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1. Introduction
This contribution summarize some figures for some cases to show the differences from companies in:
	31.3.1.28. Retransmission status in UP
Previous summary of offline disc.: R3-186123 (noted)
To be continued…

	R3-186450
	UP retransmission status reporting in the NR UP protocol (Ericsson)
	discussion



	R3-186451
	CR to TS 38.425 UP retransmission status reporting in the NR UP protocol (Ericsson)
	CR0069r, TS 38.425 v15.3.0, Rel-15, Cat. F



	R3-186513
	Discusson on retransmisson status report in DDDS (ZTE Corporation)
	discussion



	R3-186514
	Corrections on retransmission status feedback for TS38.425 (ZTE Corporation)
	CR0071r, TS 38.425 v15.3.0, Rel-15, Cat. F



	R3-186590
	Retransmission status in UP (NEC)
	discussion



	R3-186591
	Retransmission status in UP (NEC)
	CR0073r, TS 38.425 v15.3.0, Rel-15, Cat. F



	R3-186709
	Downlink Data Delivery Status Reporting (Nokia, Nokia Shanghai Bell)
	CR0075r, TS 38.425 v15.3.0, Rel-15, Cat. F



	R3-186711
	Discussion on Downlink Data Delivery Status Reporting (Nokia, Nokia Shanghai Bell)
	discussion



	R3-186722
	Clarification on “Highest NR PDCP PDU SN” (Samsung)
	discussion



	R3-186723
	CR for clarification on highest NR PDCP PDU SN (Samsung)
	CR0076r, TS 38.425 v15.3.0, Rel-15, Cat. F



	R3-186937
	Correction for correct DDDS for retransmitted packets (Intel Corporation)
	discussion



	R3-186938
	Correction for correct DDDS for retransmitted packets (Intel Corporation)
	draftCRr, TS 38.425 v15.3.0, Rel-15, Cat. 



	R3-186572
	Clarification on “Highest NR PDCP PDU SN” (Samsung)
	discussion

withdrawn

	R3-186573
	CR for clarification on highest NR PDCP PDU SN (Samsung)
	CR0072r, TS 38.425 v15.3.0, Rel-15, Cat. F

withdrawn


2. Basic scenario
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3. Cases

Case 1: Packet sending and arriving orders are #102, #104, #95, #96, #97 (associated to NR-U SN #15, #16, #17, #18, #19), and all 5 packets are delivered. 
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Then, DU reports in DDDS #what??

Nokia: PDCP-SN#97

NEC: PDCP-SN #97

Samsung: PDCP-SN#97

E///:  PDCP-SN#97

ZTE: PDCP-SN #104, NR-U SN#19

Intel: PDCP-SN#104, NR-U SN#19
Case 2-1: Packet sending and arriving orders are #102, #104, #95, #96, #97 (associated to NR-U SN #15, #16, #17, #18, #19), and all packets except #104 (associated to NR-U SN #16) are delivered. 
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Then, DU reports in DDDS #what??.

Nokia: PDCP-SN#102

NEC: PDCP-SN #102 

Samsung: PDCP-SN#102

E///:  PDCP-SN#97 (with lost of NR-U SN#16)

ZTE: PDCP-SN #102, NR-U SN#19
Intel: PDCP-SN#102, NR-U SN#15 or PDCP-SN#102, NR-U SN#19 (with lost of NR-U SN#16)

Case 2-2: Packet sending and arriving orders are #102, #104, #95, #96, #97 (associated to NR-U SN #15, #16, #17, #18, #19), and all packets except #102 (associated to NR-U SN #15) are delivered. 
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Then, DU reports in DDDS #what??.

Nokia: nothing to report
NEC: nothing to report
Samsung: nothing to report
E///:  PDCP-SN#97 (with lost of NR-U SN#15)

ZTE: PDCP-SN #??, NR-U SN#19
Intel: PDCP-SN#??, NR-U SN#19 or PDCP-SN#104, NR-U SN#19 (with lost of NR-U SN#16)

Case 2-3: in Intel Contribution R3-186937 Figure 6
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  Then, DU report in DDDS #what??

Nokia: PDCP-SN#103

NEC: PDCP-SN #103

Samsung: PDCP-SN#103

E///:  PDCP-SN#5 (with lost of NR-U SN#B?, F) 

ZTE: PDCP-SN#103, NR-U SN#E 
Intel: PDCP-SN#103, NR-U SN#E or PDCP-SN#103, NR-U SN#G (with lost of NR-U SN#F)
Case 3: Packet sending and arriving orders are #102, #104, #95, #96, #97 (associated to NR-U SN #15, #16, #17, #18, #19). After the DU successfully deliver #102, #104, #95, #96 to the UE, when DDDS is sent out, the #97 is not arriving at DU. 
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  Then, DU report in DDDS #what??

Nokia: PDCP-SN#96

NEC: PDCP-SN #96 

Samsung: PDCP-SN#96

E///:  PDCP-SN#96 

ZTE: PDCP-SN #104, NR-U SN#18 

Intel: PDCP-SN#104, NR-U SN#18
Case 4-1: Packet sending and arriving orders are #102, #104, #95, #96, #97 (associated to NR-U SN #15, #16, #17, #18, #19). The DU do reordering so the DU deliver over the air become the order of #95, #96, #97, #102, #104. All packets are delivered. 
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  Then, DU report in DDDS #what??

