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1. Introduction
In this contribution we discuss how PDCP layer performs in sequence delivery in the downlink during HO and when to stop reordering after HO.
2. Discussion

2.1. Trigger for PDCP reordering at HO 
Normally RLC layer performs reordering and guarantees the data in sequence delivery to PDCP layer.  In such case PDCP layer does not need reordering. However RLC layer will be reset during HO and then PDCP SDUs from source eNB, which have not been ACKed by UE in the downlink, should be forwarded to target eNB. As a result, the forwarded PDCP SDUs can not be guaranteed in sequence after HO only based on RLC reordering. Although PDCP reordering during HO is agreed in [1], when to trigger is not decided. 
According to current agreement in RAN2 [2]: “The target eNB re-transmits and prioritize all downlink PDCP SDUs forwarded by the source eNB.”  That means the forwarded downlink PDCP SDUs have higher priority than those from S-GW. Also current assumption in RAN3 is that target eNB will receive the forwarded downlink PDCP SDUs in sequence from source eNB. Then PDCP reordering is not needed at UE during HO if there are no remaining, ie, out of sequence, PDCP SDUs at PDCP layer when RLC is reset. And duplicated retransmission can easily be avoided by status report after HO. 
Proposal 1: It is proposed to detect the out of sequence RLC SDUs in the UE as soon as RLC is reset at inter-eNB HO.  Upon detecting that there are remaining RLC SDUs, the remaining RLC SDUs are delivered to PDCP layer and PDCP reordering is triggered. 
2.2. When to stop PDCP reordering after HO
PDCP reordering is redundant after HO since RLC layer can guarantee the in-sequence delivery. So it is needed to stop PDCP reordering after HO. Note that the remaining PDCP SDUs in UE is out of sequence, so it is necessary to know whether it has completely received all of the forwarded PDCP SDUs for UE since the non-forwarded packets can be ensured to be in sequence through RLC. Because sometimes UE is not so smart to know when to flush PDCP buffer because of the existence of gap in PDCP layer due to the loss happened either between X2 or at radio interface.  And upon detecting the completely reception of forwarded packets, UE can deliver all successfully received packets in the PDCP reordering buffer to higher layer and stop the reordering function. 
An exemplary procedure is given in the following figure:
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Thanks to the RLC reordering, the data loss can be concluded through it since the RLC SDUs delivered from RLC has been in sequence. So it is easy to decide to stop the PDCP reordering once the highest SN of PDCP SDU, ie, 5 within the out of sequence SDUs during HO can be delivered to higher layer or higher SN than the highest SN, ie 6,7…,of PDCP SDU in the PDCP reordering window has been received. Then all the PDCP SDUs shall be delivered to higher layer. 
Proposal 2: It is proposed that PDCP reordering is stopped once the highest SN of PDCP SDU within the out of sequence SDUs during HO can be delivered to higher layer or higher SN than the highest SN of PDCP SDU in the PDCP reordering window has been received.
3. Conclusion
It is proposed that RAN2 discusses the above proposals and, if agreed, captures those in the TS 36.323.
Proposal 1: It is proposed to detect the out of sequence RLC SDUs in the UE as soon as RLC is reset at inter-eNB HO.  Upon detecting that there are remaining RLC SDUs, the remaining RLC SDUs are delivered to PDCP layer and PDCP reordering is triggered. 

Proposal 2: It is proposed that PDCP reordering is stopped once the highest SN of PDCP SDU within the out of sequence SDUs during HO can be delivered to higher layer or higher SN than the highest SN of PDCP SDU in the PDCP reordering window has been received.
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