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Background
In RAN#77, the following steps have been agreed for self-evaluation toward ITU submission [1].
	· The following work plan is proposed according to the agreed IMT-2020 submission timeplan
· Step 1: From Sep 2017 to Dec 2017, discussions in RAN ITU-R Ad-Hoc
· Calibration for self evaluation
· Prepare and finalize initial description template information that is to be submitted to ITU-R WP 5D#29.
· Step 2: From early 2018 to Sep 2018, targeting “update & self eval” submission in Sep 2018
· Performance evaluation against eMBB, mMTC and URLLC requirements and test environments for NR and LTE features.
· Update description template and prepare compliance template according  to self evaluation results. 
· Provide description  template, compliance  template, and self  evaluation results based on Rel-15 in Sep 2018.
· Step 3: From Sep 2018 to June 2019, targeting “Final” submission in June 2019
· Performance evaluation update by taking into account Rel-16 updates in addition to Rel-15
· Update description template and compliance template to take into account Rel-16 updates in addition to Rel-15
· Provide description  template, compliance  template, and self  evaluation results based on Rel-15 and Rel-16 in June 2019.



The planned deadline of step2 evaluations is approaching. In this contribution, we show our initial evaluation results of URLLC.
Discussion
System level evaluation
According to [2], 5th percentile geometry for DL and UL is evaluated first by the system level evaluation. To calculate geometry for DL and UL, the following agreement was made [3] at RAN1#93 meeting.
	Agreements:
· The proposals in Section 2 of R1-1807760 are agreed with the following update:
· “…pre-processing SINR is encouraged to be used in system….”



We use the pre-processing SINR agreed in RAN1#93 as geometry.
Table 1 shows 5th percentile pre-processing SINR values both for DL and UL and each configuration. The evaluation assumptions are listed in Tables A1 and A2 in annex, and C.D.F.s of DL and UL geometry is shown in Figures B1 – B4.
Table 1. 5th percentile pre-processing SINR values
	
	UMa_A channel model
	UMa_B channel model

	
	Config. A
	Config. B
	Config. A
	Config. B

	DL [dB]
	-2.84
	-2.65
	-2.61
	-2.62

	UL [dB]
	1.15
	0.44
	0.61
	0.47



Link level evaluation
Channel design to satisfy the requirement.
According to [4], the following requirements are required for the reliability.
	4.10	Reliability
Reliability relates to the capability of transmitting a given amount of traffic within a predetermined time duration with high success probability.
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.
This requirement is defined for the purpose of evaluation in the URLLC usage scenario. 
The minimum requirement for the reliability is 1-10−5 success probability of transmitting a layer 2 PDU (protocol data unit) of 32 bytes within 1 ms in channel quality of coverage edge for the Urban Macro-URLLC test environment, assuming small application data (e.g. 20 bytes application data + protocol overhead). 



We assume the following structure for DL and UL, and Figure 1 shows the structures and timelines for DL and UL respectively


Figure 1: Transmission timeline
DL (Figure 1 (a)):
· SCS: 30 kHz
· PDCCH: 1-OFDM symbol CORESET, AL = 8
· PDSCH: 4-OFDM symbols (Each transmission is assigned by a PDCCH)
· PUCCH: 2-OFDM symbol with frequency hopping to transmit HARQ-ACK bit for the first transmission
· 5-OFDM symbols PDSCH processing time (according to PDSCH processing capability 2 of Table 5.3-2 in [5]) and 6-OFDM symbols PDSCH preparation time
UL (Figure 1 (b)):
· SCS: 30 kHz
· PDCCH: 1-OFDM symbol CORESET, AL = 8
· PUSCH: 7-OFDM symbols (First transmission is scheduled by configured grant and retransmission is scheduled by a PDCCH)
· 5-OFDM symbols PUSCH processing time and 6-OFDM symbols PUSCH preparation time (according to PUSCH timing capability 2 of Table 6.4-2 [5])
Link level evaluation results
Table 2 shows link level performance for PDCCH, PDSCH, PUCCH, and PUSCH under 5 percentile pre-processing SINR values for each configuration. For PDSCH and PUSCH, up to two HARQ retransmission is considered. Table A3 to A6 shows evaluation assumptions for PDCCH, PDSCH, PUCCH, and PUSCH. Figure B5 to B8 shows link level performance curve for PDCCH, PDSCH, PUCCH, and PUSCH.
Table 2. Link level performance under 5th percentile pre-processing SINR for each configuration
	
	UMa_A channel model
	UMa_B channel model

	
	Config. A
	Config. B
	Config. A
	Config. B

	PDCCH
	
	
	
	

	PDSCH
	
	
	
	

	PUCCH 
(NACK to ACK)
	
	
	
	

	PUCCH
(NACK to DTX)
	
	
	
	

	PUSCH
	
	
	
	



Reliability evaluation results
To obtain the final results, the following formula can be used for DL reliability evaluation [3].

Where pt is total success rate, p1 is PDCCH success probability, p2,x is PDSCH/PUSCH success probability with x transmissions, p3 is PUCCH NACK detection success probability, p4 is PUCCH DTX detection success probability, and K is the maximum number of PDSCH/PUSCH transmissions.
On the other hand, the following formula can be used for UL reliability evaluation [3].

