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1.	Introduction
At the RAN2#95 meeting, an issue of HFN de-synchronization problem in LWA bearer was discussed [1]. This document addresses how the HFN de-synchronization problem can be avoided in UL LWA bearer.

2.	Discussion
The HFN de-synchronization problem may happen if the PDCP transmitter transmits PDCP SDU with SN >= FMS + (Maximum_PDCP_SN + 1) / 2. In this case, the PDCP receiver cannot identify whether the received PDCP SDU is a new one or an old one, and the PDCP receiver may determine HFN of the received PDCP SDU incorrectly.
Therefore, the PDCP transmitter should be cautious that it does not transmit PDCP SDU having PDCP SN >= FMS + (Maximum_PDCP_SN + 1) / 2. Here, the issue is how the PDCP transmitter can know the FMS which is managed solely by the PDCP receiver. 
In split bearer in Dual Connectivity, the PDCP transmitter can ensure that PDCP SDU having PDCP SN >= FMS + (Maximum_PDCP_SN + 1) / 2 is not transmitted because the split bearer uses AM RLC entities as lower layers. Since the AM RLC entity has RLC status reporting, the PDCP transmitter can indirectly know by the RLC status report that whether a PDCP SDU is correctly received or not by the PDCP receiver.
However, in LWA bearer, one of the lower layer is LWAAP entity. Currently, there is no ARQ mechanism defined in LWAAP entity, and the PDCP transmitter cannot know the transmission result of the PDCP SDU transmitted via LWAAP / WLAN MAC. 
To overcome this problem in DL LWA bearer, a polling mechanism is introduced in Rel-13. When the UE receives polling from the eNB, the UE transmits PDCP status report or LWA status report, by which the eNB can know the FMS used in the UE.
However, in UL LWA bearer in Rel-14, there is no polling mechanism defined in the UL. We think UL polling should also be introduced in order to avoid HFN de-synchronization problem in UL LWA bearer.
Proposal1: Introduce UL polling mechanism.

If RAN2 agrees to introduce UL polling mechanism, next issue is whether polling triggers needs to be standardized or left for UE implementation. The polling trigger means that in which condition the UE sets the poll bit in the PDCP PDU.
Our view is that polling trigger should be standardized in the specification. If polling trigger is left for UE implementation, the UE may poll any time it wants, which would cause flood of PDCP/LWA status report in radio interface. 
Proposal2: Standardize UL polling triggers.

Various methods can be considered for polling triggers. Examples are shown below:
· PDU based polling: the UE sets the Poll bit every N’th transmitted PDCP PDU
· In-flight PDU based polling: the UE sets the Poll bit when a certain number of PDCP SDUs are transmitted after the last received FMS.
· Byte based polling: the UE sets the Poll bit every N’th transmitted byte
· Timer based polling: the UE sets the Poll bit every N’th TTI (or subframe)
Proposal3: Use one (or more) of the following as polling triggers; PDU based, In-flight PDU based, Byte based, and Timer based.

Even if the UL polling mechanism is introduced, the UE should be cautious that the UE does not transmit PDCP SDU with PDCP SN >= FMS + (Maximum_PDCP_SN + 1) / 2. If the UE already transmits PDCP SDU with PDCP SN = FMS + (Maximum_PDCP_SN + 1) / 2, the UE shall suspend new transmission until PDCP/LWA status report with an updated FMS is received.
Proposal4: Specify that the UE shall not transmit PDCP SDU with PDCP SN >= FMS + (Maximum_PDCP_SN + 1) / 2.

3.	Proposal
In this document, we propose to introduce UL polling mechanism to prevent HFN de-synchronization problem in UL LWA bearer. Followings are proposals:
Proposal1: Introduce UL polling mechanism.
Proposal2: Standardize UL polling triggers.
Proposal3: Use one (or more) of the following as polling triggers; PDU based, In-flight PDU based, Byte based, and Timer based.
Proposal4: Specify that the UE shall not transmit PDCP SDU with PDCP SN >= FMS + (Maximum_PDCP_SN + 1) / 2.
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