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1. Introduction
At the RAN3 AH1801, a document [1] reviewed several issues related to the single NR user plane protocol and eventually a subset of these resulted in an endorsed CR [2].

Within this document there was an issue in section 2.4 for which there was no stage 3 proposal, as the intention was simply to collect feedback. The issue appeared to be acknowledged, but there was no immediate follow-up. 

This document recaps the issue again, and presents a proposal to solve it in TS 38.425. This is done in the form of a discussion document as it is assumed that centralized retransmission is linked to dual connectivity within an NR node (although TS 38.425 is under change control for EN-DC); if agreeable and needed a CR could be extracted from the text.
2. Issue recap: feedback in case of radio link outage 

The general concept of centralized retransmission in case of outage is that the PDCP entity is informed of both the outage condition, and of the PDCP PDUs that require to be retransmitted.
Looking at the current set of IEs, and considering specifically the RLC AM case, we can see that some of the IEs become redundant (e.g. desired buffer size) since “the node hosting the NR PDCP entity considers that traffic delivery over DRBs configured for the UE is unavailable at the corresponding node”. Then we assume that the frame should include the “highest successfully delivered NR PDCP SN”. This is defined as “This parameter indicates feedback about the in-sequence delivery status of NR PDCP PDUs at the corresponding node towards the UE”.

Noting that this is assumed in-sequence, the question is whether the PDCP node gets informed about any out-of-sequence successfully delivered NR PDCP SN. There are some options here
a) Such information is not provided, with possible transmission duplication, but this is accepted.

b) The information is inferred from the “lost” ranges (i.e. the “lost” range IE is reused to indicate out of sequence / not acknowledged PDUs), but this is not useful unless the highest transmitted NR PDCP SN is also provided.
c) The “lost” ranges are re-used for the outage case as representing the PDCP SNs of out-of-sequence successfully delivered PDCP PDUs; or another optional set of ranges is created for this purpose.
Note that for RLC UM, the “Highest transmitted” feedback should be sufficient.

Proposal 1: RAN3 is requested to discuss whether there is need for further enhancement of the feedback in case of outage for RLC AM bearers.
Considering possible solutions, option b) above seems poor, since it would force signalling of almost all PDUs between “highest transmitted” and “highest successfully delivered” if only a small number of out-of-order PDUs had been acknowledged. Also, to avoid ambiguity it requires both “highest transmitted” and “highest successfully delivered” to be sent in the message from the DU, and this behaviour might not be obvious.
Option c) is cleaner as the out-of-order PDU SNs would be unambiguously signalled. The two variants are simply to reuse the “lost range” with different meaning if the “Final Frame Indicator” is set; or to define a new field also for the same case. The first variant is simple but could be confusing, so the cleanest solution would be to add a new field.
This document provides a text proposal in the annex.
Proposal 2: Assuming that there is consensus to address this issue, RAN3 is requested to review the proposal contained in this document.
3. Conclusions

This contribution has recapped the issue regarding lack of feedback on out-of-order received PDUs in the centralized retransmission case, and made the following proposals:
Proposal 1: RAN3 is requested to discuss whether there is need for further enhancement of the feedback in case of outage for RLC AM bearers.
Proposal 2: Assuming that there is consensus to address this issue, RAN3 is requested to review the proposal contained in this document.
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Annex: Text Proposal 
5.4.2
Downlink Data Delivery Status

5.4.2.1
Successful operation

The purpose of the Downlink Data Delivery Status procedure is to provide feedback from the corresponding node to the node hosting the NR PDCP entity to allow the node hosting the NR PDCP entity to control the downlink user data flow via the corresponding node for the respective data bearer. The corresponding node may also transfer uplink user data for the concerned data bearer to the node hosting the NR PDCP entity together with a DL DATA DELIVERY STATUS frame within the same GTP-U PDU.

The Downlink Data Delivery Status procedure is also used to provide feedback from the corresponding node to the node hosting the NR PDCP entity to allow the node hosting the NR PDCP entity to control the successful delivery of DL control data to the corresponding node.

When the corresponding node decides to trigger the Feedback for Downlink Data Delivery procedure it shall report:

a)
in case of RLC AM, the highest NR PDCP PDU sequence number successfully delivered in sequence to the UE among those NR PDCP PDUs received from the node hosting the NR PDCP entity;

b)
the desired buffer size in bytes for the concerned data bearer;

c)
the minimum desired buffer size in bytes as specified in clause 5.2;

d)
the NR-U packets that were declared as being "lost" by the corresponding node and have not yet been reported to the node hosting the NR PDCP entity within the DL DATA DELIVERY STATUS frame;

e)
the highest NR PDCP PDU sequence number transmitted to the lower layers among those NR PDCP PDUs received from the node hosting the NR PDCP entity.
x)
in the case of RLC AM and if the frame includes an indication of detected radio link outage, the PDCP SNs corresponding to PDCP PDUs that have been successfully received out of order
NOTE:
If a deployment has decided not to use the Transfer of Downlink User Data procedure, d) above is not applicable.
In case the DL DATA DELIVERY STATUS frame is sent before any NR PDCP PDU is transferred to lower layers, the information on the highest NR PDCP PDU sequence number successfully delivered in sequence to the UE and the highest NR PDCP PDU sequence number transmitted to the lower layers may not be provided.

