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[bookmark: _Toc516617890][bookmark: _Toc516619073]6	Self evaluation of URLLC technical performance
[bookmark: _Toc516617891][bookmark: _Toc516619074]6.1	Reliability
As defined in Report ITU-R M.2412, reliability is the success probability of transmitting a layer 2/3 packet within a required maximum time, which is the time it takes to deliver a small data packet from the radio protocol layer 2/3 SDU ingress point to the radio protocol layer 2/3 SDU egress point of the radio interface at a certain channel quality.
6.1.1	NR
NR Reliability is evaluated under Urban Macro – URLLC test environment. Both downlink and uplink are evaluated. A variety of configurations are considered. Detailed assumptions and results are provided in Annex B.z.4.
6.1.1.1	DL reliability
For downlink reliability, both evaluation configuration A (carrier frequency = 4 GHz) and evaluation configuration B (carrier frequency = 700 MHz) are evaluated. 
The evaluation results of NR FDD for downlink reliability are provided in Table 6.1.1.1-1. All the evaluation results are derived with less than 100 MHz and 40 MHz bandwidth for evaluation configuration A (CF = 4 GHz) and B (CF = 700 MHz), respectively. It is observed that NR FDD fulfils the reliability requirement for downlink in a wide range of configurations.
Table 6.1.1.1-1 Evaluation results of downlink reliability for NR FDD
(a) Evaluation configuration A (CF = 4 GHz)
	Scheme and antenna configuration
	Sub-carrier spacing [kHz]
	ITU
Requirement 
	Channel condition
	Channel model A
	Channel model B

	
	
	
	
	Number of samples
	Reliability
	Number of samples
	Reliability

	2x2 SU-MIMO 14os1 slot,
slot aggregation, 
(1 PDCCH + 2 PDSCH)
	60 
	99.999%
	NLOS
	1
	99.999899%
	1
	99.99991%

	2x2 SU-MIMO, 
4os non-slot, HARQ re-tx  (2 PDCCH + 2 PDSCH)
	30 
	99.999%
	NLOS
	1
	99.999898%
	1
	99.99995%

	2x2 SU-MIMO, 4os non-slot, One shot (1 PDCCH + 1 PDSCH)
	30
	99.999%
	NLOS
	1
	99.99971%
	1
	99.99969%

	2x4 SU-MIMO 7os non-slot, One shot,  
(1 PDCCH + 1 PDSCH)
	30 
	99.999%
	NLOS
	1
	> 99.9999%
	1
	> 99.9999%

	32x8 SU-MIMO 
14os slot, One shot
(1 PDCCH + 1 PDSCH)
	30 
	99.999%
	NLOS
	1
	99.9999%
	/
	/

	NOTE1: os = OFDM symbol



(b) Evaluation configuration B (CF = 700 MHz)
	Scheme and antenna configuration
	Sub-carrier spacing [kHz]
	ITU
Requirement 
	Channel condition
	Channel model A
	Channel model B

	
	
	
	
	Number of samples
	Reliability
	Number of samples
	Reliability

	2x2 SU-MIMO 
14os slot, One shot 
(1 PDCCH+1 PDSCH)
	30 
	99.999%
	NLOS
	1
	99.9998%
	2
	99.9994%

	2x2 SU-MIMO 
7os non-slot, one-shot (1 PDCCH+1 PDSCH)
	30 
	99.999%
	NLOS
	4
	99.9996%
	4
	99.9997%

	2x2 SU-MIMO,
4os non-slot, slot aggregation (1 PDCCH + 2 PDSCH)
	30 
	99.999%
	NLOS
	2
	99.9997%
	2
	99.9998%

	16x4 SU-MIMO,
 14os slot, One short (1PDCCH + 1 PDSCH)
	30 
	99.999%
	NLOS
	1
	99.9999%
	/
	/



6.1.1.2	UL reliability
For uplink reliability, both evaluation configuration A (carrier frequency = 4 GHz) and evaluation configuration B (carrier frequency = 700 MHz) are evaluated. 
The evaluation results of NR FDD for uplink reliability are provided in Table 6.1.1.2-1. All the evaluation results are derived with less than 100 MHz and 40 MHz bandwidth for evaluation configuration A (CF = 4 GHz) and B (CF = 700 MHz), respectively. 
Table 6.1.1.2-1 Evaluation results of uplink reliability for NR FDD
(a) Evaluation configuration A (CF = 4 GHz)
	Scheme and antenna configuration
	Sub-carrier spacing [kHz]
	ITU
Requirement 
	Channel  model A
	Channel model B

	
	
