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1. Introduction
The intention of this paper is to collect company views on TSC assistance information.
CB: # 98_Email098-IIoT_PDCPdup_enh
- For enh1, PDCP hosting node can provide when packet arrived at PDCP, then the assisting node take such time information into account for discarding duplicated packet according to left time delay budget of the packet? (ZTE)
- a transmit timer is indicated per each PDU transmitted from the hosting node to the assisting node. The assisting node postpones transmitting such PDU until the timer expires; An option to provide information about failure of the transmission may be further discussed? (Nok)
- Agree on enh1, “discard timer”; resolve FFSs for enh3? (E///)
- benefit of enh1 is not clear, more clarification is needed before we evaluate the solution; exclude enh2?
-  enh3: Use {Starting PDCP SN, Ending PDCP SN} format for full successfully delivered PDCP SN report; “Report polling” can be reused to request the full successfully delivered PDCP SN report; the corresponding node can send the full successfully delivered PDCP SN report to the PDCP hosting node autonomously? (HW, CMCC)
- no agreement -> no enhancement 
- at least enh3 seems agreeable (with a lowest common set of characteristics)?
(HW)
Summary of offline disc R3-201180
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2.1 The Enhancement 3
There are two flavours on the encoding of the reporting to address the following editor’s note. 
· Editor’s note: The encoding of the reporting is FFS.

· Option 1: one or multiple {Starting PDCP SN, Ending PDCP SN} ranges, as specified in [8] (the same as the one in BLCR).
	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



· Option 2: one or multiple {Starting PDCP SN, Range size} ranges, as specified in [6].
	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

	Successfully not-in-sequence delivered Number of blocks
	0 or 1

	Successfully not-in-sequence delivered NR PDCP PDU SN start (first block)
	0 or 3

	Successfully not-in-sequence delivered Block size (first block)
	0 or 1

	…
	

	Successfully not-in-sequence delivered NR PDCP PDU SN start (last block)
	0 or 3

	Successfully not-in-sequence delivered Block size (last block)
	0 or 1

	Padding
	0-3



Company views for the above issue:
	Company
	Option 1 or Option 2
	Comments

	Huawei
	Option 1
	Option 1 is preferred due to the following reasons 
a) The handling is similar to the lost NR-U SN over F1. 
b) No need to calculate the range size to derive the PDCP SNs. Otherwise, for option 2, the sending node and receiving node should determine the exact range, which seems complicated handling. 

	CMCC
	Option 1
	Same view as HW.

	CATT
	
	All the two options can work well

	ZTE
	Option1 or Option 2
	No strong opinion. All the two options can work well

	Ericsson
	Option 2
	It is more flexible, in case that the out of sequence jumps in blockes.

	Nokia
	Option 1
	Same arguments as those of Huawei.



[Summary]: It is observed that majority companies prefer option 1 (as defined in the BL CR). Hence the following proposal is made. 
Proposal 1: Agree R3-201051 in which the editor’s note on the reporting encoding is removed.   
2.2 The Enhancement 1
The proposals in related papers are provided in the following Table. 
One company asks for further clarification before to evaluation solution. 
Of all proposed solutions, it seems three different solutions are proposed. 
· Option 1: Adding the time stamp, and the assisting node can decide according to the left PDB
· Option 2: Adding discarding timer, and the assisting node postpones transmitting such PDU until the timer expires.
· Option 3: Adding discarding timer, only those not scheduled and delivered within the time packets can be dropped upon expiration. 

	R3-200261
	Further discussion on enhancement1 for more efficient PDCP duplication (ZTE)
	Proposal 1: For the enhancement1, it is proposed that PDCP hosting node can provide when packet arrived at PDCP, then the assisting node take such time information into account for discarding duplicated packet according to left time delay budget of the packet.

	R3-200782
	Even more simplified solution to make duplication actually more efficient (Nokia, Nokia Shanghai Bell)
	Proposal 1: RAN3 to consider a solution, in which a transmit timer is indicated per each PDU transmitted from the hosting node to the assisting node. The assisting node postpones transmitting such PDU until the timer expires.
Proposal 2: An option to provide information about failure of the transmission may be further discussed.


