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Introduction
The ambiguity in current DL data status reporting mechanism was discussed at the RAN3#101bis meeting, but no agreement was reached. During the discussion, five observations/guiding principles were laid out:
1) The DU does not know when the retransmitted packets are going to arrive from the CU.
2) The solution for handling highest PDCP sequence number in case of retransmission shall not stall CU transmission unnecessarily.
3) The use of the original NR-U SN for packets retransmitted on the same leg shall be avoided.
4) In case of retransmission of packet(s), the gNB-CU shall set consecutive NR-U SN.
5) DU may reorder the transmission of the retransmission data packets.
The summary of offline discussion in R3-186123 describes a baseline solution for further discussion. This contribution analyzes the baseline solution and proposes a modification of the baseline solution. The accompanying CR to TS 38.425 is presented in R3-186451.
Discussion
The baseline solution described in R3-186123 consists of the following: 
· In case of retransmission packet(s), the NR PDCP entity shall assign consecutive NR-U sequence numbers to continuously transferred NR-U packets.
· 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
In other words, the corresponding node uses the NR-U as a criterion for selecting which PDCP SN to report inside the DDDS. According to the examples given in R3-186123, if there is a gap in the NR-U SNs of the received PDCP PDUs, the corresponding node reports the PDCP SN corresponding to the highest NR-U before the gap. 
One issue with the above solution can be illustrated by revisiting the Case 2 from R3-186123:
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.


Looking at the above example, and assuming the baseline solution, it follows that the reporting inside the DDDS is incomplete, because it is not possible to report the correct reception of #95, #96 and #97. In other words, the node hosting the PDCP entity will not realize that the PDUs with PDCP SNs #95, #96 and #97 have been successfully delivered to the UE. In this situation, it is up to the node hosting the PDCP entity to decide:
· whether it should send a poll for PDUs with PDCP SNs #95, #96, #97 and #104, or
· whether it should again retransmit the PDUs with PDCP SNs #95, #96, #97 and #104, or
· whether it should ignore the ‘loss’ of these PDUs.
From the example it follows that the baseline solution has two drawbacks:
1) The solution stalls the reporting of successfully delivered PDUs (with PDCP SNs #95, #96 and #97).
2) Consequently, the solution may incur unnecessary retransmissions of (already once retransmitted) PDUs (with PDCP SNs #95, #96 and #97).
[bookmark: _GoBack]Observation: The consequence of applying the solution outlined in R3-186123 is not only halting the reporting of successful delivery of PDUs but, but the solution may also incur unnecessary retransmissions of these PDUs (for the second time).
Having in mind that, according to the above approach, the DDDS contains the PDCP SN corresponding to the NR-U SN immediately preceding the NR-U of the first lost PDU, in a hypothetical scenario where the first PDU in the group of retransmitted PDUs would be lost, nothing would be reported.
It should be noted that the number of packets in the above examples is consciously chosen to be small, in order to facilitate the argumentation. In reality, the number of retransmitted PDUs may be large, for example due to RLF in the other leg or due to transport network loss, leading to a stall in reporting of a large number of retransmitted and successfully delivered PDUs and causing a large number of unnecessary retransmissions.
[bookmark: _Hlk528876161]In order to avoid the above issue, the baseline solution from R3-186123 should be altered so that the DDDS reports the PDCP SN corresponding to the latest NR-U SN in this group or retransmitted PDUs, disregarding any NR-U SN gaps that may occur prior to this latest NR-U SN. This can be accomplished by removing the ‘in sequence’ requirement from the text proposal. It should be noted that the loss of PDUs in a batch of retransmitted PDUs is reported in the DDDS by reporting the ranges of lost NR-U SNs.
Looking back at the Case 2 from R3-186123, if the PDCP hosting node retransmits a group of PDUs with the following PDCP SNs: #102 #104 #95 #96 #97 (NR-U SNs: #15 #16 #17 #18 #19), and PDU with PDCP SN #104 is lost, then the PDCP SN reported in the DDDS should be #97 and not #102. 
The discussion about UP retransmission status reporting refers to both the ‘Highest successfully delivered retransmitted NR PDCP Sequence Number’ and the ‘Highest retransmitted NR PDCP Sequence Number’. Having in mind the argumentation above, the corresponding text in clause 5.4.2.1 of TS 38.425 should read as follows:
	e)	if retransmission NR PDCP PDUs have been delivered, the retransmission NR PDCP PDU sequence number associated with the highest NR-U sequence number among the retransmission NR PDCP PDUs successfully delivered to the UE;
[bookmark: _Hlk528872907]f)	if retransmission NR PDCP PDUs have been transmitted to the lower layers, the retransmission NR PDCP PDU sequence number associated with the highest NR-U sequence number among the retransmission NR PDCP PDUs transmitted to the lower layers;
The corresponding CR is presented in R3-186451.
Proposal: Agree to the CR to TS 38.425, presented in R3-186451. 
Conclusion
[bookmark: _In-sequence_SDU_delivery]In this contribution, we discussed the issue of retransmission status reporting in the NR UP protocol. The following observations and proposals were raised: 
Observation: The consequence of applying the solution outlined in R3-186123 is not only halting the reporting of successful delivery of PDUs, but the solution may also incur unnecessary retransmissions of these PDUs (for the second time).
Proposal: Agree to the CR to TS 38.425, presented in R3-186451. 
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