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1 Introduction
For the small cell enhancement, the user plane architecture for dual connectivity has been discussed during several meetings. In TR36. 842, there are three bearer split options and due to the multiple transmission path for one EPS bearer, the reordering function should be introduced for option 3 [5][6][7].
In UE, reordering would be implemented to compensate non-ideal backhaul latency between macro and small eNB. However, service gap due to traffic pattern and network should be also considered for reordering. 

In this contribution, we propose that the reordering should consider the receiving latency from non-ideal backhaul and service gap. 
2 Reordering in alternative 3C
Figure 1 shows the alternative 3C. 
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Figure 1: Alternative 3C
Alternative 3C could support the bearer split in RAN and has two independent RLC in each eNB. Also, the UE would have peer RLC for macro and small eNB. There would be multiple transmission paths for one EPS bearer. 
The transmission path of one EPS bearer could be different and this could cause the difference of the transmission latency. For example, the PDCP PDUs via small eNB could undergo more transmission delay than the PDCP PDUs via macro eNB. 
In receiver, due to independent RLC, after receiving PDCP PDUs from each RLC, the PDCP layer should have the function for reordering the received PDCP PDUs from macro and small eNB. That is because the delivery of PDCP PDUs from RLC to PDCP layer could keep in-sequence order. However, the delivery of the PDCP PDUs from two different RLCs would not keep in in-sequence order due to the difference of receiving time. 
Receiving time difference from macro and small eNB is mainly due to the non-ideal backhaul delay beween macro and small eNB. Therefore, reordering function should consider this non-ideal backhaul latency and be introduced to compensate PDCP sequence shuffling due to the non-ideal backhaul delay and transmission time difference between two transmission paths 
Propsoal 1: 
In alternative 3C, reordering function should be introduced to compensate PDCP sequence shuffling due to the non-ideal backhaul delay. 
3 PDCP receiving latency due to service gap 
There would be several kinds of services and based on the network status, there would be service gap. Service gap means that in real internet service, the packet flow is not regular and continuously served but the packet flow could be burst. Thus, there would be some gaps which are no packet transmission and no continuous packet flow. This service gap would happen frequently due to the several reasons which are traffic pattern, network condition and etc.
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Figure 2: Service gap due to burst traffic pattern
Figure 2 show the service gap in network. 

After packet #4, there would be a time period without packets, which is service gap (Gap1). And also, there would be service gap (Gap2) after packet #8. 
In eNB, the PDCP would receive the packets and those packets are stored in buffer as PDCP SDUs. After treating in PDCP layer, those are sent to RLC as PDCP PDUs. Actually, there would be also time gap between all packets. However, comparing with the service gap case, the time gap granularity would be very small. Thus, when transmitting the PDCP PDUs to RLC layer, the time gap between PDCP PDU SN4 and SN5, PDCP SN8 and SN9 would be remarkable. Thus, during this period, the PDCP buffer would not be fully occupied.
In UE, there would be several reasons for receiving latency of PDCP PDUs. Actually, service gap would not directly impact on the transmission latency. Service gap would also impact on the receiving timing of the PDCP PDUs. Actually, the UE cannot distinguish the transmission latency and the service gap. Thus, in the UE perspective, the service gap could be also considered as a component of causing the receiving latency of PDCP PDUs. 
Reordering would compensate the receiving latency of PDCP PDUs in UE. And also, the receiving latency of PDCP PDUs would be mainly comprised of non-ideal backhaul latency and latency due to service gap. Therefore, there would be several approaches to implement the reordering function in PDCP. However, when studying reordering, both non-ideal backhaul latency and service gap should be considered because the reordering would be the way to compensate the receiving latency of PDCP PDUs.
Proposal 2:

In alternative 3C, when studying reordering, both non-ideal backhaul latency and service gap should be considered because the reordering would be the way to compensate the receiving latency of PDCP PDUs 
4 Conclusion
Propsoal 1: 
In alternative 3C, reordering function should be introduced to compensate PDCP sequence shuffling due to the non-ideal backhaul delay.

Proposal 2:

In alternative 3C, when studying reordering, both non-ideal backhaul latency and service gap should be considered because the reordering would be the way to compensate the receiving latency of PDCP PDUs
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