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1. Introduction
RAN3#103bis discussed and put green text for the three possible enhancements, namely:
Proposed list of potential enhancements for further discussion (other solutions are not precluded):

· Enh1: Allow assigning “discard timer” to each PDU transmitted from the hosting node to the assisting node / DU.

· Enh2: Allow assigning “hold on” flag to each PDU transmitted from the hosting node to the assisting node / DU; then, explicit “go” command is needed to indicate the PDU shall be transmitted (if the command does not arrive before the validity timer expires, the PDU is discarded at the assisting node / DU).

· Enh3: Allow reporting delivery of any PDU, not only those delivered in order.

These enhancements are aiming to objective in the WID: Support of NR Industrial Internet of Things (IoT) (RP-191561).

	Specify enhancements for more efficient DL PDCP duplication without impacting the UE, provided that gains can be confirmed with a reasonable complexity. [RAN3].


This is to solve the problem ([1] R3-192104 way forward)

	In case of URLLC services, in order to avoid unnecessary transmission, a PDU shall be duplicated only if the transmission via the primary link fails. The hosting node shall therefore be enabled to postpone duplication until the status of the original transmission is known.


This contributions discusses these possible enhancements.
2. Possible Enhancements
Enh1: Allow assigning “discard timer” to each PDU transmitted from the hosting node to the assisting node / DU.
Enh2: Allow assigning “hold on” flag to each PDU transmitted from the hosting node to the assisting node / DU; then, explicit “go” command is needed to indicate the PDU shall be transmitted (if the command does not arrive before the validity timer expires, the PDU is discarded at the assisting node / DU).
The “discard timer” here can have two meanings:
Meaning a) The corresponding node tries to send the PDU but when the indicated discard timer expires still not yet successfully deliver then discard the PDU

or

Meaning b) The corresponding node holds on the PDU sending until it receives further indication i.e. “go” from the hosting node. If after the “discard timer” expiry still receives no “go”, then discard the PDU.

In order to solve the problem of “avoid unnecessary transmission”, the Meaning b) i,e, the combination of Enh1 and Enh2 will be more appropriate.
The impact on the specification will be to introduce the “discard timer” flag and “go” flag in the User Plane protocol. 
However the “hold on” flag is not needed because the “discard timer” already means “hold on”. If e.g. the “discard timer” value is 0 (zero), then it mean nothing special i.e. no holding.
Proposal 1: it is proposed to introduce only “discard timer” and “go” flag in the existing PDU Type 1 (DL USER DATA frame), no need to introduce “hold on” flag.
Enh3: Allow reporting delivery of any PDU, not only those delivered in order.
In the current DDDS the feedback can only report the highest successfully delivered in-sequence SN, which then may delay the report of those already delivered PDUs with lower SN. In fact, when the number of legs for PDCP PDU duplication is increasing, having the PDCP hosting node to know the delivery status of each PDCP PDU (i.e. not-in-sequence) in time will help the PDCP entity to have better management of buffer usage.

On the other hand, the study item Enhancement for Disaggregated gNB Architecture SI has also one objective to study flow control mechanism for the case e.g. when PDCP PDUs are delivered out of order. In fact in last RAN3#105 meeting the description of the scenarios/possible solutions have been agreed to capture in TR38.823 [R3-194746]. We then propose to study this enhancement in the study item in order to have a more comprehensive understanding of use cases, and a single optimized solution that can solve all similar issues that were raised.
Proposal 2: in order to have a comprehensive understanding of all relate issues, it is proposed to study this enhancement (allow reporting delivery of any PDU) in the on-going study item; Enhancement for Disaggregated gNB Architecture SI
2. Possible Enhancement to include DL Data Discard Status
Current discard indication in the DL USER DATA (PDU Type 0) is able to indicate the bunch of blocks to be discarded. The corresponding node then discard the indicated PDCP PDU blocks 

There is no feedback from the corresponding node to show the result of discarding.

It may have a situation that the packet with the discard indication is lost (that’s why RAN3 introduced NR-U SN), then the corresponding node will still try to send out the duplicated packets, which may waste the radio resources. 
We therefore propose to have a feedback from the corresponding node regarding the discarding result.
To realize the feedback, it can either reuse the current DDDS frame or create a new PDU Type frame. This discard result is the result of discarding rather than the result of delivery, it would be then more appropriate to introduce a new PDU Type. Its format can be simply to follow the DL User Data frame, to show the blocks of those PDCP PDU SN that have been discarded

Proposal 3: it is proposed the corresponding node to report the result of discarding, and to introduce new PDU Type frame (DL Data Discard Status) for this purpose.
In the annex of this contribution, the text and the format of the DL Discard Status frame are shown for reviewing. 
3. Proposal

Proposal 1: it is proposed to introduce only “discard timer” and “go” flag in the existing PDU Type 1 (DL USER DATA frame), no need to introduce “hold on” flag.
Proposal 2: in order to have a comprehensive understanding of all relate issues, it is proposed to study this enhancement (allow reporting delivery of any PDU) in the on-going study item; Enhancement for Disaggregated gNB Architecture SI
Proposal 3: it is proposed to for the corresponding node to report the result of discarding, and to introduce new PDU Type frame (DL Data Discard Status) for this purpose.
In the annex of this contribution, the text and the format of the DL Discard Status frame are shown for reviewing.
Ref:

[1] R3-192104 Way forward on the selective DL PDCP duplication for URLLC (Nokia)

Annex: the text for inclusion of DL Discard Status
5.4.x
DL Data Discard Status
5.4.x.1
Successful operation

The purpose of the DL Data Discard Status procedure is to provide the feedback of the discarding result from the corresponding node to the node hosting the NR PDCP entity.
The node hosting the NR PDCP entity, when receiving the DL DATA DISCARD STATUS frame, regards the NR-PDCP PDU with the indicated DL discard NR PDCP PDU SN have been successfully discarded.
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Figure 5.4.x.1-1: Successful Transfer of DL Discard Status
Skip unchanged part

5.5.2.x
DL DATA DISCARD STATUS (PDU Type x)

	Bits
	Number of Octets

	7
	6
	5
	4
	3
	2
	1
	0
	

	PDU Type (=X)
	spare
	Discarding Result
	1

	DL discard NR PDCP PDU SN
	0 or 3

	DL discard result Number of blocks
	0 or 1

	DL discard result NR PDCP PDU SN start (first block)
	0 or 3

	Discard Block size (first block)
	0 or 1

	…
	

	DL discard result NR PDCP PDU SN start (last block)
	0 or 3

	Discard Block size (last block)
	0 or 1

	Padding
	0-3



Figure 5.5.2.x-1: DL DISCARD STATUS (PDU Type X) Format
5.5.3.xx
Discarding Result 
Description: This parameter indicates the presence of DL report NR PDCP PDU SN.

Value range: {0= DL report NR PDCP PDU SN not present, 1= DL discard NR PDCP PDU SN present}.

Field length: 1 bit.
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