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1   Introduction
In RAN plenary #71 meeting, a new work item on enhanced LWA (eLWA) was agreed [1]. One objective of eLWA WI is UL support, i.e., Uplink data transmission on WLAN. In RAN2#93bis meeting, uplink transmission over WLAN was discussed and some agreements were achieved as reported below [2]:

Agreements

1: 
For Rel-14 LWA, UL PDCP PDU transmitted over WLAN is identified by using the same Ethertype value as that used in DL.

2
In Rel-14 LWA, multiple UL LWA bearers per UE on WLAN link should be supported.

3:
LWAAP layer is also used to support UL LWA bearer transfer for Rel-14 LWA.

4:
LTE buffer status information will not be reported over the WLAN link. 

5: 
It is proposed to adopt figure 3 as the updated overall protocol model for LWAAP in TS36.360
However, uplink switched/splitted bearer configuration and BSR procedure were not discussed. In this contribution, we will discuss these issues and present our proposals. 
2   Discussion 
2.1   Uplink switched/splitted bearer
Support of switched bearer
In Rel-12 LTE Dual Connectivity (DC), ul-DataSplitDRB-ViaSCG-r12 in PDCP configuration is used to indicate the UL direction, i.e., UL transmission over MeNB or SeNB. 
Similar to LTE DC, user plane anchors at LTE PDCP layer in LWA. Therefore, it is suggested to introduce a new indication ul-DataSplitDRB-ViaWLAN-r14 in PDCP configuration to enable UL switched bearer and indicate uplink bearer transmission direction, i.e., LTE link or WLAN link.
Proposal 1: Similar to LTE DC, it is suggested to introduce a new UL direction indication in PDCP configuration to enable UL bearer switch. 
Support of UL bearer split

In Rel-13 LTE DC, ul-DataSplitThreshold-r13 in PDCP configuration is used to trigger uplink bearer splitting. When PDCP data amount exceeds the configured threshold, the UE can transmit data on both MeNB and SeNB if scheduled simultaneously; otherwise, the uplink data can only be transmitted via MeNB or SeNB as indicated in ul-DataSplitDRB-ViaSCG-r12 since the data amount is small. 
Similar to LTE DC, it is proposed to introduce a new threshold ul-DataSplitThreshold-r14 to enable uplink data splitting. If the threshold is exceeded by the data available for transmission, UE can start to transmit data on both LTE and WLAN link. As shown in Figure 1, if UL transmission is over LTE at first, the UE will start UL transmission in WLAN and wait for scheduling from the eNB concurrently. Otherwise, the UE will start to transmit on eNB and contend to transmit in WLAN respectively. As long as PDCP data amount is below the threshold, the UE will stop UL bearer splitting and only send UL data to either LTE or WLAN link as indicated in ul-DataSplitDRB- ViaWLAN-r14.
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Figure 1: Illustration of uplink bearer splitting
Proposal 2: Similar to LTE DC, it is suggested to trigger uplink bearer splitting by a threshold of PDCP data amount. 
2.2   BSR procedure

BSR trigger

As mentioned in the introduction, it is already agreed that LTE buffer status information will not be reported over the WLAN link. In addition, since data transmission is contention-based and there is no scheduled uplink grant in the WLAN network, there seems no need to trigger BSR on LTE link upon uplink data transmission over WLAN. 
Therefore, as shown in Figure 2, if UL data is only transmitted via WLAN link, there is no BSR reporting for the associated LWA bearers. Otherwise, if the total amount or some part of UL data is transmitted via LTE link, UE obeys the legacy BSR triggering rule as already specified. 
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 Figure 2: BSR trigger in eLWA
Proposal 3: There is no need to trigger BSR on LTE link if UL data is only transmitted via WLAN link. 
Proposal 4: If the total amount or some part of UL data is transmitted via LTE link, UE obeys the legacy BSR triggering rule as already specified.
BSR calculation

Based on the previous discussion, if the uplink is transmitted over LTE, there is no doubt that UE should follow the legacy principles to calculate the buffer size. However, if uplink bearer splitting is triggered and UE starts to transmit on both LTE and WLAN link, whether the UE includes the data transmitted over WLAN in the reported BSR or not needs further consideration.

One concern to exclude the data over WLAN link from BSR calculation is to avoid the waste of radio resource, since eNB provides UL grant based on BSR. If some of the data indicated in BSR is transmitted over WLAN, there is a risk of over-scheduling from the eNB and the received UL grant must be filled with padding. However, uplink bearer splitting is triggered upon the data available for transmission exceeding the configured threshold, which means the data amount is large enough and over-scheduling is not expected to happen. Moreover, excluding the data over WLAN requires UE to determine the splitting ratio, which increases complexity on UE implementation. Therefore, when uplink bearer splitting is enabled, it is suggested to include the total amount of data in the UL buffer in BSR and leave scheduling to eNB implementation since WT can inform the eNB about the WLAN link condition through WT status report.
Proposal 5: When uplink bearer splitting is enabled, it is suggested to include total amount of data in the UL buffer in the BSR and leave scheduling to eNB implementation.
3   Conclusion
In this contribution, the issues related to UL support over WLAN for eLWA are discussed.
Proposal 1: Similar to LTE DC, it is suggested to reuse UL direction indication in PDCP configuration to enable UL bearer switch. 

Proposal 2: Similar to LTE DC, it is suggested to trigger uplink bearer splitting by a threshold of PDCP data amount. 
Proposal 3: There is no need to trigger BSR on LTE link if UL data is only transmitted via WLAN link. 
Proposal 4: If the total amount or some part of UL data is transmitted via LTE link, UE obeys the legacy BSR triggering rule as already specified.
Proposal 5: When uplink bearer splitting is enabled, it is suggested to include the total amount of data in the UL buffer in BSR and leave scheduling to eNB implementation. 
4   Reference

[1] RP-160600, New WI on enhanced LTE-WLAN Aggregation (LWA), Intel, Qualcomm, China Telecom
[2] RAN2 93bis Dubrovnik Chairman Notes 















































































































































































































































































































3GPP




ul-DataSplitThreshold-r14



Total data
Data over LTE
Data over WLAN
ul-DataSplitDRB-ViaWLAN-r14 false


ul-DataSplitThreshold-r14



Total data
Data over LTE
Data over WLAN



ul-DataSplitThreshold-r14



Total data
Data over LTE
Data over WLAN


ul-DataSplitThreshold-r14



Total data
Data over LTE
Data over WLAN

ul-DataSplitDRB-ViaWLAN-r14 true



WLAN link
LTE link
Data for transmssion
No BSR
Data for transmssion
BSR
Data for transmssion
Data for transmssion
Uplink bearer splitting triggered
BSR



