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1. Overall Description:

In SA2, for URLLC service, supporting low latency and low jitter during handover procedure is studied and added in Key Issue#2 in FS_URLLC TR 23.725.  
During existing handover procedure, for the QoS flow that requires lossless handover, the direct /indirect data forwarding tunnel is used to forward packets from the source RAN node to the target RAN node. This forwarding tunnel introduces additional latency and jitter within RAN and CN. Furthermore, if no forwarding tunnel is used, the DL path will be interrupted during HO execution until the establishment of GTP-U tunnel towards the target RAN node finished. However, for URLLC service, both low latency and lossless transmission are important, the Key Issue#2 in TR 23.725 is proposed to avoid the additional latency due to data forwarding while keeping the lossless requirement during handover procedure.
To resolve the KI#2, i.e. supporting low latency and low jitter during handover procedure, only one solution#5 is added in TR 23.725. The basic idea is to enhance existing N2 and Xn based handover that the target N3 tunnel will be established as soon as “Handover Required” is sent by source RAN node and be used to transmit data as long as the DRB is established during handover procedure, which is called "enhanced handover", so as to avoid the additional latency and jitter brought by data forwarding and/or data path switch on CN side. 
To realize the solution, there are some impacts related to RAN as following:

UE:

For duplicated transmission during HO,

-
if redundancy elimination is performed in application layer, UE shall support this redundancy elimination in upper layer which is out of 3GPP scope (NOTE-1); or

-
if redundancy elimination is performed in 3GPP layer, UE shall perform the DL data elimination using the DL PDCP SN. (NOTE-1).
NG-RAN:

For the source RAN node:

-
If the packets redundancy elimination is performed in 3GPP layer, the source RAN node needs to notify the target RAN node the UL/DL SN mapping relation between PDCP and GTP-U (NOTE-1);
-
The source RAN will send handover command to UE once it receives the indication for the start of redundant transmission.
For the target RAN node:

-
If the packets redundancy elimination is performed in 3GPP layer, the target RAN node needs to derive the UL GTP-U SN and DL PDCP SN based on the mapping relation received from source RAN node; (NOTE-1)
-     Before the target DRBs are not established, the target RAN node cache the downlink data from UPF. As long as the target DRBs are established, the UL and DL data transmission will be performed.
NOTE-1: the above impacts followed by “NOTE-1” follow the impacts of solutions for KI#1, i.e. they are are not specific to the solution for KI#2. Thus these impacts followed by “NOTE-1” will just follow the agreement of solution for KI#1.
It is kindly noticed that SA2 only focus on avoiding the data forwarding tunnel to remove the additional latency. If and how to realize a seamless handover (e.g. “make before break” handover) with no interruption in radio interface belongs to RAN’s work. But anyway, the above solution in SA2 can be fitted into both existing handover in radio interface and further enhanced handover in radio interface.  
2. Actions to RAN2, and RAN3:

To RAN2 and RAN3:

1) SA2 kindly requests RAN2, RAN3 to take the above information into account. 
2) Meanwhile, SA2 kindly asks RAN2 and RAN3 if there is any relevant study progress in RAN2 and RAN3, i.e. study related to seamless handover with no interruption in radio interface (e.g. “make before break” handover) to fulfil the stringent URLLC requirement in case of UE mobility (e.g. 0ms or nearly 0ms interruption in radio interface during handover). 
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