	
	Channel condition
	Number of samples
	Reliability
	Channel condition
	Number of samples
	Reliability

	1x16 SIMO, OFDMA , 14os slot, Grant free, One shot (1 PUSCH)
	60 
	99.999%
	NLOS
	1
	99.9999%
	NLOS
	1
	99.99999%

	8x32 SU-MIMO, 
14os slot, Grant based, (1 PDCCH + 1 PUSCH)
	30 
	99.999%
	LOS
	1
	99.9999%
	LOS
	/
	/

	1x8 SIMO 
7os non-slot
Grant free One short (1 PUSCH)
	30 
	99.999%
	NLOS
	1
	> 99.9999%
	NLOS
	2
	99.9999%

	1x2 SIMO 4os non-slot 
Grant free, 2 repetitions (2 PUSCH)
	30 
	99.999%
	NLOS
	1
	99.9999999992%
	NLOS
	1
	99.9999999887%

	1x8 SIMO 14os slot,
Grant free One shot (1 PUSCH)
	30 
	99.999%
	NLOS
	/
	/
	NLOS
	1
	99.9992%

	2x2 SU-MIMO 4os non-slot Grant free, One shot (1 PUSCH)
	30
	99.999%
	NLOS
	1
	99.9995%
	NLOS
	1
	99.999998%



(b) Evaluation configuration B (CF = 700 MHz)
	Scheme and antenna configuration
	Sub-carrier spacing [kHz]
	ITU
Requirement 
	Channel  model A
	Channel model B

	
	
	
	Channel condition
	Number of samples
	Reliability
	Channel condition
	Number of samples
	Reliability

	1x8 SIMO, OFDMA, 14os slot, Grant free
One shot (1 PUSCH)
	30 
	99.999%
	NLOS
	1
	99.99999%
	NLOS
	1
	99.9999997%

	1x2 SIMO, OFDMA, 
7os non-slot,
Grant free,
2 repetitions (2 PUSCH)
	30 
	99.999%
	NLOS
	/
	/
	NLOS
	2
	99.99996%

	2x2 SU-MIMO, OFDMA, 7os non-slot, Grant free, 2 repetitions (2 PUSCH)
	30
	99.999%
	NLOS
	1
	99.99992%
	NLOS
	1
	99.99992%

	4x16 SU-MIMO 
14os slot, Grant based (1 PDCCH + 1 PUSCH)
	30 
	99.999%
	NLOS
	1
	99.9999%
	NLOS
	/
	/

	1x8 SIMO 7os non-slot,
Grant free, One shot (1 PUSCH)
	30 
	99.999%
	NLOS
	1
	> 99.9999%
	NLOS
	1
	> 99.9999%

	1x2 SIMO, OFDMA, 4os non-slot, Grant free, 2 repetitions (2 PUSCH)
	30 
	99.999%
	NLOS
	1
	99.99999999%
	NLOS
	1
	99.99999999%

	1x8 SIMO, OFDMA, 14os slot, Grant free, One shot (1 PUSCH, 8RB)
	30 
	99.999%
	NLOS
	1
	99.9993%
	NLOS
	1
	99.9993%

	1x8 SIMO, OFDMA, 14os slot, Grant free One shot (1 PUSCH, 12RB)
	30 
	99.999%
	NLOS
	1
	99.9992%
	NLOS
	1
	99.9992%

	1x8 SIMO, OFDMA, 7os non-slot, 
One shot (1 PUSCH, 12RB)
	30 
	99.999%
	NLOS
	1
	99.9993%
	NLOS
	1
	99.9993%



The evaluation results of NR TDD for uplink reliability are provided in Table 6.1.1.2-2. All the evaluation results are derived with less than 100 MHz and 40 MHz bandwidth for evaluation configuration A (CF = 4 GHz) and B (CF = 700 MHz), respectively. 
It is observed that NR fulfils the reliability requirement for uplink in a wide range of configurations.
Table 6.1.1.2-1 Evaluation results of uplink reliability for NR TDD
(a) Evaluation configuration A (CF = 4 GHz)

	Scheme and antenna configuration
	Sub-carrier spacing [kHz]
	Frame structure
	ITU
Requirement 
	Channel  model A
	Channel model B

	
	
	
	
	Channel condition
	Number of samples
	Reliability
	Channel condition
	Number of samples
	Reliability

	2x8 SIMO OFDMA,
4os non-slot, Grant free,
2 repetitions (2 PUSCH)
	60
	0.5ms periodicity 
DL:UL=1:1
	99.999%
	NLOS
	1
	99.99999%
	NLOS
	/
	/
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