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1. Introduction
The re-transmission status in UP its issue and possible solution are outlined in R3-186123. 

Remind that the following five items.

1) DU does not know when the retransmitted packets are going to arrive from CU
2) Solution for handling highest PDCP sequence number in case of retransmission shall not stall CU transmission unnecessarily.

3) Retransmitted packets sent to the same leg to use the original NR-U SN shall be avoided.
4) In case of retransmission of packet(s), gNB-CU shall set consecutive NR-U SN.
5) DU may reorder the transmission of the retransmission data packets

This contribution further drawing to consider also the cases when DU do the re-ordering.

2. Discussion

2.1 Problem statement (from R3-186123)
The DDDS from corresponding node that feedback the status of the retransmission NR PDCP PDUs may not be able to tell exactly what is intended, which lead to a different understanding in the PDCP hosting node. 
This reason of this may be due to the wording for the DDDS in the specification “highest retransmission NR PDCP PDU sequence number successfully delivered in sequence to the UE among those UE retransmission NR PDCP PDUs received from the node hosting the NR PDCP entity”. For example the corresponding node receive DL USER DATAs that is flag by retransmission with PDCP PDU sequence number in the order of #103, #104, #95, #96, #97, if in DDDS indicate the Highest retransmitted NR PDCP Sequence Number as #104, it may mean #95, #96, #97 have or have not been retransmitted.
2.2 Possible solution from last meeting RAN3#101bis in offline
1) In case of retransmission of packet(s), gNB-CU shall set consecutive NR-U SN, clarify in the spec as proposed in R3-186047: “In case of retransmission packet(s), the NR PDCP entity shall assign consecutive NR-U sequence numbers to continuously transferred NR-U packets.”

2) The “highest” that reported in DDDS is associated to NR-U SN and PDCP SN together. 
The possible wording can be e.g.
“the retransmission NR PDCP PDU sequence number associated with the highest NR-U sequence number of the NR PDCP PDU successfully delivered to the UE in sequence of NR-U sequence number among those UE retransmission NR PDCP PDUs received from the node hosting the NR PDCP entity”
Note that in the current DDDS the PDCP PDU SN is still used for this solution.
Below give some examples.
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Case 1: Packet sending and arriving orders are #102, #104, #95, #96, #97 (associated to NR-U SN #15, #16, #17, #18, #19), and all 5 packets are delivered. Then, DU reports #97 (associated to latest NR-U SN: 19). After receiving this, the CU realizes all five packets are delivered, and then deletes them;
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Case 2: Packet sending and arriving orders are #102, #104, #95, #96, #97 (associated to NR-U SN #15, #16, #17, #18, #19), and all packets except #104 (associated to NR-U SN #16) are delivered. Then, DU reports #102(associated to latest NR-U SN: 15). The CU realized that up to packet associated to NR-U SN#15 is delivered.
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Case 3: Packet sending and arriving orders are #102, #104, #95, #96, #97 (associated to NR-U SN #15, #16, #17, #18, #19). After the DU successfully deliver #102, #104, #95, #96 to the UE, when DDDS is sent out, the #97 is not arriving at DU. In this case, the DU reports #96 (associated to NR-U #18). The CU realized that up to packet associated to NR-U SN#18 is delivered.
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Case 4-1: Packet sending and arriving orders are #102, #104, #95, #96, #97 (associated to NR-U SN #15, #16, #17, #18, #19). The DU do reordering so the DU deliver over the air become the order of #95, #96, #97, #102, #104. All packets are delivered. Then, DU reports #97(associated to latest NR-U SN: 19). The CU realized that up to packet associated to NR-U SN#19 is delivered.
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Case 4-2: Packet sending and arriving orders are #102, #104, #95, #96, #97 (associated to NR-U SN #15, #16, #17, #18, #19). The DU do reordering so the DU deliver over the air become the order of #95, #96, #97, #102, #104. All packets except #104 (associated to NR-U SN #16) are delivered. Then, DU reports #102(associated to latest NR-U SN: 15). The CU realized that up to packet associated to NR-U SN#15 is delivered.
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Case 4-3: Packet sending and arriving orders are #102, #104, #95, #96, #97 (associated to NR-U SN #15, #16, #17, #18, #19). The #97 is arriving late. The DU do reordering so the DU deliver over the air become the order of #95, #96, #102, #104. After the DU successfully deliver #95, #96, #102, #104 to the UE, when DDDS is sent out, the #97 is not arriving at DU. In this case, the DU reports #96 (associated to NR-U #18). The CU realized that up to packet associated to NR-U SN#18 is delivered.
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2.3 Further more potential issues?
No further issues nor consequences have been identified.
3. Conclusion and Proposal
Proposal: it is proposed to adopt the simple solution that DDDS of retransmission packets its reported PDCP SN is associated to the highest NR-U SN.

The companion CR is provided.
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