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1	Introduction
For the RAN2 LS [1] on TSN requirements evaluation, the following has been agreed:
Agreements:
· For the LS reply to R1-1812110,
· For latency and reliability evaluation, the IMT-2020 evaluation methodology is followed to provide the analysis on latency and reliability, assuming resources are available to schedule the UE without queueing delay, based on use case I in R1-1812110.
· One-way (gNB-to-UE or UE-to-gNB) latency target is 0.5 ms.
· Reliability requirement: 1e-4 and 1e-6
· Companies may in addition evaluate the highest reliability that can be achieved. But it will be subject to further discussion whether to include such analysis in the LS reply.
· Note: 1e-4 requirement is not intended to change previous RAN1 agreements w.r.t. PDCP in URLLC evaluations
· Further discuss detailed simulation assumptions to determine the 5%-ile worst UL/DL SINR
· For the analysis of time synchronization accuracy,
· RAN1 analysis only considers Uu interface (i.e., between gNB and a single UE).
· RAN1 does not consider the effects of the granularity & accuracy of the absolute timing indication information by the gNB, and assumes perfect timing is sent by the gNB.
· 100 square meter service area is assumed (as required in TR 22.804 for <1us accuracy).
· Companies may in addition report values for larger service areas / ISDs. But it will be subject to further discussion whether to include such analysis in the LS reply.
In this contribution, we provide the proposal based on the offline discussion on the detailed simulation assumptions for the evaluation of latency and reliability.
2	Proposal
	[bookmark: _Toc415085486][bookmark: _Toc503902285]Case
	#UE
	Communications service availability
	Transmit period
	Allowed E2E latency
	Survival time
	Packet size
	Service area
	Traffic periodicity
	Use case

	I
	20
	99,9999% to 99,999999%
	0.5 ms
	≤ Transmit period
	Transmit period
	50 bytes
	15 m x 15 m x 3 m
	Periodic
	Motion control and control-to-control use cases


For the purpose of this evaluation, only PDCCH, PDSCH and PUSCH need to be evaluated. PUCCH does not need to be considered because no HARQ retransmission is assumed for 0.5 ms latency target.  The link level simulation assumptions are necessary to evaluate the link level performance, and the system level simulation assumptions are necessary to obtain the 5%-ile DL/UL SINR (Q-values).
Proposal 1: The system level simulation assumptions for factory automation use case 4GHz (as summarized in Table A.2.2-1 in R1-1814025) should be reused when applicable, with the following modifications:
	Parameter 
	Value 

	Network layout 
	A single cell placed in the middle of 15 m x 15 m area 

	UE dropping 
	Uniformly dropped over the 15 m x 15 m area 



[bookmark: _GoBack]Proposal 2: The link level simulation assumptions for factory automation use case 4GHz (as summarized in Table A.3-2 in R1-1814025) should be reused when applicable, with the following modifications:
	Parameter
	Value

	Channel model
	TDL-D 30ns

	UE speed
	3km/h

	Payload size for PDSCH/PUSCH
	50 bytes

	PDCCH aggregation level
	16
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Appendix: simulation assumptions from R1-1814025
Table A.2.2-1: System-level simulation assumptions at 4 GHz for factory automation
	Parameters
	Value

	Inter-BS distance
	20m

	Carrier frequency
	4 GHz

	UE Tx power
	23dBm

	BS antenna element gain + connector loss
	5 dBi

	BS receiver noise figure
	5dB

	BS antenna configurations
	4 Tx/4 Rx antenna ports and 8 Tx/8 Rx antenna ports 
(M, N, P, Mg, Ng; Mp, Np) = (1, 2, 2, 1, 1; 1, 2) for 4 Tx/4 Rx antenna ports;
(M, N, P, Mg, Ng; Mp, Np) = (2, 2, 2, 1, 1; 2, 2) for 8 Tx/8 Rx antenna ports;
 
dH = dV = 0.5 λ 
Note: Other values are not precluded for evaluation 

	BS antenna height
	10 m
Note: Other value (e.g. 3 m) is not precluded for evaluation

	UE antenna configuration
	2 Tx/4 Rx antenna ports 
Panel model 1: Mg = 1, Ng = 1, P = 2, dH = 0.5
(M, N, P, Mg, Ng; Mp, Np) = (1, 2, 2, 1, 1; 1, 2) for 4 Rx;
(M, N, P, Mg, Ng; Mp, Np) = (1, 1, 2, 1, 1; 1, 1) for 2 Tx;

Note: Other UE antenna configurations for evaluation are not precluded

	UE antenna height
	Follow the modelling of TR 38.901 (e.g. 1.5m)
Note: Companies report the modification of the layout

	UE antenna gain
	0dBi as starting point

	BS Tx power
	24 dBm per 20 MHz 

	BS receiver
	MMSE-IRC as the baseline receiver
Note: Advanced receiver is not precluded.

	UE receiver noise figure
	9 dB

	SCS 
	30 kHz
Note: Other values for evaluation are not precluded. 

	Simulation bandwidth 
	40 MHz

	Layout
	Single layer as defined in 38.802
Indoor floor:12 BSs per 120 m x 50 m


	Channel model 
	ITU InH for 4 GHz
Companies report the modification of the channel model 

	Number of UEs per cell
	Up to 40
Note: Example of the number of users for evaluation can be 5, 10, 20, 30 and 40. The number of users per cell in this table is the number of pure URLLC UEs.

	UE distribution
	100% of users are indoor: 3 km/h and/or 30 km/h UE-speed
Note: which one to use is up to companies and other value(s) are not precluded

	UE power control
	Companies report the PC mechanisms used for URLLC. 

	HARQ/repetition
	Companies report (including HARQ mechanisms).

	Channel estimation
	Realistic



Table A.3-2: Link-level simulation assumptions at 4 GHz for all cases with indoor hot-spot and factory automation 
	Parameter
	Value

	Carrier frequency for evaluation
	4 GHz

	Channel model
	TDL-D (delay spread: 30ns)  as in 38.901
TDL-C (delay spread: 100ns) as in 38.901

Note: Companies report the modification of the channel model if any

	UE speed
	3 km/h, 30 km/h

	BS antenna configuration
	4 Tx/4 Rx antenna ports and 8 Tx/8 Rx antenna ports
Higher BS antenna configurations for evaluation are not precluded  

	UE antenna configuration
	2 Tx/4 Rx antenna ports
Higher UE antenna configurations for evaluation are not precluded

	System bandwidth
	40 MHz

	Sub-carrier spacing
	30 kHz
Note: Other values for evaluation are not precluded.  

	Channel estimation
	Practical

	Receiver type
	MMSE

	Q value (i.e. SINR range) 
	Companies report the 5% Q value
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