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Introduction
Lastly approved enhanced LTE WLAN radio Aggregation WI [1] include Uplink over WLAN aspects.
It is proposed hereby from the submissions to the last meeting, to discuss the eNB overscheduling and reordering delay problems induced by such aspects, solutions thereof and propose a way forward.

Discussion
On the eNB overscheduling problem
The overscheduling in LTE happens with UL bearer split when the eNB provides UL grant for the UE requested BSR but UE uses some of UL grant to transmit to WLAN. Then for the amount of data sent to WLAN, the UE fills the LTE UL grant with padding.
This problem was raised at least in [2], [3].
However such problem can be fully eliminated through an adequate design. [4] proposes to use UL bearer switch via UL direction setting. Dynamic change of UL direction would be more suitable to address changing load conditions on WLAN as spotted by [5] than addressing the eNB overscheduling problem.
Anyway the problem still holds for the case of UL bearer split which needs to be designed in the WI [1]. 
A UE implementation could prioritize transmission on WLAN depending on access and load conditions. Then depending on whether data remains to be transmitted due to e.g. unsuccessful transmission on WLAN, the UE would perform SR/BSR to transmit on LTE those data not successfully transmitted on WLAN.
Such implementation is not optimal since the UE might still need to request resource from LTE. Then, more autonomous but network controlled UE behaviour is preferred. Whenever the UE has data to send, to avoid overscheduling problem, the UE has first to transmit to WLAN, wait for successful transmission ack, if data remains to be sent, perform UL transmission to LTE. 
Actually the eNB might not wish the UE to request for LTE resources in case of small or larger data transmission. 
Several proposals like threshold [6], [7], [5], split ratio [8], [2] based transmission thereof were suggested. Ratio based splitting might be less accurate than threshold based splitting since even a small data ratio can correspond to a huge amount of data depending on the actual amount of UL pending data. So its proposed RAN2 to discuss.
Proposal 1: RAN2 to discuss and agree on whether to use threshold(s) or ratio(s) based UL split transmission.
Now based on the previous discussion, the issue of BSR reporting as per an important component to avoid the eNB overscheduling problem, can be discussed. BSR reporting would obviously be based on previous mechanism either threshold [9] or ratio based.
[bookmark: _GoBack]Proposal 2: RAN2 to discuss and agree on whether to use threshold(s) or ratio(s) based UL split transmission to transmit BSR.

On the eNB buffering problem
The other problem is the reordering delay in the eNB due to buffering. This happens when a previous PDCP packet transmission on WLAN has failed while the subsequent PDCP packet(s) have been received on LTE. The previous packet is waiting for transmission to WLAN.
In case UL direction to WLAN is configured (i.e. bearer switch case), some proposals [10], [11] suggest to report the failure to eNB. The eNB can then reconfigure the UL direction to LTE.
However the case when UL direction is not configured (i.e. bearer split case), where the UE can transmit on LTE or WLAN, is still not addressed. 
When transmission on WLAN fails (e.g. upon maximum number of MAC retransmissions reached and then QoS cannot be fulfilled for this bearer service), it would be relevant for the UE to transmit to LTE if allowed by the threshold/ratio based UL split transmission rules. 
For example, assuming there is a rule to transmit on LTE if the amount of pending UL data is below 200 bytes threshold. If the UE has buffered 300 bytes, then 200 bytes would be sent on LTE while 100 bytes would be on WLAN. In case these 100 bytes are failed to be transmitted on WLAN, then they would be considered as pending for transmission again back to PDCP (since there is no RLC in WLAN). Then the rule of below 200 bytes transmission to LTE would allow transmission to LTE.
In addition, the UE is not supposed to discard the PDCP packet while PDCP discard timer is still running. Discarding the PDCP packet would create a gap in the transmitted PDCP PDUs, which even more increases PDCP reordering delay in the receiving PDCP entity.
Proposal 3: RAN2 to discuss and agree that failed data transmission on WLAN can be considered back as pending data for transmission to PDCP to minimize the PDCP reordering delay in the eNB, if allowed by the threshold/ratio based UL split transmission rules.
Conclusion
It is proposed to discuss and agree on the proposals: 
Proposal 1: RAN2 to discuss and agree on whether to use threshold(s) or ratio(s) based UL split transmission.
Proposal 2: RAN2 to discuss and agree on whether to use threshold(s) or ratio(s) based UL split transmission to transmit BSR.
Proposal 3: RAN2 to discuss and agree that failed data transmission on WLAN can be considered back as pending data for transmission to PDCP to minimize the PDCP reordering delay in the eNB, if allowed by the threshold/ratio based UL split transmission rules.
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