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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.
In this contribution, we re-visit the agreements, and suggest to have clarification on traffic split and BSR.

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. The UE behaviour can be known as 2 cases.

Case 1) WLAN link only by eNB configuration (Fig. 1)

The default UL direction is WLAN link. 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. 
1a. BSR and data available are related to each other

If data available for transmission in PDCP is marked as “WLAN link” due to the default UL direction, 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. It means that the data available for transmission in PDCP never exceeds the threshold. UL bearer split is never enabled. This is not a consequence we expect. Otherwise, the threshold is meaningless and useless. 

In another way, 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. 

1b. BSR and data available are calculated separately
In the condition that the data available for transmission in PDCP is below or equal to the threshold, BSR is not triggered and the amount of data in PDCP is deemed as data available for transmission. It doesn’t matter of marking data in PDCP.
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Fig. 1

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.

Case 2) LTE link only by eNB configuration (Fig. 2)

The default UL direction is LTE link. In this case, according to agreements, the mechanism to compare with the threshold may work well to enable UL bearer split because all UL data is sent to LTE. All UL data that is sent over LTE is counted towards the BSR. Data available for transmission is the amount of data in PDCP. It doesn’t matter of marking data in PDCP. However, when UL bearer split is enabled, UE decides which PDUs to transmit on WLAN link. Buffer Size calculation needs further consideration since we agreed that data potentially sent over LTE is counted towards the BSR, except UL data already sent or decided to be sent to WLAN MAC. Marking PDU as “WLAN link” or “LTE link” may be related to the calculation of data available for transmission in PDCP. The following discussion can also applied to Case1.
2a. BSR and data available are related to each other

BSR is restricted to the agreement: except UL data already sent or decided to be sent to WLAN MAC. It depends on how and when UE marks PDU as “WLAN link” or “LTE link”. If marked PDUs as “WLAN link” is either not counted in data available for transmission in PDCP, BSR (PDCP-layer part) and data available for transmission in PDCP may be varied a lot. If UE decides which PDUs to transmit on WLAN link or LTE link upon submitting PDCP PDU to lower layer, BSR (PDCP-layer part) and data available for transmission may be similar. If UE decides which PDUs to transmit on WLAN link or LTE link upon receiving PDU processed by PDCP, BSR (PDCP-layer part) and data available for transmission may be not similar, though splitting traffic between LTE and WLAN is still FFS. It may be also UE implementation according to the current behaviour specified in dual connectivity. BSR and the data available for transmission in PDCP to compare the threshold will mainly depends on UE implementation.

2b. BSR and data available are calculated separately
The amount of data in PDCP is deemed as data available for transmission. It doesn’t matter of marking data in PDCP. However, BSR has impact since we agreed that BSR excludes UL data already sent or decided to be sent to WLAN MAC. Then, UE implementation of marking data in PDCP will impact Buffer Size calculation. UE may decide which PDUs to transmit on WLAN link or LTE link upon submitting PDCP PDU to lower layer or receiving PDU processed by PDCP. It depends on UE implementation. 
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Fig. 2
UE implementation to mark PDU as “WLAN link” or “LTE link” may have impact on BSR or data available for transmission. In order to avoid the confusion and the UE implementation on BSR and data available for transmission, all available data buffered in PDCP should be considered to potentially be sent over LTE upon enabling UL bearer split.

Proposal 1: For uplink data split operation, all available data buffered in PDCP should be considered to potentially be sent over LTE and be calculated in BSR.

UE implementation impacts a lot on the calculation of Buffer Size and data available, and even the threshold comparison. Then, the enablement of UL bearer split is also impacted and delayed. Since eNB configures UE with LWA uplink, the WLAN link should be used as soon as possible. The usage of LWA uplink should not be delayed due to no reason or UE implementation. Therefore, we should have a mechanism to enable UE uplink bearer split always. The first option is to enable both directions (WLAN link and LTE link) as a default uplink direction, which is also configured by the eNB. The other option is to introduce a threshold with 0 bytes to support always uplink bearer split as specified in dual connectivity (i.e., ul-DataSplitThreshold-r13 [1]). The second option may have zero or minimum SPEC impact.
Observation 2: In order to use WLAN link as soon as available, a threshold value for uplink data split operation should include 0 bytes to support always uplink bearer split, i.e., UE will send UL traffic on both LTE and WLAN links.
Since marking PDU as “WLAN link” or “LTE link” is UE implementation, how and when UE splits traffic between LTE and WLAN should be also UE implementation. No further restriction is required. In addition, splitting traffic between MeNB and SeNB tends to be UE implementation in dual connectivity [2]. We suggest that this mechanism should be also employed in LWA uplink. 

Proposal 2: Splitting traffic between LTE and WLAN can be left for UE implementation as specified in Dual Connectivity.

3
Conclusions
In this contribution, we discuss about issues of uplink bearer split. 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.

Proposal 1: For uplink data split operation, all available data buffered in PDCP should be considered to potentially be sent over LTE and be calculated in BSR.

Observation 2: In order to use WLAN link as soon as available, a threshold value for uplink data split operation should include 0 bytes to support always uplink bearer split, i.e., UE will send UL traffic on both LTE and WLAN links.

Proposal 2: Splitting traffic between LTE and WLAN can be left for UE implementation as specified in Dual Connectivity.
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