link [2]. Moreover, the intention to enable UL split is mostly to offload traffic and increase throughput. However, UE based solution may not achieve the offloading goal in some cases, due to the unawareness of the general burden on LTE link. Also, since there may be different implementation mechanisms for different kinds of UEs, it seems hard to guarantee an increase in throughput if there are many “bad” UEs in the network.  
Option2: eNB determines the split ratio and informs UE.

For this option, the eNB will decide the amount of data to be sent over each link and notify the UE. As we all know, the eNB is the scheduler and knows well about the available uplink resource as well as LTE link quantity. Moreover, the eNB can get adequate WLAN metrics e.g. channel utilization and BSS load etc. based on the interaction with WLAN network through Xw interface periodically. Therefore, the eNB is able to provide a split ratio taking the link conditions of both LTE and WLAN network into consideration. In addition, a good balance between downlink and uplink traffic offloaded over WLAN can be achieved based on this eNB-control mechanism. However, the provided split ratio should not be a strict rule but a loose guideline applicable over a certain time window, leaving some space for UE implementation considering we have already ruled out full eNB-control solutions. 
A summary of the analysis and comparison between these two options are listed in table 1.
Table1. Comparison between UE and eNB based mechanisms
	
	UE based mechanism 
	eNB based mechanism

	Knowledge on LTE available UL resource
	No, UE is not the scheduler  
	Yes, eNB is the controller and scheduler

	Knowledge on WLAN link quantity 
	Yes, based on the received beacon  
	Yes, interaction with WLAN through Xw interface

	eNB control on DL and UL traffic via WLAN 
	No, eNB is not aware of how much data will be transmitted via WLAN link
	Yes, a good balance between DL and UL traffic offloaded over WLAN can be achieved

	Signal overhead
	Low, no new RRC signalling is introduced
	Low, a loose guideline can be updated each time the threshold is reconfigured  


Based on the above analysis, it is proposed to adopt option2, i.e. eNB determines the split ratio and informs UE. 
Proposal 1: When the available data for transmission in PDCP is above the threshold, UE performs data split according to the split ratio determined and informed by the eNB.  

2.2   BSR calculation
In last RAN2 meeting, we agreed that 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. However, the definition of “potentially” seems ambiguous. Based on the above discussion, if the eNB-control mechanism is adopted, UE can calculate the BSR according to the total data amount available for transmission in PDCP and the informed split ratio. One example is shown as below:
· If the data available for transmission at PDCP is M, the data available for transmission at RLC is N, the configured threshold is Y and informed split ratio (the ratio of LTE link to the total) is x. It is assumed that if M is less than Y, UE only transmits via WLAN link. 
· The data available for transmission when calculating BSR:
· If M>Y, the data available for transmission via LTE is M*x+N;

· If M<Y, the data available for transmission is via LTE is N.
Proposal 2: When uplink bearer splitting is enabled, UE calculates the PDCP data available for transmission according to the total data amount available for transmission in PDCP and the informed split ratio.
3   Conclusion
In this contribution, the remaining issues related to UL support over WLAN for eLWA are discussed and we give the following proposals:
Proposal 1: When the available data for transmission in PDCP is above the threshold, UE performs data split according to the split ratio determined and informed by the eNB.   

Proposal 2: When uplink bearer splitting is enabled, UE calculates the PDCP data available for transmission according to the total data amount available for transmission in PDCP and the informed split ratio.
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