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1.	Introduction
3GPP approved a new WI “Enhanced LWA” in Rel-14 to support bearer split in UL LWA. The UL split bearer was introduced in Rel-13 DC, and it is expected that most of the functions introduced in DC can be reused for UL LWA split bearer. However, the BSR issue needs to be re-discussed because there is no BSR in WLAN side. This document discusses how the BSR issue can be resolved in UL LWA.

2.	Discussion
In Rel-12 DC, the UL path for PDCP data transmission is restricted to one RLC/MAC entity indicated by the path indicator (i.e. ul-DataSplitDRB-ViaSCG). As the PDCP data is transmitted to only one MAC entity, the BSR is also triggered only in the MAC entity indicated by the path indicator.
In Rel-13 DC, the restriction of UL data path is removed, and the UE is allowed to transmit PDCP data to any of the MAC entities. The issue in Rel-13 DC is how the PDCP entity indicates the data available for transmission in PDCP to two MAC entities. After discussing various mechanisms, RAN2 finally decided to introduce “threshold based double reporting” mechanism where the PDCP indicates data available for transmission to either single MAC entity or both MAC entities depending on whether the amount of data available for transmission is smaller or larger than the threshold (i.e. ul-DataSplitThreshold).
In Rel-14, eLWA is approved to be introduced to support UL LWA bearer. As the LWA bearer is similar to split bearer from the PDCP point of view, most of the functions defined for UL LWA bearer can be reused for UL LWA bearer. 
However, we think restricting UL path is not needed for UL LWA bearer. The reason for introducing UL path restriction in Rel-12 DC is to avoid time-consuming discussion for BSR, which has been resolved in Rel-13 DC. Thus, the UL LWA bearer can just follow UL split bearer in Rel-13 DC without having any path restriction.
Proposal1: UL path restriction (whether PDCP data is transmitted to only LTE or only WLAN, i.e. ul-DataSplitThreshold) is not configured for UL LWA bearer.
In addition, BSR is not defined in WLAN side. Then, there is no reason for the PDCP to indicate data available for transmission in PDCP to WLAN MAC. Consequently, there is no reason to configure threshold (i.e. ul-DataSplitThreshold) for indication of data available for transmission in PDCP.
Proposal2: Data available for transmission in PDCP is only indicated to LTE MAC entity for UL LWA bearer.
Proposal3: The threshold for data available for transmission in PDCP (i.e. ul-DataSplitThreshold) is not configured for UL LWA bearer.
There still remains one issue to be resolved; i.e. how to avoid over allocation of UL grant in LTE. 
In LTE, the eNB provides UL grant based on the BSR. If some of data indicated in BSR is transmitted to WLAN, and the UL grant is received for the amount of data indicated in BSR, then the received UL grant would be filled with padding, which leads to waste of radio resource.
To avoid this over allocation problem, we think following options can be considered:
· Option1: The UE reports BSR for all amount of data available for transmission in PDCP to the eNB, and the eNB provides UL grant for only part of them considering the amount of data transmitted to WLAN.
· Example: PDCP receives 300 bytes SDU1 and 700 bytes SDU2 from upper layer, UE reports 1000 bytes in BSR, and eNB provides 300 bytes UL grant considering that the UE transmits 70% of data to WLAN.
· Some coordination between eNB and WLAN is needed.
· Option2: The UE reports BSR for part of amount of data available for transmission in PDCP to the eNB considering some of them will be transmitted to WLAN, and the eNB provides UL grant for the amount of data indicated in BSR.
· Example: PDCP receives 300 bytes SDU1 and 700 bytes SDU2 from upper layer, UE reports 300 bytes in BSR considering that the UE transmits 70% of data to WLAN, and eNB provides 300 bytes UL grant.
· The percentage of data transmitted to WLAN may be configured by eNB or determined by UE.
· Option3: The UE stores the data to be transmitted to the WLAN in the WLAN MAC buffer, and stores the data to be transmitted to the LTE in the PDCP SDU buffer. The UE reports BSR for amount of data available for transmission in PDCP to the eNB, and the eNB provides UL grant for the amount of data indicated in BSR.
· Example: PDCP receives 300 bytes SDU1 and 700 bytes SDU2 from upper layer, PDCP stores SDU1 in the PDCP SDU buffer, PDCP processes SDU2 immediately to deliver to LWAAP and WLAN MAC and stores SDU2 in the WLAN MAC buffer, UE reports 300 bytes in BSR, and eNB provides 300 bytes UL grant.
· The UE may need to decide UL data path for each PDCP SDU.
Before discussing three options, we have to decide first when does the PDCP entity submit the PDCP SDU that will be transmitted to WLAN to lower layer (for PDCP SDU that will be transmitted to LTE, it is agreed in Rel-13 that the PDCP entity submits the PDCP SDU to lower layer only when the MAC entity requests). 
If the PDCP SDU that will be transmitted to WLAN is decided to be submitted when the WLAN MAC requests, i.e. the PDCP SDU is stored in the PDCP SDU buffer until lower layer requests, option1 or option2 can be considered. Otherwise, if the PDCP SDU that will be transmitted to WLAN is decided to be submitted immediately upon reception, i.e. the PDCP SDU is immediately submitted to lower layer and stored in the WLAN MAC buffer, option3 can be considered.
Note that when to submit PDCP SDU that will be transmitted to WLAN should not be left for UE implementation. If it is left for UE implementation, all the options may not work well, and the UL grant may be over allocated. Therefore, we propose that when to submit PDCP SDUs that will be transmitted to WLAN should be specified in the specification.
Proposal4: For UL LWA bearer, specify in the PDCP specification when does the PDCP entity submit PDCP SDUs that will be transmitted to WLAN to lower layer, i.e. immediately upon reception or only when WLAN MAC requests.

3.	Proposal
In this document, we discussed the issues regarding BSR for UL LWA bearer, and propose that:
Proposal1: UL path restriction (whether PDCP data is transmitted to only LTE or only WLAN, i.e. ul-DataSplitThreshold) is not configured for UL LWA bearer.
Proposal2: Data available for transmission in PDCP is only indicated to LTE MAC entity for UL LWA bearer.
Proposal3: The threshold for data available for transmission in PDCP (i.e. ul-DataSplitThreshold) is not configured for UL LWA bearer.
Proposal4: For UL LWA bearer, specify in the PDCP specification when does the PDCP entity submit PDCP SDUs that will be transmitted to WLAN to lower layer, i.e. immediately upon reception or only when WLAN MAC requests.
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