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1
Introduction
This paper discusses the need for a correction in regard to the highest retransmitted 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. Additionally, a TP for TS 38.425 is included in the Annex.
2
Discussion

This topic was discussed at RAN#101 R3-184728, which had identified that the relevant descriptions related to retransmission may lead to ambiguities as follows.

==

<excerpt from R3-184728>

In the current 38.425, the description related with the retransmission have: 

	Chapter 5.2

-
Information of successful in sequence delivery of NR PDCP PDUs to the UE from the corresponding node for retransmission user data associate with a specific data radio bearer;

Chapter 5.4.2.1

e)
if retransmission NR PDCP PDUs have been delivered, the highest NR PDCP PDU sequence number successfully delivered in sequence to the UE among those retransmission NR PDCP PDUs received from the node hosting the NR PDCP entity;

Chapter 5.5.3.32

5.5.3.32
Highest successfully delivered retransmitted NR PDCP Sequence Number

Description: This parameter indicates feedback about the in-sequence delivery status of NR PDCP PDUs of the retransmission data at the corresponding node towards the UE.


Take the user plane transmission between gNB-CU and gNB-DU as an example:
- gNB-CU send PDCP PDU SN#100,#101, #102, #103, #104

- presuming #103 did not reach e.g. lost in the middle, gNB-DU report the Lost Packet Report in the DDDS.

- also presuming #100, #101, #102 have been successfully delivered, gNB-DU report Highest successfully delivered NR PDCP SN #102.
- gNB-CU retransmits #103 and #104.

- later before any DDDS is received, the gNB-CU retransmits #95, #96, #97 that were not successfully delivered in other leg.

Case 1: If the gNB-DU successfully delivered #103, #104, #95, #96, #97, what will be reported in DDDS, #104 or #97?

We understand that the gNB-DU deliver in sequence to the UE received from the gNB-CU, i.e. in the order of #103, #104, #95, #96 and #97, therefore the gNB-DU shall report #97 in DDDS, and the gNB-CU shall understand the #103, #104 were also successfully delivered.

Case 2: If in the DDDS it is #104, that means the #95, #96, #97 were not successfully delivered.

Case 3: If none is successfully delivered, then the gNB-DU will not give any feedback.

==

During the online discussion of the afore mentioned contribution, it was suggested to remove the word “highest” from the existing specification. However, this change may not be concise enough to clarify the behaviour.
Nevertheless, a similar alternative is to instead modify the existing description to refer to the “latest” retransmitted PDCP SN successfully delivered. With this change in nuance, the ambiguity would be clarified. Retaking the examples from R3-184728:

· Case 1: If the gNB-DU successfully delivered #103, #104, #95, #96, #97, then, the “latest” PDCP SN to be reported will be #97, which also implies that #103 and #104 were also successfully delivered. This is an example of the “latest” PDCP SN not being the “highest” PDCP SN.

· Case 2: If the gNB-DU successfully delivered #103, #104, then, the “latest” PDCP SN to be reported will be #104, which also implies that #95, #96, #97 were not successfully delivered. This is an example of the “latest” PDCP SN also being the “highest” PDCP SN. This kind of scenario may occur for instance if a SpCell change, RLF or SgNB release occurred during the retransmission. Thus, after #104 has been successfully delivered and reported, there was a loss of #95, #96, and #97. In such case, if “highest” PDCP SN is reported in the DDDS message, the gNB-CU may erroneously assume that these lost messages were also successfully delivered.
· Case 3: If none is successfully delivered the gNB-DU will not provide any feedback.
During RAN3#101bis meeting, some companies indicated concern regarding reordering with the following being pointed as the main concern “We find the reordering at the DU an important use case. In an EN-DC scenario, when the UE moves out of NR coverage, or simply loses connectivity, it may happen that many packets will have to be sent over the LTE leg instead, together with retransmission of the PDUs that were originally sent on the LTE leg.”. For the described scenario, reordering of retransmission packets over normal packets is important. The proposed solution handles this case. Therefore, it is important to realize that only the case where reordering among retransmission packets is not realized. However, this particular case (i.e. reordering among retransmitted packets) is not expected as part of the use case described as being the basis for reordering support. Therefore, the hosting node should not retransmit anymore packets which are too old to reach the UE in time prior to PDCP reordering timer expiry.

Proposal 1: It is proposed to substitute the term “highest” for the term “latest” from corresponding sections regarding retransmission.

An additional clarification proposed at RAN3#101bis meeting was in regard to whether the CU shall newly generates NR-U SNs for every retransmitted packet. This aspect is not currently described in 38.425, and thus should be clarified to remove ambiguity in interpretation.

Proposal 2: Clarify that in case of retransmission of packet(s), gNB-CU shall set consecutive NR-U SNs.

3
Conclusions
Proposal 1: It is proposed to substitute the term “highest” for the term “latest” from corresponding sections regarding retransmission.

Proposal 2: Clarify that in case of retransmission of packet(s), gNB-CU shall set consecutive NR-U SNs.

Proposal 2: It is proposed to agree on the CR for TS 38.425 in [1].
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