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1		Introduction
[bookmark: _Toc449541143]This contribution proposes TP for TR 38.823 based on enhancements proposed for DDDS as discussed in [1]. 
2		Reference
[1] R3-195676, “DDDS enhancements for retransmitted packets”, Intel Corporation
3		TP for TR 38.823
//////////////////////////////////////////////////////////////irrelevant operations skipped/////////////////////////////////////////////////////////////////////
[bookmark: _Toc14207350][bookmark: _Toc14207351]5.2	Possible Solutions
//////////////////////////////////////////////////////////////irrelevant operations skipped/////////////////////////////////////////////////////////////////////
5.2.2	Solution for Scenario 2
//////////////////////////////////////////////////////////////irrelevant operations skipped/////////////////////////////////////////////////////////////////////
[bookmark: _Toc14207352]5.2.2.2	Highest PDCP SN approach with up to which NR-U SN
[bookmark: _Toc449517793]5.5.2.2.1	Motivation
In Rel-15, DDDS for retransmitted packets relies on reporting PDCP SN corresponding to the highest in-sequence NR-U SN. This was decided mainly due to backward compatibility and inter-operability.
[bookmark: _GoBack]For retransmitted packets, “retransmission” is flagged by CU. This is for prioritization at DU (i.e. re-ordering based on PDCP SN). Although not mandated, DU’s re-ordering is critical to minimize service interruptions.
However, the current Rel-15 solution is suboptimal when DU performs re-ordering. For example, suppose that DU re-orders lower PDCP SN packets after successfully delivering SN #103 as in Figure 5.2.2.2.1-1 (assuming that SN #1, #2,… arrives at DU before transmitting SN #104): 


Figure 5.2.2.2.1-1. DU’s re-ordering makes the current Rel-15 solution sub-optimal
· Reporting a PDCP SN corresponding to the highest in-sequence NR-U SN (current Rel-15) will be fixed to #103, until a next NR-U SN (i.e. corresponds to #104) is successfully delivered. 
· In other words, there won’t be any new feedback until all the retransmitted packets with lower PDCP SN than #104 (and higher NR-U SN than “B”) are delivered successfully. 
· If they are in large volume (e.g. the Centralized Retransmission scheme), this could result in a suboptimal behavior for CU, because those large number of already delivered retransmitted packets cannot be freed up in a timely fashion.
In summary, the main issue with the current Rel-15 solution is as follows:
· DU’s reordering based on PDCP SN could result in earlier NR-U SN packets (with higher PDCP SN) to be kept de-prioritized. 
· Such de-prioritization could lead DDDS feedback sluggish and inefficient buffer management for CU.
5.5.2.2.2	Solution Description
To mitigate this problem, the following solution is proposed for DDDS in TS 38.425 [XX]:
	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

	Highest Retransmitted End NR-U SN Ind
	Highest Retransmitted NR PDCP SN Ind 
	Highest Delivered Retransmitted End NR-U SN Ind
	Highest Delivered Retransmitted NR PDCP SN 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

	Highest Successfully delivered retransmitted NR PDCP Sequence Number
	0 or 3

	End of NR-U Sequence Number for Highest Successfully delivered retransmitted NR PDCP Sequence Number
	0 or 3

	Highest Retransmitted NR PDCP Sequence Number
	0 or 3

	End of NR-U Sequence Number for Highest Retransmitted NR PDCP Sequence Number
	0 or 3

