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1. Introduction
Last RAN3#106 meeting discussed the enhancement 3 for the resource efficient DL PDCP duplication, and agreed the BL CR in [1] with the following editor’s note. 
· Editor’s note: The encoding of the reporting is FFS.
In this document, we intend to address the remaining issues. 
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]2. Discussion
2.1. Encoding format
As observed in Fig. 1, the current the encoding of the reporting is in the format of multiple {Starting PDCP SN, Ending PDCP SN} ranges for the successfully delivered PDCP PDUs. This format is same as the one for the lost NR-U packets.  For example, taking Fig.1 as an example, the corresponding node shall report {202, 207} to the PDCP hosting node. 



Fig.1 PDCP PDU transmission status in gNB-DU1 (referred to TR 38.823)
Alternatively, another solution is to introduce multiple {Starting PDCP SN, Range size} ranges. The range size is used to indicate those number of PDCP SNs which are successfully delivered in sequence. Assuming the range size only occupies one byte, one range can indicate up to 256 PDCP SNs. For more than 256 PDCP SNs are successfully delivered, another range is needed. Still for the Fig.1, the {202, 6} can be reported. 

Both solutions can work. Below gives a general comparison. 

	
	Solution 1: {Starting PDCP SN, Ending PDCP SN} ranges
	Solution 2: {Starting PDCP SN, Range size} ranges

	Overhead
	more
	Less due to the 1 byte range size

	Flexibility
	Better due to that: 
a) The handling is similar to the lost NR-U SN. 
b) Not need to calculate the range size to derive the PDCP SNs
	good



Generally the overhead is not a big issue for UP protocol interface. The solution 1 is slightly preferred. 

[bookmark: _Toc16757880][bookmark: _Toc423019661][bookmark: _Toc423019946][bookmark: _Toc423020275][bookmark: _Toc423020292][bookmark: _Toc423020300]Use {Starting PDCP SN, Ending PDCP SN} format for full successfully delivered PDCP SN report. 

2.2. Request of full successfully delivered PDCP SN report (including out of sequence) 
The PDCP hosting node determines when to activate/deactivate the PDCP duplication, and when to trigger the discard the successfully transmitted PDCP PDUs. It is beneficial to poll the corresponding node regarding the full successfully delivered PDCP SN status. With this request, the corresponding node can report the full successfully delivered PDCP SNs to the PDCP hosting node which shall make proper decisions. 
Since the “Report polling” is already included to pool the DDDS, this information can be reused. Meanwhile, the corresponding node can autonomously send the out of sequence PDCP SN report to the PDCP hosting node. This can be up to the implementation. 

[bookmark: _Toc423019662][bookmark: _Toc423019947][bookmark: _Toc423020276][bookmark: _Toc423020293][bookmark: _Toc423020301][bookmark: _Toc16757882]The “Report polling” can be reused to request the full successfully delivered PDCP SN report. And the corresponding node can send the full successfully delivered PDCP SN report to the PDCP hosting node autonomously.

3. Conclusion
Based on the discussion in this paper, we propose:
1. Use {Starting PDCP SN, Ending PDCP SN} format for full successfully delivered PDCP SN report. 
The “Report polling” can be reused to request the full successfully delivered PDCP SN report. And the corresponding node can send the full successfully delivered PDCP SN report to the PDCP hosting node autonomously.
4. Reference
[1] R3-197759 Resource efficient PDCP duplication: enhancement 3, Huawei, CMCC, Ericsson
Annex A – TP for TS 38.825

[bookmark: _Toc13919457]5.4.2	Downlink Data Delivery Status
[bookmark: _Toc13919458]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 radio bearer. The corresponding node may also transfer uplink user data for the concerned data radio 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 as specified in section 5.2:
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 i.e. excludes those retransmission NR PDCP PDUs;
b)	the desired buffer size in bytes for the concerned data radio bearer;
c)	optionally, the desired data rate in bytes associated with a specific data radio bearer configured for the UE;
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)	if retransmission NR PDCP PDUs have been delivered, the NR PDCP PDU sequence number associated with the highest NR-U sequence number among the retransmission NR PDCP PDUs successfully delivered to the UE in sequence of NR-U sequence number;
f)	if retransmission NR PDCP PDUs have been transmitted to the lower layers, the NR PDCP PDU sequence number associated with the highest NR-U sequence number among the retransmission NR PDCP PDUs transmitted to the lower layers in sequence of NR-U sequence number;
g)	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 i.e. excludes those retransmission NR PDCP PDUs;.
NOTE:	If a deployment has decided not to use the Transfer of Downlink User Data procedure, d), e) and f)  above are not applicable.
e)	in case of RLC AM, the NR PDCP PDU sequence number successfully delivered out of sequence to the UE among those NR PDCP PDUs received from the node hosting the NR PDCP entity i.e. excludes those retransmission NR PDCP PDUs.
As soon as the corresponding node detects the successful RACH access by the UE for the corresponding data radio bearer(s), the corresponding node shall send initial DL DATA DELIVERY STATUS frame to the node(s) hosting the NR PDCP entity(ies). The node hosting NR PDCP entity may start sending DL data before receiving the initial DL DATA DELIVERY STATUS frame. 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 a final frame indication when this frame is the last DL status report. When receiving such indication, the node hosting the NR PDCP entity considers that no more UL or DL data is expected to be transmitted between the corresponding node and the UE.
The DL DATA DELIVERY STATUS frame may also include an indication of detected radio link outage or radio link resume for the concerned data radio bearer. When receiving an indication of radio link outage detection, the node hosting the NR PDCP entity considers that traffic delivery over the data radio bearer configured for the UE is unavailable at the corresponding node both in UL and DL. When receiving an indication of radio link resume detection, the node hosting the NR PDCP entity considers that traffic delivery over the data radio bearer configured for the UE is available at the corresponding node both in UL and in DL. When receiving an indication of UL or DL radio link outage detection, the node hosting the NR PDCP entity considers that traffic delivery over the data radio bearer configured for the UE is unavailable at the corresponding node for UL or DL, depending on the indicated outage. When receiving an indication of UL or DL radio link resume detection, the node hosting the NR PDCP entity considers that traffic delivery over the data radio bearer configured for the UE is available at the corresponding node in UL or in DL, depending on the indicated resume.
The node hosting the NR PDCP entity, when receiving the DL DATA DELIVERY STATUS frame:
-	regards the desired buffer size under b) and the data rate under c) above as the amount of data to be sent from the hosting node:
-	If the value of the desired buffer size is 0, the hosting node shall stop sending any data per bearer.
-	If the value of the desired buffer size in b) above is greater than 0, the hosting node may send up to this amount of data per bearer starting from the last "Highest successfully delivered NR PDCP Sequence Number" for RLC AM, or the hosting node may send up to this amount of data per bearer starting from the last "Highest transmitted NR PDCP Sequence Number" for RLC UM.
-	The value of the desired data rate in c) above is the amount of data desired to be received in a specific amount of time. The amount of time is 1 sec.
-	The information of the buffer size in b) above and of the data rate in c) above is valid until the next DL DATA DELIVERY STATUS frame is received.
-	is allowed to remove the buffered NR PDCP PDUs of a RLC AM bearer, according to the feedback of successfully delivered NR PDCP PDUs;
-	decides upon the actions necessary to take for NR PDCP PDUs reported other than transmitted and/or successfully delivered.
In case of RLC AM, after the highest NR PDCP PDU sequence number successfully delivered in sequence is reported to the node hosting the NR PDCP entity, the corresponding node removes the respective NR PDCP PDUs. For RLC UM, the corresponding node may remove the respective NR PDCP PDUs after transmitting to lower layers.



