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1 Introduction
At RAN#80 meeting, a new SI “Study on NR Industrial Internet of Things (IoT) was approved, it is revised in RAN#81 in [1]. The objective of this study item is to investigate enhancements to URLLC (Ultra Reliable Low Latency Communications) with the already existing solutions for NR as the baseline, e.g. L2/L3 enhancements as below.
	a) Data duplication and multi-connectivity enhancements, including (RAN2/RAN3):

i) Resource efficient PDCP duplication e.g. coordination between the nodes for PDCP duplication activation and resource efficiency insurance, avoiding unnecessary duplicate transmissions etc.

ii) PDCP duplication with more than 2 copies leveraging (combination of) DC and CA, whereupon data transmission takes places from at most two nodes: assessment of the gains, and if beneficial, study the associated solutions. 
iii) Potential impacts of higher layer multi-connectivity as studied by SA2.


The contribution discusses the data Duplication with more than 2 copies from RAN3 point of view.
2 Discussion
In TR22.804, the performance requirements (KPI) to support TSN operation for 5G system is described. The communication service availability varies from 99,9999% to 99,999999% for some use cases. Here we assume that the communication service availability as the reliability from point view of 5GS. 

In chapter 6.1.1 of the study on self-evaluation towards IMT-2020 submission [2], it is observed that NR FDD fulfils 99.999% reliability for downlink communication in a wide range of evaluation configurations. Based DC or CA PDCP duplication with 2 legs, the reliability can reach at least 99.99999999%. For uplink transmission, the 2 repetition/retransmission can make the residual error is lower. The reliability for NR FDD can reach at least 99.99999999% for both evaluation configurations (CF = 4 GHz and CF = 700MHz). In addition, the data packet size is [40, 250] bytes identified in TR22.804. The size is larger than the size assumed in NR R15 as specified in TR 38.913. 

- A general URLLC reliability requirement for one transmission of a packet is 1-10-5 for 32 bytes with a user plane latency of 1ms.
Therefore, though more carrier frequency or other simulation parameters remain to be further evaluated, we can consider that the requirements on communication service availability can be fulfilled in most scenarios.

Observation 1. The requirements on communication service availability can be fulfilled in most scenarios.

In R16 Physical Layer Enhancements for NR URLLC SI, RAN1 is studying the reliability enhancement for the requirement in TR22.804. RAN1#94 meeting has agreed that the use cases listed below are selected as the starting point for further discussion.
	Use case
(Clause #)
	Reliability (%)
	Latency (ms)
	# of UEs
(per cell)
	Data packet size and traffic model
	Description 

	Transport Industry

(22.186: 5.5)
	[99.999]
	[5] (end to end latency)
	[30]


	DL: [TBD] byte; ftp model 3 with arrival interval [TBD] s

UL: [TBD] byte; Periodic with arrival interval [TBD] s 
	Remote driving



	Power distribution

(22.804:5.6.4 &5.6.6)
	99.9999
	5(end to end latency)
	8
	[80] byte 

ftp model 3 with arrival interval 100ms
	Power distribution grid fault and outage management 

	
	[99.999] 
	15(end to end latency)
	8
	250 byte 

Periodic and deterministic with arrival interval 0.833 ms
	Differential protection

	Factory automation

(22.804: 5.3.2)
	99.9999
	[2](end to end latency)
	 [4, 40]
	20 byte, 50 byte
Periodic and deterministic traffic model
	Motion control

	Rel-15 enabled use case (e.g. AR/VR)
	99.999 
	[1ms] (air interface delay)
	1, 5, 10, 20
	[32, 256] bytes 

FTP model 2/3 or periodic with different arrival rates
	Companies report the combination of the requirement 


Therefore, the assessment of gain for the PDCP duplication with more than 2 copies leveraging (combination of) DC and CA should be further evaluated under the RAN1 study progress.

Also, in RAN2, RAN2 should first evaluate the reliability the PDCP duplication with more than 2 copies based 2 legs as NR R15. Therefore this enhancement should be pending on RAN2 study. After that, RAN3 can study the possible impact on network interfaces and detailed solutions. 
Proposal 1. The assessment of gain for the PDCP duplication with more than 2 copies in RAN3 should be pending on the further evaluation in RAN1 and RAN2. 
3 Conclusion

In this contribution, we provide our analysis on the data Duplication enhancement and have the following proposals:

Observation 1. The requirements on communication service availability can be fulfilled in most scenarios.

Proposal 1. The assessment of gain for the PDCP duplication with more than 2 copies in RAN3 should be pending on the further evaluation in RAN1 and RAN2. 
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