Nokia: PDCP-SN#97

NEC: PDCP-SN #97 

Samsung: PDCP-SN#97

E///:  PDCP-SN#97 

ZTE: PDCP-SN #104, NR-U SN#19 

Intel: PDCP-SN#104, NR-U SN#19
Case 4-2: Packet sending and arriving orders are #102, #104, #95, #96, #97 (associated to NR-U SN #15, #16, #17, #18, #19). The DU do reordering so the DU deliver over the air become the order of #95, #96, #97, #102, #104. All packets except #104 (associated to NR-U SN #16) are delivered. 
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  Then, DU report in DDDS #what??

Nokia: PDCP-SN#102

NEC: PDCP-SN #102 

Samsung: PDCP-SN#102

E///:  PDCP-SN#97 (with lost of NR-U SN#16)

ZTE: PDCP-SN#102, NR-U SN#19
Intel: PDCP-SN#102, NR-U SN#19 (with lost of NR-U SN#16)
Case 4-3: Packet sending and arriving orders are #102, #104, #95, #96, #97 (associated to NR-U SN #15, #16, #17, #18, #19). The #97 is arriving late. The DU do reordering so the DU deliver over the air become the order of #95, #96, #102, #104. After the DU successfully deliver #95, #96, #102, #104 to the UE, when DDDS is sent out, the #97 is not arriving at DU. 
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  Then, DU report in DDDS #what??

Nokia: PDCP-SN#96

NEC: PDCP-SN #96 

Samsung: PDCP-SN#96

E///:  PDCP-SN#96 

ZTE: PDCP-SN #104, NR-U SN#18 

Intel: PDCP-SN#104, NR-U SN#18
Case 5-1 in Samsung contribution R3-186722 (way1) deliver retransmission packets in the order of NR-U SN. 
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Then, DU report in DDDS #what??

Nokia: PDCP-SN#104

NEC: PDCP-SN #104

Samsung: PDCP-SN#104

E///:  PDCP-SN#97 (with lost of NR-U SN#17)

ZTE: PDCP-SN#104, NR-U SN#16
Intel: PDCP-SN#104, NR-U SN#16 or PDCP-SN#104, NR-U SN#19 (with lost of NR-U SN#17)
Case 5-2 in Samsung contribution R3-186722 (way2) reorder the retransmission packets and deliver them in the order of NR PDCP PDU SN. 
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  Then, DU report in DDDS #what??

Nokia: PDCP-SN#96

NEC: PDCP-SN #96 

Samsung: PDCP-SN#96

E///:  PDCP-SN#96 (with lost of NR-U SN#19?)

ZTE: PDCP-SN#104, NR-U SN#18
Intel: PDCP-SN#104, NR-U SN#18 (with lost of NR-U SN#19?) 

Case 5-3 in Samsung contribution R3-186722 (way3) deliver retransmission packets in the arriving order.  
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  Then, DU report in DDDS #what??

Nokia: PDCP-SN#102
NEC: PDCP-SN #95 

Samsung: PDCP-SN#95

E///:  PDCP-SN#97 (with lost of NR-U SN#18)

ZTE: PDCP-SN#104, NR-U SN#17 

Intel: PDCP-SN#104, NR-U SN#17 or PDCP-SN#104, NR-U SN#19 (with lost of NR-U SN#18) 

Case 6-1: (case 4 of ZTE contribution R3-186513) (Timing 1) Packet sending and arriving orders are #102, #104, #95, #96, #97 (associated to NR-U SN #15, #16, #17, #18, #19). The #95, #96, #97 is arriving late. The DU do reordering so the DU deliver over the air become the order of #102, #104. After the DU successfully delivered #102 to the UE.
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  Then, DU report in DDDS #what??

Nokia: PDCP-SN#102
NEC: PDCP-SN #102 

Samsung: PDCP-SN#102

E///:  PDCP-SN#102 

ZTE: PDCP-SN #102, NR-U SN#15 

Intel: PDCP-SN#102, NR-U SN#15

Case 6-2: (case 4 of ZTE contribution R3-186513) (Timing 2) Later: The #95, #96, #97 is arriving at DU. The DU deliver over the air the #95, #96, #97, #104. The DU successfully delivered to the UE except #104.
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  Then, DU report in DDDS #what??

Nokia: report nothing
NEC: report nothing 

Samsung: report nothing
E///:  report nothing?? 

ZTE: PDCP-SN #102, NR-U SN#19 

Intel: PDCP-SN#??, NR-U SN#19
Case 6-3: (case 4 of ZTE contribution R3-186513) (Timing 3) Later: The DU successfully #104 deliver to the UE except.
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  Then, DU report in DDDS #what??

