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Introduction

At last RAN3#103 bis meeting,  Some papers discuss PDCP Duplication enhancement for URLLC, and  the way forwards are proposed  in [1] as below: 

-----------------------------------------------------------------------------------------------------------------------------------------------
It is proposed to focus the work in the WI on the 3 enhancements listed below (and possibly clarify raised concerns):


Enhancement 1: Allow assigning “discard timer” to each PDU transmitted from the hosting node to the assisting node / DU.
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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).
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Enhancement 3: Allow reporting delivery of any PDU, not only those delivered in order.


-----------------------------------------------------------------------------------------------------------------------------------------------
In this contribution, we give our opinions on these left issues.
Discussion
Enhancement 1 : Allow assigning “discard timer” to each PDU transmitted from the hosting node to the assisting node / DU.
If duplicated packet in assisting node are buffered for too long exceeding the delay budget, it is beneficial that the assistant node can discard the duplicated packet. So, we agree with setting discard timer at assisting node side. In [2], it is proposed that the PDCP entity could determine the “discarding timer” based on its knowledge of the receiving window, e.g. But it is still not clear how PDCP hosting node determine the value of the “discard timer”.
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Fig1 : CU/DU user plane delay
As above figure1, from our view, for example, The CU can only calculate the appropriate discard timer value when it knows the delay on NG-U, delay on F1-U, and DU-UP processing delay(e.g. decoding NR-U header). Although NG-U delay can be assumed to be a fixed value, F1-U delay(e.g.,wireless backhaul) and DU-UP processing delay are still unknown on the CU side. So, it is difficult for CU to calculate the value of discarded timer. 

Observation 1: Although NG-U delay can be assumed to be a fixed value, F1-U delay(e.g.,wireless backhaul) and DU-UP processing delay are still unknown on the CU side. So, it is difficult for CU to calculate the value of discarded timer.
Since DU can know the packet delay budge from DRB mapped QOS parameter, if CU can provide time stamp information to indicate when packet arrived at CU,  DU can calculate the discard timer by itself. 

Observation 2: if CU can provide time stamp information to indicate when packet arrives at CU,  DU can calculate the discard timer by itself.

For above observation1 and observation2, we propose:

Propose 1: For enhancement#1, it is proposed that PDCP hosting node can provide time stamp information in NR-U header to indicate when corresponding packet arrives at PDCP, and then the assisting node take it into consideration to calculate discard timer.
Enhancement 2 : Allow assigning “hold on” flag to each PDU transmitted from the hosting node to the assisting node.
This method is proposed in [2]. The main purpose of this method is that if there are multiple RLC is configured to send duplicated data, PDCP can send data to multiple RLC in advance, no matter whether the RLC entity was activated (selected) or deactived, when the selected RLC entity send duplicated data fail, PDCP can command other RLC entity immediately to retransmit the corresponding PDCP PDUs, this method reduced delay of data transmission over NR-U interface, and reduced the time delay of  data processing at RLC entity.

Proposal 2 : RAN3 can consider enhancement2,  since PDCP can send data to multiple RLC in advance, it can reduced delay of data transmission over NR-U interface, and reduced the time delay of  data processing at RLC entity.

Enhancement 3 :Allow reporting delivery of any PDU, not only those delivered in order.
This method is proposed in [4]. we agree with “If the corresponding node could also report the other PDCP PDUs that are not delivered in sequence, for example, the PDCP PDU between the highest successfully in sequence delivered and the highest transmitted, the PDCP entity, when collecting this knowledge from the different duplicated legs, could conclude what has been actually delivered to the UE”.

Proposal 3 : RAN3 can consider enhancement3.
 Conclusions
Observation 1: Although NG-U delay can be assumed to be a fixed value, F1-U delay(e.g.,wireless backhaul)  and DU-UP processing delay are still unknown on the CU side. So, it is difficult for CU to calculate the value of discarded timer.

Observation 2: if CU can provide time stamp information to indicate when packet arrives at CU,  DU can calculate the discard timer by itself.

For above observation1 and observation2, we  have proposal1:

Proposal 1: For enhancement#1, it is proposed that PDCP hosting node can provide time stamp information in NR-U header to indicate when corresponding packet arrives at PDCP, and then the assisting node take it into consideration to calculate discard timer.
Proposal 2 : RAN3 can consider enhancement2,  since PDCP can send data to multiple RLC in advance, it can reduced delay of data transmission over NR-U interface, and reduced the time delay of  data processing at RLC entity.

Proposal 3 : RAN3 can consider enhancement3.
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