	R3-200979
	Further discussion on Enhancements for More Efficient DL PDCP Duplication (Ericsson)
	The PDCP entity provide a “discarding timer” to the RLC entity, indicating that if the PDCP packages are not scheduled and delivered within the time, then it is no point to transmit them. The RLC entity could just discard those packets.
Proposal 1:  RAN3 to agree on the Enhancement 1, the “discard timer” proposal

	R3-201050
	Resource efficient PDCP duplication (Huawei)
	The benefit of Enhancement 1 is not clear, more clarification is needed before we evaluate the solution



Company views for the above issue:
	Company
	Preference
	Comments

	Huawei
	FFS
	There are quite different views, and even divergent detailed solutions. We think that the benefit of Enhancement 1 is not clear, more clarification is needed before the detailed the solution, e.g. how to correctly set the discarding timer without unwanted consequence, backhaul latency etc. 

	CMCC
	FFS
	Our concern is that setting a discard timer for each PDU could be resource consuming.

	CATT
	Option1
	The assisting node can most exactly decide the expire timer base on the real delay 

	ZTE
	Option1
	We think for option 2 and option 3, it is difficult to calculate the value of the discarded timer, so that option 1 (to set a timestamp) is a direct solution.

	Ericsson
	Option 3
	

	Nokia
	Option 2
	This is the only option that actually improves duplication efficiency. 
Option 1 seems to require strict time sync between nodes (for URLLC at the level of µs?), while Option 3 does not improve anything.



[Summary]: It seems there is no majority views or censuses on this enhancement. Hence no conclusion can be made at this meeting. Also as mentioned in 2.3, the enhancement 2 can be combined into the enhancement 1. 
Proposal 2: Further study the enhancement 1 solution (with combined enhancement 2).   

2.3 The Enhancement 2
Only one paper discusses the enhancement 2, hence the discussion can be skipped with the following tentative proposal. 
	R3-201050
	Resource efficient PDCP duplication (Huawei)
	The Enhancement 2 is excluded.  



Company views for the above issue: can the enhancement 2 solution be excluded? 
	Company
	Yes/No
	Comments

	Huawei
	Yes
	

	CMCC
	Yes
	Enhancement 2 can be excluded at least in this release.

	CATT
	Yes
	

	ZTE
	YES
	

	Ericsson
	Yes
	

	Nokia
	?
	Well, we combined enhancements 1 and 2 into the compromise one discussed above. 



[Summary]: It seems majority companies prefer to exclude this solution. But one company clarifies that this is merged to enhancement 1. Hence no conclusion is made at this meeting. 
[bookmark: _Toc423020279][bookmark: _Toc423019950][bookmark: _Toc423020296]3. Conclusion
Based on the above email discussion, the following proposals are made. 
Proposal 1: Agree R3-201051 in which the editor’s note on the reporting encoding is removed.   
Proposal 2: Further study the enhancement 1 solution (with combined enhancement 2).   
[bookmark: _GoBack]
[bookmark: _Toc423020280]
4. Reference
[1] R3-200261 Further discussion on enhancement1 for more efficient PDCP duplication, ZTE
[2] R3-200262 TP for enhancement1 for more efficient PDCP duplication to TS38.425, ZTE)
[3] R3-200782 Even more simplified solution to make duplication actually more efficient,  Nokia, Nokia Shanghai Bell
[4] R3-200783 (TP for NR_IIoT BL CR for TS 38.425): Increasing duplication efficiency by avoiding unnecessary duplication, Nokia, Nokia Shanghai Bell
[5] R3-200979 Further discussion on Enhancements for More Efficient DL PDCP Duplication, Ericsson
[6] R3-200980 Resolving FFS for Enhancement 3, Ericsson
[7] R3-201050 Resource efficient PDCP duplication,  Huawei
[8] R3-201051 (TP for NR_IIOT BL CR for TS 38.425): Resource efficient PDCP duplication: enhancement 3, Huawei, CMCC

5. Annex
The three enhancements for PDCP duplication are copied below:
Enhancement 1: 
The corresponding node sends the duplicated PDCP PDUs, when the indicated discard timer expires any remaining PDCP PDUs will be discarded and not transmitted over the air.
This includes either an explicit discard timer, or by configuration, or by a time stamp.

Enhancement 2:
Allow assigning “hold on” flag to each PDU transmitted from the hosting node to the assisting node / DU. An 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.
This includes to signal a “discard” time so that the corresponding node will discard the PDU packets, and a “Go” flag to transmit the PDU.

Enhancement 3: 
Allow reporting delivery of any PDU, not only those delivered in order for the duplicated PDCP PDUs.
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