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1
Introduction

In last meeting, some views on the data forwarding issue of solution 2 (i.e. make-before-break solution) was raised in [1][2][3]. In this contribution, we shall further discuss the data forwarding issue for solution 2 and provide our further considerations and proposals.
2
Discussions
For the possible behaviours of DL Data Forwarding/SN Status Transfer, there are three basic options so far listed as below:

Option 1: The source eNB starts data forwarding/SN Status Transfer to the target as soon as the source eNB receives the HANDOVER REQUEST ACKNOWLEDGE or transmits the UE handover command. (Before HO over Uu)
Option 2: The source eNB starts data forwarding/SN Status Transfer after the target eNB receives the RRC Connection Reconfiguration Complete. (After HO over Uu)
Option 3: The source eNB starts data forwarding/SN Status Transfer at a more appropriate timing point between that in Option 1 and Option 2. (During HO over Uu)
For Option 1, the source eNB could send the forwarding data and SN status to the target eNB early enough, so the target eNB can already have the DL forwarding data and SN status when it receives the RRC Connection Reconfiguration Complete message. However, since the source eNB may continue the data transmission with the UE, the transmitter/receiver SN status can’t be considered to be frozen at that early timing point. The SN status received by the target eNB becomes obsolete, and the DL forwarding data received by target eNB may include a lot of redundant data. Without latest PDCP status report from UE, the target eNB may retransmit lots of redundant data being already received by UE, thus decreasing the UE actual throughput.
For Option 2, since the source eNB doesn’t know when the UE has connected to the target eNB, explicit indication from target eNB or UE upon success is needed. Considering that UE may have lost source connection with source eNB, it’s more reasonable to indicate HO success through X2 interface. However, the target eNB then has to wait for the DL forwarding data and SN status from the source eNB after receiving the RRC Connection Reconfiguration Complete message, and the interruption time is at least 2 * X2 delay (may be around 10ms, if assuming X2 delay is about 5ms).

For Option 3: the DL forwarding data and SN status is supposed to arrive at the target eNB at the right timing point, when the target eNB is about ready to do the data transmission with UE. Hence it requests the source eNB to send the DL forwarding data and SN status at a predicted appropriate timing point between that in Option 1 and Option 2. To achieve such a predicted appropriate timing point, the following two basic methods could be considered:
Option 3a: based on Option 1, the source eNB starts DL data forwarding/SN Status Transfer to the target at the early enough timing point, and continue sending the DL SN Status periodically, e.g. every 2~5ms (considering the minimum/typical latency during handover is about 45.5/49.5ms), so that target eNB can update its latest DL SN status, meanwhile perform smart DL scheduling to avoid data duplication.
Option 3b: based on Option 2, the source eNB starts DL data forwarding/SN Status Transfer after the target eNB receives the dedicated RACH Preamble from UE. There is about 10ms interval between receiving the RACH Preamble and receiving the subsequent RRC Connection Reconfiguration Complete message, if the target eNB sends such “early indication” to the source eNB when receiving the dedicated RACH Preamble from UE, the DL forwarding data and SN status can arrive at the target eNB about 10ms in advance, which may compensate the waiting time a bit in Option 2, therefore reduce the service interruption time.
In order to reduce the service interruption time and the UE throughput loss as much as possible, we propose to adopt either Option 3a or Option 3b or other appropriate methods for references.
Proposal 1: RAN3 is kindly asked to adopt Option 3a or Option 3b or other appropriate methods for the DL data forwarding and SN status transfer.
3
Conclusions
In this contribution, we have further discussed the DL data forwarding/SN Status Transfer behaviours with solution 2, and summarized following options, and also provided our proposal:
Option 1: The source eNB starts DL data forwarding/SN Status Transfer to the target eNB as soon as the source eNB receives the HANDOVER REQUEST ACKNOWLEDGE or transmits the handover command.

Option 2: The source eNB starts DL data forwarding/SN Status Transfer after the target eNB receives the RRC Connection Reconfiguration Complete.
Option 3a: based on Option 1, the source eNB starts DL data forwarding/SN Status Transfer to the target at the early enough timing point, and continue sending the DL SN Status Transfer periodically.
Option 3b: based on Option 2, the source eNB starts DL data forwarding/SN Status Transfer after the target eNB receives the dedicated RACH Preamble from UE.
Proposal 1: RAN3 is kindly asked to adopt Option 3a or Option 3b or other appropriate methods for the DL data forwarding and SN status transfer.
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