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1. Introduction
Last RAN3#101bis meeting discussed with related to the 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, and marked as “To be continued…” [R3-184728].
This contribution continue this discussion, and propose a way to correct the specification.
2. Discussion

This possible issue has been explained in R3-184728, in summary, 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 may 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. (please see also annex of this contribution that describe the potential issue)
There are some possible solutions:
· Sol-1: remove the “highest” from the place where it is related with retransmission.
· Sol-2: change the “highest” to “latest” in the place where it is related with retransmission.
· Sol-3: the PDCP hosting node give up retransmission any PDCP PDU that has lower SN than those previously retransmitted to the corresponding node but not yet receive feedback by DDDS. 
· Sol-4: extreme way, disable the retransmission function.
For the Sol-3, if the PDCP hosting node fall back that not-transmitted PDCP PDU to normal transmission, it will then need to have new sequence number. This may cause out-of-order delivery to application when receive in the UE, which may become critical problem for application that expect in order delivery.

If it will be absolutely not to disable this retransmission function, we propose to take either sol-1 to remove the wording “highest” with related to the retransmission, or Sol-2 change the “highest” to “latest” with related to the retransmission.
Proposal: it is proposed to take either sol-1 to remove the wording “highest” with related to the retransmission, or Sol-2 change the “highest” to “latest” with related to the retransmission
3. Conclusion and Proposal
This paper discuss a possible point that need correction, with related to the highest retransmitted NR PDCP PDU sequence number
Proposal: it is proposed to take either sol-1 to remove the wording “highest” with related to the retransmission, or Sol-2 change the “highest” to “latest” with related to the retransmission.
An associated CR corresponding to sol-2 is provided.
Annex: (description of potential issue: 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.

The wording “highest” in the e.g. “Highest successfully delivered retransmitted NR PDCP Sequence Number” may mislead the expected behaviour. In fact, the wording “Highest” was introduced in Rel-12 Dual Connectivity for considering the normal transmission case (at that time there was no re-transmission concept), to make sure the number of PDCP PDUs does not go beyond half of the window size on the fly (that is in the middle). This is in order to avoid desynchronization of the COUNT (HFN + PDCP SN) between network and the UE. Therefore the PDCP hosting node after receiving from the corresponding node the highest SN that has been delivered, it can then start transmitting after that SN until maximum the SN of half of the window size.

However, this “Highest” should not apply to the retransmitted PDCP PDU because the retransmission may not come with the order from low SN to high SN, as the example given above.
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