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1   Introduction
In last RAN2 meeting, PDCP considerations for eLWA UL was discussed [1] and no conclusion was made. The main concerns are 1) how to avoid HFN de-synchronization, 2) either RAN-based or UE-based PDCP retransmission should be supported and 3) PDCP retransmission over different links. In this contribution, we will discuss about these issues and give our proposals.
2   Discussion 
2.1   HFN de-synchronization
In current PDCP specification, one note is added as following to treat the HFN de-synchronization issue:

NOTE:     Associating more than half of the PDCP SN space of contiguous PDCP SDUs with PDCP SNs, when e.g., the PDCP SDUs are discarded or transmitted without acknowledgement, may cause HFN desynchronization problem. How to prevent HFN desynchronization problem is left up to UE implementation.


In Rel-12, there is only one UL transmission link for the UE. Generally, the UE will have to hold the PDCP SDU from being associated with PDCP SN to avoid the HFN de-synchronization. For the purpose of MAC buffer status reporting, PDCP SDUs which has not been submitted to lower layer are considered as available data. As a result, if the UE does not stop BSR reporting, eNB will send UL grant upon receiving BSR and UE has to deliver the available data. Therefore, UE also has to stop BSR reporting to avoid HFN de-synchronization, and the throughput performance will be degraded due to UL transmission stopping. 
Similar as LTE Dual Connectivity, the main difference between eLWA and legacy is that there’re two transmission links for uplink, i.e., LTE link and WLAN link. Generally, there’re two ways to prevent HFN de-synchronization. 
Option1 (Reactive): As long as UE discovers potential HFN de-synchronization problem, it stops BSR reporting to LTE and holds PDCP PDUs delivery to WLAN link. 
Option2 (Proactive): UE re-transmits those PDCP PDUs through the other link to prevent HFN de-synchronization, if one or more PDCP PDUs transmitted to one link is (are) not acknowledged or discarded. 
It is rare case that two links are both in bad channel conditions. Therefore, the reactive way will waste the better link’s resources and degrade the throughput performance. Meanwhile, the proactive way is able to fully utilize the better link and improve the throughput performance comparing with the reactive one. 
Proposal 1: UE re-transmits PDCP SDUs through the better link to prevent HFN de-synchronization. 
2.2   PDCP retransmission

In legacy LTE system, all L2 retransmissions are based on receiver’s HARQ feedback or status report for normal case except re-establishment. Based on the same principle, UL PDCP retransmission also needs eNB’s feedback. As pointed out in [2], adding ARQ functionality to LWAAP layer requires considerable specification updates. It is better to utilize the existing PDCP status report for retransmission.  Besides, adding ARQ functionality to LWAAP layer leads to automatic PDCP retransmission which are only possible on WLAN link. However, if WLAN channel condition is bad, it is useless and wasteful to retransmit PDCP PDUs over WLAN link. As mentioned before, it is better to fully utilize the better link for retransmission. As long as PDCP retransmission is based on PDCP status report from eNB, it is better to enable PDCP retransmission over different links based on eNB’s request e.g., eNB could indicate the UL path for the retransmissions together with PDCP status report. 
Proposal 2: Add UL path for PDCP retransmission into PDCP status report. 
Currently, PDCP SDU/PDU retransmission upon PDCP re-establishment or PDCP data recovery procedure are specified. It is not captured how the receiver reacts upon receiving PDCP status report for normal case. If the UL path for PDCP retransmission is agreed to be inserted into legacy PDCP status report, the corresponding PDCP retransmission procedure needs to be captured in current specification. 
Proposal 3: PDCP retransmission procedure based on PDCP status report with UL path for normal case should be captured in current specification. 
3   Conclusion
In this contribution, UL retransmission related issues are discussed, and it is proposed RAN2 to agree following proposals:
Proposal 1: UE re-transmits PDCP SDUs through the better link to prevent HFN de-synchronization.
Proposal 2: Add UL path for PDCP retransmission into PDCP status report. 
Proposal 3: PDCP retransmission procedure based on PDCP status report with UL path for normal case should be captured in current specification. 
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