The DL DATA DELIVERY STATUS frame shall also include an indication whether the frame is the last DL status report received in the course of releasing a bearer from the corresponding node. When receiving such indication, if applicable, the node hosting the NR PDCP entity considers that no more UL data is to be expected from the corresponding node.

The DL DATA DELIVERY STATUS frame may also include an indication of detected radio link outage or radio link resume. When receiving an indication of radio link outage detection, the node hosting the NR PDCP entity considers that traffic delivery over DRBs configured for the UE is unavailable at the corresponding node. When receiving an indication of radio link resume detection, the node hosting the NR PDCP entity considers that traffic delivery over DRBs configured for the UE is available at the corresponding node.

The node hosting the NR PDCP entity, when receiving the DL DATA DELIVERY STATUS frame:

-
regards the desired buffer size under b) and c) above as the amount of data desired from the corresponding node being declared:
-
from the NR PDCP sequence number reported under a) above within the same frame, as well as from the most recently reported NR PDCP sequence number(s) of all other data bearers established for the UE;

-
as the momentary desired buffer sizes, independent of buffer sizes indicated in the past.
-
is allowed to remove the buffered NR PDCP PDUs according to the feedback of successfully delivered NR PDCP PDUs;

-
decides upon the actions necessary to take for NR PDCP PDUs reported other than successfully delivered.
>>>>>>>>    NEXT CHANGE   <<<<<<<<
5.5.2.2
DL DATA DELIVERY STATUS (PDU Type 1)

This frame format is defined to transfer feedback to allow the receiving node (i.e. the node that hosts the NR PDCP entity) to control the downlink user data flow via the sending node (i.e. the corresponding node).

	Bits
	Number of Octets

	7
	6
	5
	4
	3
	2
	1
	0
	

	PDU Type (=1)
	Highest Transmi-tted NR PDCP SN Ind 
	Highest Deliver-ed NR PDCP SN Ind
	Final Frame Ind.
	Lost Packet Report
	1

	Spare
	Out of Order PacketReport
	Cause Report
	1

	Desired buffer size for the data bearer
	4

	Minimum desired buffer size for the UE
	4

	Number of lost NR-U Sequence Number ranges reported
	1

	Start of lost NR-U Sequence Number range
	6* (Number of reported lost NR-U SN ranges)

	End of lost NR-U Sequence Number range
	

	Highest successfully delivered NR PDCP Sequence Number
	3

	Highest transmitted NR PDCP Sequence Number
	3

	Cause Value
	1

	Number of out of order NR PDCP Sequence Number ranges reported
	1

	Start of out of order NR PDCP Sequence Number range
	6* (Number of reported out of order NR PDCP SN ranges)

	End of out of order NR PDCP Sequence Number range
	

	Spare extension
	1-7



Figure 5.5.2.2-1: DL DATA DELIVERY STATUS (PDU Type 1) Format

5.5.3
Coding of information elements in frames

>>>>>>>>    NEXT CHANGE   <<<<<<<<

5.5.3.23
Cause Value

Description: This parameter indicates specific events reported by the corresponding node.

Value range: {0=UNKNOWN, 1=RADIO LINK OUTAGE, 2=RADIO LINK RESUME, 3-228=reserved for future value extensions, 229-256=reserved for test purposes}

Field length: 1 octet.

5.5.3.24
Spare extension

Description: The spare extension field shall not be sent. The receiver should be capable of receiving a spare extension. The spare extension should not be interpreted by the receiver, since in later versions of the present document additional new fields might be added in place of the spare extension. The spare extension can be an integer number of octets carrying new fields or additional information; the maximum length of the spare extension field (m) depends on the PDU type.

Value range: 0–2m*8-1.

Field Length: 0–m octets. For the PDU Types defined in the present document m=4.
5.5.3.X
Out of order Packet Report

Description: This parameter indicates the presence of a list of out of order successfully received NR PDCP PDUs.
Value range: {0=Out of order Packet List not present, 1=Out of order Packet List present}.

Field length: 1 bit.

5.5.3.Y
Number of out of order NR PDCP Sequence Number ranges reported

Description: This parameter indicates the number of out of order successfully received NR PDCP Sequence Number ranges reported.

Value range: {1..256}.

Field length: 1 octet.

5.5.3.Z
Start of out of order NR PDCP Sequence Number range

Description: This parameter indicates the start of an out of order successfully received NR PDCP sequence number range.
Value range: {0..224-1}.

Field length: 3 octets.

5.5.3.ZA
End of out of order NR PDCP Sequence Number range
Description: This parameter indicates the end of an out of order successfully received NR PDCP sequence number range.
Value range: {0..224-1}.

Field length: 3 octets.

5.5.4
Timers

Not applicable.
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