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1 [bookmark: _Ref178064866]Introduction
In feMOB, it was discussed how to support the 0ms interruption during handover. However, the discussion was focused on only AM DRB. 
In this contribution, we show our views on how to support the 0ms interruption handover for UM DRB.

2 [bookmark: _Toc462951621][bookmark: _Toc462951630][bookmark: _Toc465023135][bookmark: _Toc465023136][bookmark: _Toc465346829]Discussion
In LTE HRLLC WI, it is assumed that the UM DRB is typically used to achieve low latency requirement for URLLC traffic. With this reason, the PDCP duplication is introduced for UM DRB to achieve URLLC requirements.
However, the service interruption for URLLC traffic can happen at handover. In addition, the loss of the PDCP PDU can happen at handover. Considering that the requirements of the URLLC traffic are ultra-low latency and ultra-high reliability, the UM DRB should be supported for 0ms interruption handover.
Proposal 1. For UM DRB, the 0ms interruption handover is supported.

In order to support the 0ms interruption handover for UM DRB, we think at least two aspects should be considered. One aspect is how to minimize the loss of the PDCP PDU. Another aspect is how to handle the PDCP state variables.

How to minimize the loss of the PDCP PDU for UM DRB
In RAN2#106 meeting, it was agreed that the simultaneous UL PUSCH transmission does not need to be supported for the 0ms interruption solution, and UL PUSCH switches from source to target after reception of the first UL grant from the target network. In other words, the transmission of the packets is not allowed to the source network after receiving the first UL grant from the target network.
With the above understanding, there is a case where the UE pre-processes the PDCP PDUs to the source network but those PDCP PDUs are not transmitted to the source network. 
For instance, the PDCP entity pre-processes and submits the PDCP PDUs with PDCP SN 0, 1, and 2 to the RLC entity associated with source network before receiving the first UL grant from the target network. At this time, if the UE is connected to the target network, the PDCP entity switches the transmission path to the RLC entity associated with the target network. In this case, the PDCP PDUs with PDCP SN 0, 1, and 2 are not transmitted since the transmission of the PDCP PDU with PDCP SN 0, 1, and 2 is not allowed to the source network.




Actually, for AM DRB, the above case can be solved by retransmission of the PDCP PDU whose successful delivery was not confirmed. However, for UM DRB, the PDCP entity for UM DRB does not retransmit the PDCP PDU which was submitted to lower layers, i.e., PDCP PDU with PDCP SN 0, 1 and 2. Consequently, the loss of the PDCP PDU submitted to the RLC entity associated with source network can happen. 
In order to solve the loss of the PDCP PDUs for UM DRB, the following options can be considered.
· Option 1. Submit the PDCP PDU only when requested by lower layer.
· Option 2. Retransmit the PDCP PDU, which is not discarded by discardTimer. 

From reliable transmission point of view, Option 2 is better than Option 1. This is because, even if the PDCP entity submits the PDCP PDU only when requested by lower layer, the submitted PDCP PDU may not be successfully transmitted to the source network due to bad radio condition.
On the country, Option 2 leads to redundant transmission in that the PDCP entity retransmits a PDCP PDU to the target network even if the PDCP PDU is successfully transmitted to the source network. 
However, since the PDCP Status Report can be used to reduce the redundant transmission, we think the redundant transmission is not a crucial issue.
Considering the ultra-reliability requirement on URLLC traffic, we prefer Option 2.
Proposal 2. The PDCP entity for UM DRB retransmits PDCP SDU, which is not discarded by discardTimer, to the target network after receiving the first UL grant from the target network.

How to handle the PDCP state variables
In LTE Rel-15, the PDCP state variables, i.e., PDCP SN and HFN, is maintained only for AM DRB. However, since the UE can receive the PDCP PDUs from both the target network and the source network during the 0ms interruption handover, the UE should not reset PDCP state variable to support reordering function for both AM DRB and UM DRB during the 0ms interruption handover.
In addition, in order to support the reordering function in UE side, both the source network and target network should not reset the PDCP state variables for both AM DRB and UM DRB.
Proposal 3. The PDCP state variables for UM DRB are maintained in the UE, the source network and the target network during the 0ms interruption handover.  
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[bookmark: _Toc450908196][bookmark: _In-sequence_SDU_delivery]In this contribution, we show our views on how to support the 0ms interruption handover for UM DRB Based on the above discussion, we propose followings.
Proposal 1. For UM DRB, the 0ms interruption handover is supported.
Proposal 2. The PDCP entity for UM DRB retransmits PDCP SDU, which is not discarded by discardTimer, to the target network after receiving the first UL grant from the target network.
Proposal 3. The PDCP state variables for UM DRB are maintained in the UE, the source network and the target network during the 0ms interruption handover.  
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