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1	Introduction
In RAN1#94bis, evaluation methodology and simulation assumptions were extensively discussed for providing baseline performance of Rel-15 URLLC design. In RAN1#95, further agreements were reached to add a urban macro scenario at carrier frequency of 700 MHz, and to resolve several issues in simulation assumption. 
In this contribution, we further discuss the remaining issues of evaluation methodology and simulation assumptions.

[bookmark: _Ref178064866][bookmark: _GoBack]2	Transport Industry Use Cases
The following agreements were reached for the scenarios and requirements of URLLC.
Agreements:
· Take the following table as the table of representative use cases for selection for Rel-16 NR URLLC evaluation.
	Use case
(Clause #)
	Reliability (%)
	Latency (ms)
	[bookmark: _Hlk528931773]Data packet size  and traffic model
	Description 

	Power distribution
(22.804:5.6.4 &5.6.6)
	99.9999
	5(end to end latency)
Note: 2-3 ms air interface latency 
	DL & UL:
[bookmark: _Hlk528931696]100 bytes 
ftp model 3 with arrival interval 100 ms
	Power distribution grid fault and outage management 

	
	99.999 
	15(end to end latency)
Note: 6-7 ms air interface latency
	DL & UL:
250 bytes  
Periodic and deterministic with arrival interval 0.833 ms
Random offset between UEs 
	Differential protection

	Factory automation

	99.9999
	2(end to end latency)

Note: 1 ms air interface latency 
	DL & UL:
32 bytes
Periodic deterministic traffic model with data arrival interval 2 ms
	Motion control

	Transport Industry
(22.186: 5.5)
	99.999
	5 (end to end latency)

Note: 3ms air interface latency 
	For UL: 
2.5 Mpbs; Packet size 5220 bytes
For DL: 
1Mbps; Packet size 2083 bytes
Note: Data arrival rate 60 packets per second for periodic traffic model
	Remote driving 


	Transport Industry
(23.501, 22.261)
	99.999
	10(end to end latency)
Note: 7ms air interface latency
	UL&DL: 
1.1 Mbps, Packet size 1370 bytes 
Note: Data arrival rate 100 packets per second for periodic traffic model
	Intelligent transport system (ITS)

	Rel-15 enabled use case (e.g. AR/VR)  
	99.999 
	1ms (air interface delay) for 32 bytes
1 ms and 4 ms (air interface delay) for 200 bytes 
	DL & UL:
32 and 200 bytes 

FTP model 3 or periodic with different arrival rates
	

	
	99.9
	7ms (air interface delay)
	DL & UL:
4096, 10 K
FTP model 3 or periodic with different arrival rates
	


· Note: The above packet size already includes header overhead.
· Note: UL and DL simulation is independent

Agreements:
· [bookmark: _Hlk528936182]Evaluate aperiodic traffic model (FTP model 3) for DL for remote driving and ITS.  
· Companies report the packet size, data arrival rate and data rate
· Aim to conclude the packet size, data arrival rate and data rate in RAN1#95 meeting

The DL evaluation of aperiodic traffic model is not intended to reflect video transmission. Video transmission is evaluated via the periodic traffic model. The intention is to evaluate the usage where the command and control signal comes from network to the vehicle. Therefore, we suggest to reuse at least the traffic model adopted for evaluating aerial vehicles (see Table A.1-1, TR 36.777).
· FTP model 3 with arrival interval 100 ms 

Regarding the packet size, DL data packet size = 1250 bytes is used in evaluating command and control signal of aerial vehicles. For eV2X services, in [2], default Maximum Data Burst Volume (MDBV) values are provided: 1354 bytes (e.g., for Collision Avoidance, Platooning with high LoA) and ~1300 bytes (e.g., for Emergency Trajectory Alignment and Sensors information Sharing with high LoA). To simplify the simulation work, the packet size of 1370 bytes can be reused, which is agreed for evaluation of ITS.
[bookmark: _Toc534973768]For evaluating aperiodic traffic model (FTP model 3) for DL for remote driving and ITS, use: DL data packet size = 1370 bytes, FTP model 3 with arrival interval 100 ms.

Furthermore, in [2], two new standardized 5QI values are under consideration by SA2 for the eV2X services. RAN1 and RAN2 are invited to comment on their feasibility. As discussed in [7], several parameters need to be clarified before RAN1 can comment on the feasibility of the two proposed 5QI values. Most importantly, the latency requirements need to be clarified to arrive at the latency budget available for the physical layer transmission.
The proposed reliability and latency requirements in [2] are stringent. The 1st set of QoS requirements { PDB = 5ms, PER = 10-4 and MDBV = 1354 bytes } is not far from the agreed requirements for remote driving. However, the 2nd set of QoS requirements {PDB ~1.5 ms, PER=10-5 and MDBV ~1300 bytes} is much more demanding compared to the agreed requirements of both remote driving and ITS. It is not be possible to comment on the feasibility of at least the 2nd set of QoS requirements without performing evaluation.
Thus we propose that after receiving input on several requirements and simulation assumptions from other groups (e.g., SA2, RAN3), RAN1 finalize the evaluation methodology and simulation assumptions, for example, starting with Table 1 below. Then RAN1 can conduct evaluation work and respond to [2].

Table 1. Two new scenarios to evaluate for transport industry
	Transport Industry
(S2-1813386)
	99.99%
	5 (end to end latency)

Note: ? ms air interface latency 
	For UL and DL: 
Packet size 1370 bytes
FFS: traffic model
	eV2X messages (e.g., Collision Avoidance, Platooning with high LoA) 

	Transport Industry
(S2-1813386)
	99.999%
	1.5 (end to end latency)

Note: ? ms air interface latency
	For UL and DL: 
Packet size 1370 bytes
FFS: traffic model
	eV2X messages (e.g., Emergency Trajectory Alignment and Sensors information Sharing with high LoA)




[bookmark: _Toc534933052][bookmark: _Toc534973769]RAN1 finalize the simulation assumptions, and conduct evaluation work in order to respond to the SA2 LS [2].

6	Conclusion
In this contribution, remaining issues of evaluation methodology and simulation assumptions are discussed for obtaining baseline performance of URLLC. Based on the discussion in the previous sections we propose the following:
Proposal 1	For evaluating aperiodic traffic model (FTP model 3) for DL for remote driving and ITS, use: DL data packet size = 1370 bytes, FTP model 3 with arrival interval 100 ms.
Proposal 2	RAN1 finalize the simulation assumptions, and conduct evaluation work in order to respond to the SA2 LS [2].
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