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Introduction
During RAN2#93bis meeting, some principle issues like: usage of LWAAP layer, LWAAP PDU identification, DRB identification and BSR reporting were agreed for UL bearer support in eLWA [1], however there are still some missing issues for UL bearer for eLWA. This contribution will discuss further details.
Discussion
The following sections will discuss the remaining 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. UL Bearer type
For the Rel-13 DL, we only defined one bearer type of “LWA bearer” and the switch bearer type could be achieved by eNB implementation. There is no fundamental difference between UL split and UL switch bearer, as the UL switch bearer can be treated as a special implementation of UL split bearer. Similar in UL, we could just define one bearer type. This will reduce the number of bearer types for LTE and avoid the unnecessary complexity in RRC. To make differentiation between “split” and “switch” mode, one more attribute could be added the “LWA bearer” for the indication of split/switch mode of UL. For the UL switch bearer, there is no need to make further differentiation on the data path the switch bearer is operating on, and if all traffic is sent on LTE the bearer could be defined as LTE bearer.
Proposal 1: Only one bearer type of “LWA Bearer” is defined for Rel-14 eLWA UL. And one attribute is used to indicate the split or switch mode.
Proposal 2: For Rel-14 LWA bearer under “switch” mode, it is assumed that all UL traffic is sent on WLAN link only and a Rel-14 LWA bearer under “switch” mode with all traffic sent on LTE link is treated as an LTE bearer.
2. PDCP SR for UL
During last meeting, there are proposals [2] to introduce the PDCP SR message also in UL for flow control and retransmission purpose, i.e. the eNB could send PDCP legacy or LWA SR messages to UE periodical or on demand. However, the “flow control” issue in UL is not that significant as that in DL, thus it could be assumed that UE could autonomously handle the issue well. Besides, the cost over air interface of UL PDCP or LWA SR is not negligible. Regards to the “retransmission” function as referred by contribution [2], we think traditionally, PDCP retransmission is only utilized under limited scenarios and introducing a “systematic” retransmission function for eLWA UL at PDCP level is a bit against the original protocol stack design principles, while its performance and overhead has not yet been carefully analysed. Thus it is proposed not to introduce such PDCP SR reporting mechanism for UL.
Proposal 3: There is no need to introduce UL PDCP or LWA SR for eLWA.
Proposal 4: For UL in Rel-14 eLWA, UE should ensure that no more than half the PDCP SN space is in flight.
3. DL 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 5: Rel-14 eLWA capable UE should deliver all PDCP or LWA SR used for LWA flow control via WLAN UL only, if requested by eNB configuration. 
4. UL Scheduling Issues for UL Split Bearer
Regarding the UL scheduling coordination issues i.e. how traffic is divided between LTE and WLAN links, we recommend to adopt the UE based option, where UE autonomously control the traffic splitting between LTE/WLAN and more details could be found in our contribution [3] .
5. UL QoS Issue
For LWA DL, the QoS mechanism is left to WT implementations (the QCI to EDCF access class mapping). And similar mechanism could be adopted for UL in eLWA, i.e. the choice of EDCF access class is based on UE implementations. There is no need for RAN2 to introduce any standard mapping mechanism here, as it only increases UE complexity and neither do we see significant performance gain that could be provided by such option.
Proposal 6: No standard QoS mapping mechanism is needed for UL eLWA.
6. 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.


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


Figure 2 UP Protocol Stack for eLWA
Proposal 7: It is proposed to adopt figure 1 and figure 2 as Rel-14 eLWA system architecture and UP protocol stack baseline.
As the changes to LWAAP are clear and straightforward, a corresponding text proposal is also included in [4].
Conclusion 
It is proposed to discuss and capture the following proposals at RAN2:
Proposal 1: Only one bearer type of “LWA Bearer” is defined for Rel-14 eLWA UL. And one attribute is used to indicate the split or switch mode.
Proposal 2: For Rel-14 LWA bearer under “switch” mode, it is assumed that all UL traffic is sent on WLAN link only and a Rel-14 LWA bearer under “switch” mode with all traffic sent on LTE link is treated as an LTE bearer.
Proposal 3: There is no need to introduce UL PDCP or LWA SR for eLWA.
Proposal 4: For UL in Rel-14 eLWA, UE should ensure that no more than half the PDCP SN space is in flight.
Proposal 5: Rel-14 eLWA capable UE should deliver all PDCP or LWA SR used for LWA flow control via WLAN UL only, if requested by eNB configuration. 
Proposal 6: No standard QoS mapping mechanism is needed for UL eLWA.
Proposal 7: It is proposed to adopt figure 1 and figure 2 as Rel-14 eLWA system architecture and UP protocol stack baseline.
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