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Introduction
During RAN#71 meeting, new WI for LWA enhancement was approved [1]. The support of UL split/switch bearer was not discussed in Rel-13 due to time limit, and one objective of the new WI is: “specify the following additional features for LWA: Uplink data transmission on WLAN, including uplink bearer switch and bearer split (RAN2) ” [1]. This contribution will discuss further details.
Discussion
The following sections will discuss several key issues for the support of UL split/switch bearer in Rel-14 LWA and provide candidate solutions and proposals. If not specified, the discussions apply to both “split bearer” and “switch bearer”.
1. Identification of  PDCP PDU in WLAN
For the identification of PDCP PDU in WLAN for LWA DL, there used to be three solutions discussed in Rel-13: Ethertype, IP encapsulation, virtual MAC address indication. And the “Ethertype” based solution is standardized finally for its simplicity. For UL, the same mechanism could also be used. The UE will mark the UL WLAN LLC PDUs with the specific Ethertype value which will be used at WT side to make distinguishing with other normal WLAN PDUs.
Proposal 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. Whether to support multiple split/switched bearers at WLAN side:
For Rel-13 LWA DL, multiple bearers are supported. Thus similar, to allow more flexibility and scheduling benefits, multiple UL bearers should be supported at WLAN side. 
Proposal 2: In Rel-14 LWA, multiple UL split/switched bearers per UE on WLAN link should be supported.
3. Identification of  DRB
To support multiple bearers in UL, and similar with that in DL, at the receiver side (eNB for UL split bearer), identification is needed to decide which PDCP entity the received PDU should be forwarded to. For Rel-13 LWA DL, it is solved by explicit indication of the 5 bit DRB ID field in the LWAAP header. And the same mechanism could be used also for UL, i.e.  5 bit DRB ID included at LWAAP data PDU header.
Proposal 3: LWAAP layer is also used to support UL split/switch bearer transfer for Rel-14 LWA.
Proposal 4: The UL split/switch bearer in Rel-14 LWA uses the same LWAAP header format as DL and the 5 bit DRBID field in LWAAP header is used for bearer identification at eNB for UL LWAAP PDUs.
4. Double BSR Reporting
In Rel-13 DC, UE supports double BSR reporting at both MCG and SCG, however for LWA, there is no need to include such function as the BSR mechanism is not applicable over the WLAN link.
Proposal 5: Rel-14 LWA capable UE only reports BSR on LTE link. 
5. System architecture and Protocol Stack
With the support of UL split/switch bearer in Rel14 LWA, the complete system architecture and protocol stack is illustrated in figure 1 and figure 2 respectively. With the enhancement in LWAAP to support UL bearer, an updated protocol model figure is also proposed in figure 3.


Figure 1 System Architecture for Rel-14 LWA with UL Bearer Support


Figure 2 UP Protocol Stack for LWA
Proposal 6: It is proposed to adopt figure 1 and figure 2 as Rel-14 LWA system architecture and UP protocol stack baseline.
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Figure 3 Overall Model of LWAAP with Support of UL Bearer
Proposal 7: It is proposed to adopt figure 3 as the updated overall protocol model for LWAAP in TS36.360
6. PDCP SR transmitted over WLAN
In Rel-13 LWA, to overcome the limitations of WT implementations, UE based flow control is introduced with the new PDCP status report format used for LWA.  To achieve a better flow control performance, the periodicity of UE based PDCP SR may be as frequent as 5ms. However, that kind of highly-frequent reporting will bring significant burden on Uu interface. With the support of UL split/switch bearer, such PDCP SR packets could be transferred on WLAN link to save the precious Uu interface resource. The eNB may configure UE to send back PDCP SR only on WLAN UL under certain conditions (e.g. when LTE UL is congested).
Even though the WLAN link is not that reliable as LTE link, but since PDCP SR is only used for flow control over WLAN link, and also considering the frequent reporting of the message, there should be not much issues or impacts to the flow control. Of course it could also be done by UE implementations, but to achieve a uniformed performance, direct eNB configuration should be supported.
Proposal 8: Rel-14 LWA capable UE should deliver all PDCP SR used for LWA flow control via WLAN UL only, if requested by eNB configuration. 
As the changes to LWAAP are clear and straightforward, a corresponding text proposal is also included in [2].
Conclusion 
It is proposed to discuss and capture the following proposals at RAN2:
Proposal 1: For Rel-14 LWA, UL PDCP PDU transmitted over WLAN is identified by using the same Ethertype value as that used in DL.
Proposal 2: In Rel-14 LWA, multiple UL split/switched bearers per UE on WLAN link should be supported.
Proposal 3: LWAAP layer is also used to support UL split/switch bearer transfer for Rel-14 LWA.
Proposal 4: The UL split/switch bearer in Rel-14 LWA uses the same LWAAP header format as DL and the 5 bit DRBID field in LWAAP header is used for bearer identification at eNB for UL LWAAP PDUs.
Proposal 5: Rel-14 LWA capable UE only reports BSR on LTE link. 
Proposal 6: It is proposed to adopt figure 1 and figure 2 as Rel-14 LWA system architecture and UP protocol stack baseline.
Proposal 7: It is proposed to adopt figure 3 as the updated overall protocol model for LWAAP in TS36.360
Proposal 8: Rel-14 LWA capable UE should deliver all PDCP SR used for LWA flow control via WLAN UL only, if requested by eNB configuration. 
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