Nokia: PDCP SN#97

NEC: PDCP SN#97 

Samsung: PDCP SN#97

E///:  PDCP SN#97 

ZTE: PDCP-SN #104, NR-U SN#19 

Intel: PDCP-SN#104, NR-U SN#??
5. Summary of all raised cases and companies’ resulted in DDDS
Table 1: Summary of all raised cases and companies’ result in DDDS:
	
	In DDDS
	Nokia
	NEC
	Samsung
	Ericsson
	ZTE
	Intel

	Case 1
	PDCP SN#
	97
	97
	97
	97
	104
	104

	
	NR-U SN#
	-
	-
	-
	-
	19
	19

	Case 2-1
	PDCP SN#
	102
	102
	102
	102
	102
	102
	102

	
	NR-U SN#
	-
	-
	-
	-

Lost 16
	19
	15
	19

Lost 16

	Case 2-2
	PDCP SN#
	-
	-
	-
	97
	??
	??
	104

	
	NR-U SN#
	-
	
	
	-

Lost 15
	19
	19
	19

Lost 16

	Case 2-3
	PDCP SN#
	103
	103
	103
	5
	103
	103
	103

	
	NR-U SN#
	-
	-
	-
	-
Lost B??, F
	E
	E
	G

Lost F

	Case 3
	PDCP SN#
	96
	96
	96
	96
	104
	104

	
	NR-U SN#
	-
	-
	-
	-
	18
	18

	Case 4-1
	PDCP SN#
	97
	97
	97
	97
	104
	104

	
	NR-U SN#
	-
	-
	-
	-
	19
	19

	Case 4-2
	PDCP SN#
	102
	102
	102
	97
	102
	102

	
	NR-U SN#
	-
	-
	-
	-

Lost 16
	19
	19

Lost 16

	Case 4-3
	PDCP SN#
	96
	96
	96
	96
	104
	104

	
	NR-U SN#
	-
	-
	-
	-
	18
	18

	Case 5-1
	PDCP SN#
	104
	104
	104
	97
	104
	104
	104

	
	NR-U SN#
	-
	-
	-
	-

Lost 17
	16
	16
	19

Lost 17

	Case 5-2
	PDCP SN#
	96
	96
	96
	96
	104
	104

	
	NR-U SN#
	-
	-
	-
	-

Lost 19??
	18
	18

Lost 19??

	Case 5-3
	PDCP SN#
	102
	95
	95
	97
	104
	104
	104

	
	NR-U SN#
	-
	-
	-
	-

Lost 18
	17
	17
	19
Lost 18

	Case 6-1
(Timing 1)
	PDCP SN#
	102
	102
	102
	102
	102
	102

	
	NR-U SN#
	-
	-
	-
	-
	15
	15

	Case 6-2
(Timing 2) later after timing 1
	PDCP SN#
	-
	-
	-
	-??
	102
	??

	
	NR-U SN#
	-
	-
	-
	-
	19
	19

	Case 6-3
(Timing 3) later after timing 2
	PDCP SN#
	97
	97
	97
	97
	104
	104

	
	NR-U SN#
	-
	-
	-
	-
	19
	??


Legend:  
  Value: either PDCP SN or NR-U SN.

- : report nothing

Lost XX: lost NR-U SN in PDU type 1 Frame
??:  need to check.

Comment: 
The NEC and Samsung and Ericsson idea are same as to associate the PDCP SN with the NR-U SN. The difference is that Ericsson in addition to use of “lost NR-U Sequence Number” in PDU type 1 frame.
(We understand the Nokia idea does not explicitly associate PDCP SN with the NR-U SN) The Nokia idea resulted in DDDS is almost same as that in NEC and Samsung idea, only different in the case 5-3. Provided that there is no specification to restrict any implementation to send (retransmit) PDCP PDUs with lower SN after the PDCP PDUs with higher SN, in case 5-3, with the reported DDDS, the CU think the #104, #95, #96, #97 are not reported yet, while in the DU in fact its intention is that the #102, #104 have been delivered successfully. This is because the arriving order in DU is not same as the sending order in CU.
ZTE and Intel idea to add in the DDDS the “Highest NR-U SN”, its benefit is in the case 6-2 that can report also those PDCP PDUs with lower SN that are already delivered without waiting for the PDCP PDUs with higher SN. 
For case 2-2 it needs to clarify what PDCP SN will be in DDDS.

Ericsson and Intel idea to use of the lost NR-U SN in PDU type 1 Frame, its benefit is that it can report also those PDCP PDUs with lower SN that are already delivered without the need to wait for the PDCP PDUs with higher SN.  However1, it may not be able to distinguish between lost in transport network or lost in air interface by itself.  But, in fact, if the RLC entity in DU is for sure that the packet is lost, i.e. it could not successfully delivered for the Acknowledge Mode packet after exceeding the max number of ARQ retransmission, then there will be a RLF, and relevant abnormal signaling procedure may be initiated.

In any case, use of “lost NR-U Sequence Number” in PDU type 1 frame is possible in implementation. 
5. Conclusion and Proposal
Please bear in mind that the main purpose of this discussion is to ensure inter-operability.
Our initial suggestion is to have a simple solution for Rel-15. Any enhancement can be considered in future release.
Proposal: it is proposed to take one solution....
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