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Introduction

During the past RAN3 meeting, three enhancements for PDCP duplication are discussed and summarized in [1] as below:

------------------------------------------------------------------------------------------------------------------------------------------------
Enhancement 1: 

The corresponding node sends the duplicated PDCP PDUs, when the indicated discard timer expires any remaining PDCP PDUs will be discarded and not transmitted over the air.

This includes either an explicit discard timer, or by configuration, or by a time stamp.

Enhancement 2:

Allow assigning “hold on” flag to each PDU transmitted from the hosting node to the assisting node / DU. An 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.

This includes to signal a “discard” time so that the corresponding node will discard the PDU packets, and a “Go” flag to transmit the PDU.

Enhancement 3: 

Allow reporting delivery of any PDU, not only those delivered in order for the duplicated PDCP PDUs.

------------------------------------------------------------------------------------------------------------------------------------------------
At the latest RAN3#106, it is agreed to capture as first step the Enhancement 3 in [2], but for solution1 and 2, there is no conclusion. In this contribution, we give further discussion on the enhancement1, and provide the corresponding TP based on BLCR [6] to TS38.425 in [3]. 
Discussion
The Enhancement1 may include different opinions either an explicit discard timer, or by configuration, or by a time stamp. In the contribution [5], we conclude that it is difficult for CU to calculate the value of discarded timer, due to F1-U delay and DU-UP processing delay are still unknown on the CU side. Therefore, we propose that PDCP hosting node can provide time stamp information in NR-U header to indicate when the corresponding packet arrives at PDCP, and then the assisting node take it into account for discarding duplicated packet according to time delay budget of the packet.

Observation 1: It is difficult for CU to calculate the value of discarded timer, due to F1-U delay and DU-UP processing delay are still unknown on the CU side.

In [4], “CT4 has discussed how to implement the GTP-U impacts to support the stage 2 requirements on Per QoS Flow per UE QoS Monitoring mechanism, and agreed that extending the current PDU Session Container extension header to include the information for packet delay measurement together with the QFI, e.g. timestamp of NG-RAN/UPF, delay value on Uu interface, is a preferred way forward”. If the time stamp information is added to the NG-U extension header, it makes sense to add time stamp to NR-U header to indicate when corresponding packet arrives at PDCP, NG-U delay can be assumed to be a fixed value, then the assisting node can calculate the left time delay budget of the packet and discard duplicated packet according to such delay budget. In this way, the discard timer set by PDCP hosting node is not needed anymore. 

Observation 2: If the time stamp information is added to the NG-U extension header for QoS Monitoring, it makes sense to add time stamp to NR-U header to indicate when corresponding packet arrives at PDCP. In this way, the discard timer set by PDCP hosting node is not needed anymore.
In order to provide time stamp information in NR-U extension header, For example, the correction for TS38.425 for the respective DL USER DATA frame could be as below:

	Bits
	Number of Octets

	7
	6
	5
	4
	3
	2
	1
	0
	

	PDU Type (=0)
	Spare
	DL Discard Blocks
	DL Flush
	Report polling
	1

	Spare
	Arrived

Time flag 
	Report Delivered
	User data existence flag
	Assistance Info. Report Polling Flag
	Retransmission flag
	1

	NR-U Sequence Number
	3

	DL discard NR PDCP PDU SN
	0 or 3

	DL discard Number of blocks
	0 or 1

	DL discard NR PDCP PDU SN start (first block)
	0 or 3

	Discarded Block size (first block)
	0 or 1

	…
	

	DL discard NR PDCP PDU SN start (last block)
	0 or 3

	Discarded Block size (last block)
	0 or 1

	DL report NR PDCP PDU SN
	0 or 3

	Arrived at UP Time stamp
	0 or 4

	Padding
	0-3



Figure 5.5.2.1-1: DL USER DATA (PDU Type 0) Format

Proposal 1: For the enhancement1, it is proposed that PDCP hosting node can provide when packet arrived at PDCP, then the assisting node take such time information into account for discarding duplicated packet according to left time delay budget of the packet.

Proposal 2: RAN3 is kindly asked to approve the corresponding TP for enhancement1 to TS38.425 provided in [3].
 Conclusion:
Observation 1: It is difficult for CU to calculate the value of discarded timer, due to F1-U delay and DU-UP processing delay are still unknown on the CU side.

Observation 2: If the time stamp information is added to the NG-U extension header for QoS Monitoring, it makes sense to add time stamp to NR-U header to indicate when corresponding packet arrives at PDCP. In this way, the discard timer set by PDCP hosting node is not needed anymore.
Proposal 1: For the enhancement1, it is proposed that PDCP hosting node can provide when packet arrived at PDCP, then the assisting node take such time information into account for discarding duplicated packet according to left time delay budget of the packet.

Proposal 2: RAN3 is kindly asked to approve the corresponding TP for enhancement1 to TS38.425 provided in [3].
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