Figure 5.4.2.1-1: Successful Downlink Data Delivery Status
<Unchanged Text Omitted>


----------------------------------------------------------Next Change--------------------------------------------------------
[bookmark: _Toc13919466]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).
The following shows the respective DL DATA DELIVERY STATUS frame. The Figure shows an example of how a frame is structured when all optional IEs (i.e. those whose presence is indicated by an associated flag) are present.
Absence of such an IE changes the position of all subsequent IEs on octet level.
	Bits
	Number of Octets

	7
	6
	5
	4
	3
	2
	1
	0
	

	PDU Type (=1)
	Highest Transmitted NR PDCP SN Ind 
	Highest Delivered NR PDCP SN Ind
	Final Frame Ind.
	Lost Packet Report
	1

	Spare
	Delivered NR PDCP SN  Range Ind
	Data rate Ind.
	Retransmitted NR PDCP SN Ind
	Delivered Retransmitted NR PDCP SN Ind
	Cause Report
	1

	Desired buffer size for the data radio bearer
	4

	Desired Data Rate
	0 or 4

	Number of lost NR-U Sequence Number ranges reported
	0 or 1

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

	End of lost NR-U Sequence Number range
	

	Highest successfully delivered NR PDCP Sequence Number
	0 or 3

	Highest transmitted NR PDCP Sequence Number
	0 or 3

	Cause Value
	0 or 1

	Successfully delivered retransmitted NR PDCP Sequence Number
	0 or 3

	Retransmitted NR PDCP Sequence Number
	0 or 3

	Number of successfully delivered out of sequence PDCP Sequence Number range
	0 or 1

	Start of successfully delivered out of sequence PDCP Sequence Number range
	0 or (6* Number of successfully delivered out of sequence PDCP Sequence Number range)

	End of successfully delivered out of sequence PDCP Sequence Number range
	

	Padding
	0-3



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


<Unchanged Text Omitted>

----------------------------------------------------------Next Change--------------------------------------------------------

[bookmark: _Toc13919510]5.5.3.45	Assistance Information Indication
Description: This field indicates the presence of the Number of Assistance Information Fields. 
Value range: {0= Number of Assistance Information Fields not present, 1= Number of Assistance Information Fields present}.

5.5.3.xx	Delivered NR PDCP SN Range Ind
Description: This field indicates the presence of the Number of successfully delivered out of sequence PDCP Sequence Number range, Start of successfully delivered out of sequence PDCP Sequence Number range and End of successfully delivered out of sequence PDCP Sequence Number range. 
Value range: {0= Number of successfully delivered out of sequence PDCP Sequence Number range, Start of successfully delivered out of sequence PDCP Sequence Number range and End of successfully delivered out of sequence PDCP Sequence Number range not present, 1= Number of successfully delivered out of sequence PDCP Sequence Number range, Start of successfully delivered out of sequence PDCP Sequence Number range and End of successfully delivered out of sequence PDCP Sequence Number range present}.

[bookmark: _Toc13919483]5.5.3.yy	Number of successfully delivered out of sequence PDCP Sequence Number range
Description: This parameter indicates the number of PDCP Sequence Number ranges reported to be successfully delivered out of sequence.
Value range: {1..255}.
Field length: 1 octet.

[bookmark: _Toc13919484]5.5.3.zz	Start of successfully delivered out of sequence PDCP Sequence Number range
Description: This parameter indicates the start of a PDCN sequence number range reported to be successfully delivered out of sequence.
Value range: {0..218-1}.
Field length: 3 octets.
[bookmark: _Toc13919485]5.5.3.mm	End of successfully delivered out of sequence PDCP Sequence Number range
Description: This parameter indicates the end of a PDCN sequence number range reported to be successfully delieved out of sequence.
Value range: {0..218-1}.
Field length: 3 octets.
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