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1   Introduction
Last RAN3#103bis discussed the effective DL PDCP duplication with the summary given in [1]. 
This contribution further discusses these listed solutions and compare them with the existing solutions.
2   Discussion
Before the discussion of the potential new solutions, it is beneficial to recall the existing solutions that we already have in Rel-15 specifications, then further compare in between. 
2.1   Existing discarding solutions
· NG-U messages
In TS 38.425, the PDCP PDU discard is supported via the following two NG-U messages formats. 
In DL USER DATA (PDU Type 0) is delivered by the node hosting NR PDCP to the corresponding node. The DL discard NR PDCP PDU SNs is included. It can be used as an assistant information to discard the PDCP duplication PDU, the discard may be triggered by discard timer or successful transmitted by one leg, and therefore the corresponding node also can discard it accordingly. 

The DL DATA DELIVERY STATUS (PDU Type 1) is delivered by the corresponding node to the node hosting NR PDCP. It includes the Highest successfully delivered NR PDCP Sequence Number IE. The node hosting NR PDCP can decide to discard the PDCP PDU, for which the NR PDCP SN is not higher than highest SN.

· PDB and dynamic CN PDB
In TS 23. 501, the packet delay budget defines the upper bound for the time that a packet may be delayed between the UE and the UPF. In addition, the dynamic CN component of the PDB, which represents the delay between the UPF terminating N6 and the 5G-AN, can be used by the NG-RAN node to derive the PDB applicable to the radio interface. In this CU/DU split or dual connectivity case, the node hosting NR PDCP can signal it to the corresponding node. When the PDB applicable to the radio interface is expired, the packets can be discarded by the corresponding node. 
2.2   Potential enhancements
Generally the proposed resource efficient solutions should in essence meet the URLLC requirements including low latency, and high reliability. That means, the increase of resource efficiency can not be detrimental to the URLLC performances. 
Perquisite: the proposed resource efficient solutions should not increase the resource efficiency at the cost of URLLC performances including the delay and reliability parameters. 
Three options are listed to address the problem in [1] to address the proposed problem as follows. 

	The problem:

In case of URLLC services, in order to avoid unnecessary transmission, a PDU shall be duplicated only if the transmission via the primary link fails. The hosting node shall therefore be enabled to postpone duplication until the status of the original transmission is known.


It is proposed that the hosting node may postpone the duplication till get feedback from another node. Basically if this is mandatory behaviour, it may some bad consequences., e.g., the high reliability can not be fully guaranteed under the delay budget. And there is a risk that this increase the latency considering e.g. the feedback latency between F1/Xn/X2 interface. 
Proposal 1: To always mandate to postpone the duplication until the status of the original transmission is known has the risk that the URLLC performances can not be met. 
Below gives the analysis towards the three solutions in [3]:
· Enhancement 1: discard timer per PDU transmitted from the hosting node to the assisting node.

This solution introduces a new discarding alternative. Compared with the above existing discard solutions, its benefits may include. 
· Compared to the PDB solution, this is a dynamic discard solution. In order to work properly, this timer should be set shorter than the PDB over radio interface determined from substracting the delay between the UPF and the 5G-AN from a given PDB;
As proposed in proposal 1, we should not mandate to postpone the duplication operation. Then it requires further clarification e.g., 
· How to correctly set the discard timer so as to avoid the false packet drop. 

· The further benefit compared with the discarding indication in PDU type 0. 
· Enhancement 2: Allow assigning “hold on” flag to each PDU transmitted from the hosting node to the assisting node / DU; then, explicit “go” command is needed to indicate the PDU shall be transmitted (if the command does not arrive before the validity timer expires, the PDU is discarded at the assisting node / DU).

As discussed in proposal 1, this “hold on” flag may slow down the packet transmission, and have bad consequence towards the latency/duplication performance. Also the “go” command is very similar to PDU type 0 in which the discard PDCP SNs don’t include the PDCP SN with “go” command..
· Enhancement 3: Allow reporting successfully delivery of any PDU, not only those delivered in order.

For this enhancement, it allows the hosting node to send PDU type 0 to CU so that the CU can discard more not useful duplicated packets. Hence this solution can be pursued, e.g., to reuse the existing DDDS format, or define a new DDDS format. 
Proposal 2: To define a new DDDS format or reuse the existing DDDS format to report any PDU that are successfully delivered. 

3   Conclusion
In this contribution, we discussed the effective PDCP duplication, and have the following Observations: 

Proposal 1: To always mandate to postpone the duplication until the status of the original transmission is known has the risk that the URLLC performances can not be met. 

Proposal 2: To define a new DDDS format or reuse the existing DDDS format to report any PDU that are successfully delivered. 
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