	Padding
	0-3



5.5.3.A	Highest Delivered Retransmitted NR PDCP SN Ind
Description: This parameter indicates the presence of highest successfully delivered retransmitted PDCP Sequence Number.
Value range: {0= Highest Successfully delivered retransmitted NR PDCP Sequence Number not present, 1= Highest Successfully delivered retransmitted NR PDCP Sequence Number}.
Field length: 1 bit.
5.5.3.B	Highest Delivered Retransmitted End NR-U SN Ind
Description: This parameter indicates the presence of End of NR-U Sequence Number for Highest successfully delivered retransmitted NR PDCP Sequence Number.
Value range: {0= End of NR-U Sequence Number for Highest Successfully delivered retransmitted NR PDCP Sequence Number not present, 1= End of NR-U Sequence Number for Highest Successfully delivered retransmitted NR PDCP Sequence Number }.
Field length: 1 bit.
5.5.3.C	Highest Retransmitted NR PDCP SN Ind
Description: This parameter indicates the presence of highest retransmitted PDCP Sequence Number.
Value range: {0= Highest Retransmitted NR PDCP Sequence Number not present, 1= Highest Retransmitted NR PDCP Sequence Number present }.
Field length: 1 bit.
5.5.3.D	Highest Retransmitted End NR-U SN Ind
Description: This parameter indicates the presence of End of NR-U Sequence Number for Highest retransmitted NR PDCP Sequence Number.
Value range: {0= End of NR-U Sequence Number for Highest Successfully delivered retransmitted NR PDCP Sequence Number not present, 1= End of NR-U Sequence Number for Highest Successfully delivered retransmitted NR PDCP Sequence Number }.
Field length: 1 bit.
5.5.3.E	Highest Successfully delivered retransmitted NR PDCP Sequence Number
Description: This parameter indicates highest successfully delivered NR PDCP SN in-sequence among retransmission NR PDCP PDUs.
Value range: {0..218-1}.
Field length: 3 octets.
5.5.3.F	End of NR-U Sequence Number for Highest successfully delivered retransmitted NR PDCP Sequence Number
Description: This parameter indicates a NR-U sequence number up to which the reported Highest successfully delivered retransmitted NR PDCP Sequence Numbe should be applied for retransmission NR PDCP PDUs.
Value range: {0..218-1}.
Field length: 3 octets.
5.5.3.G	Highest retransmitted NR PDCP Sequence Number
Description: This parameter indicates highest transmitted NR PDCP SN in-sequence among retransmission NR PDCP PDUs.
Value range: {0..218-1}.
Field length: 3 octets.
5.5.3.H	End of NR-U Sequence Number for Highest successfully delivered retransmitted NR PDCP Sequence Number
Description: This parameter indicates a NR-U sequence number up to which the reported Highest retransmitted NR PDCP Sequence Numbe should be applied for retransmission NR PDCP PDUs.
Value range: {0..218-1}.
Field length: 3 octets.
5.5.2.2.3	Solution Principles and Evaluations
The proposed solution has the following principles:
· Relying on “highest” PDCP SN feedback can embrace the advantage of freeing up CU’s buffer for what has been successfully delivered based on PDCP SN. 
· By giving “up to which NR-U SN” retransmitted packets have been already delivered to the UE and can be freed up by the reported “highest” SN, CU can confine a range of retransmitted packets for which the reported “highest” SN should be applied.
· The proposed solution is a generalized version of the current Rel-15 solution, where “up to which NR-U SN” is always fixed to that of the PDCP SN reported, thus cannot be worse than Rel-15.
For example in Figure 5.2.2.2.1-1’s scenario, CU is now able to know that “OK, among all the retransmitted packets whose PDCP SN lower than or equal to #103, only those up to NR-U SN “G” are successfully delivered”, and thus free up #1, #2, #3, #4, #5, and #103 from its buffer as exactly intended:


Figure 5.2.2.2.3-1. Proposed solution applied to the Figure 5.2.2.2.1-1’s scenario



Microsoft_Visio_2003-2010_Drawing.vsd
CU


DU


104


DU keeps reordering, prioritize lower SNs than #104


DDDS: PDCP SN #103 corresponding to NR-U SN “A”


To UE



image2.emf
CU DU

104

DU keeps reordering, prioritize lower SNs than #104

DDDS: "highest" PDCP SN #103

up to NR-U SN "G"

To UE

103 104 1 2 3

E D C B A

PDCP-SN

NR-U SN

1 2 3

4

F

5

G

····  

4 5

····  

103

After transmitting #103, DU tansmits re-ordered


Microsoft_Visio_2003-2010_Drawing1.vsd
CU


DU


104


DU keeps reordering, prioritize lower SNs than #104


DDDS: "highest" PDCP SN #103
up to NR-U SN "G"


To UE



image1.emf
CU DU

104

DU keeps reordering, prioritize lower SNs than #104

DDDS: PDCP SN #103 

corresponding to NR-U SN ͞A͟

To UE

103 104 1 2 3

E D C B A

PDCP-SN

NR-U SN

1 2 3

4

F

5

G

····  

4 5

····  

103

After transmitting #103, DU tansmits re-ordered

No further DDDS until all lower PDCP SN (than #104) 

with higher NR-U SN are delivered