In our reliability evaluation, soft-combining is not assumed. Thus, PDSCH/PUSCH success probability p2,x = p2,1 for x = 1, 2.
Table 3 shows the reliability evaluation results for each configuration assuming 2 PDSCH/PUSCH transmissions. According to Table 3, followings are observed.
Table 3. Reliability evaluation results
	
	UMa A
	UMa B

	
	Config.A
	Config.B
	Config.A
	Config.B

	DL
	
	
	
	

	UL
	
	
	
	



Observation 1: NR downlink satisfies the reliability requirement in case of 1-symbol PDCCH with AL=8, 4-OFDM symbol PDSCH with up to two transmissions and 2-OFDM symbol short PUCCH.
Observation 2: NR uplink satisfies the reliability requirement in case of 1-symbol PDCCH with AL=8, 7-OFDM symbol PUSCH with up to two transmissions.
Conclusion
In this contribution, we have the following observations:
Observation 1: NR downlink satisfies the reliability requirement in case of 1-symbol PDCCH with AL=8, 4-OFDM symbol PDSCH with up to two transmissions and 2-OFDM symbol short PUCCH.
Observation 2: NR uplink satisfies the reliability requirement in case of 1-symbol PDCCH with AL=8, 7-OFDM symbol PUSCH with up to two transmissions.
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Annex A: Evaluation assumptions
Table A1. System level evaluation assumptions both for DL and UL
	
	Configuration A
	Configuration B

	Cell layout
	Hexagonal grid layout
19 sites with 3-sectored TRP
	Hexagonal grid layout
19 sites with 3-sectored TRP

	Wrap around model
	Geographical distance based
	Geographical distance based

	Carrier frequency
	4 GHz
	700 MHz

	Simulation bandwidth
	10 MHz
	10 MHz

	Transmit power per TRP
	46 dBm
	46 dBm

	Inter-site distance
	500 m
	500 m

	BS antenna height
	25 m
	25 m

	Number of antenna elements per TRP
	64 Tx/Rx
(M, N, P, Mg, Ng) = (8, 4, 2, 1, 1)
(dH, dV) = (0.5 λ, 0.8 λ)
Polarization: 45, −45 (degree)
	16 Tx/Rx
(M, N, P, Mg, Ng) = (8, 1, 2, 1, 1)
(dH, dV) = (N/A, 0.8 λ)
Polarization: 45, −45 (degree)

	Number of TXRUs per TRP
	8 TXRUs
(Mp, Np, P, Mg, Ng) = (1, 4, 2, 1, 1)
	2 TXRUs
(Mp, Np, P, Mg, Ng) = (1, 1, 2, 1, 1)

	BS antenna gain
	8 dBi
	8 dBi

	BS antenna radiation pattern
	Table 8-6 in [2]
θ3dB = 65 (degree), SLAV = 30 (dB)
φ3dB = 65 (degree), Am = 30 (dB)
	Table 8-6 in [2]
θ3dB = 65 (degree), SLAV = 30 (dB)
φ3dB = 65 (degree), Am = 30 (dB)

	BS mechanical downtilt
	90° in GCS
	90° in GCS

	BS electrical downtilt
	99° in LCS
	99° in LCS

	BS array boresight
	[image: ]30°, 150°, 270°

→ x



	[image: ]30°, 150°, 270°

→ x




	UE antenna height
	1.5 m
	1.5 m

	Number of antenna elements per UE
	4 Tx/Rx
(M, N, P, Mg, Ng) = (1, 2, 2, 1, 1)
(dH, dV) = (0.5 λ, N/A)
Polarization: 0, 90 (degree)
	2 Tx/Rx
(M, N, P, Mg, Ng) = (1, 1, 2, 1, 1)
Polarization: 0, 90 (degree)

	Number of TXRUs per UE
	4 TXRUs
(Mp, Np, P, Mg, Ng) = (1, 2, 2, 1, 1)
	2 TXRUs
(Mp, Np, P, Mg, Ng) = (1, 1, 2, 1, 1)

	UE antenna gain
	0 dBi
	0 dBi

	UE antenna radiation pattern
	Omni-directional
	Omni-directional

	UE array orientation
	Bearing angle: uniform distribution with Ω0,0 = [0°, 360°]
Mechanical angle: Θmg, ng = 90°
	Bearing angle: uniform distribution with Ω0,0 = [0°, 360°]
Mechanical angle: Θmg, ng = 90°

	Polarized antenna model
	Model 2 [6]
	Model 2 [6]

	Device deployment
	20 % indoor, 80 % outdoor
Randomly and uniformly distributed over the area under macro layer
	20 % indoor, 80 % outdoor
Randomly and uniformly distributed over the area under macro layer

	Percentage of high loss and low loss building type
	100% low loss 
(applicable only to UMa_B)
	100% low loss 
(applicable only to UMa_B)

	UE mobility model
	Fixed and identical speed |v| of all UEs, randomly and uniformly distributed direction
	Fixed and identical speed |v| of all UEs, randomly and uniformly distributed direction

	UE speed of interest
	Indoor UE: 3 km/h
Outdoor UE: 30 km/h
	Indoor UE: 3 km/h
Outdoor UE: 30 km/h

	Inter-site interference modeling
	Explicitly modeled
	Explicitly modeled

	UE noise figure
	7 dB
	7 dB

	Channel model
	UMa_A, UMa_B
	UMa_A, UMa_B

	Traffic model
	Full buffer
	Full buffer

	Thermal noise level
	−174 dBm/Hz
	−174 dBm/Hz

	UE density
	10 UEs per TRP
	10 UEs per TRP

	Min. distance between TRP and UE
	d2D_min = 10 m
	d2D_min = 10 m

	UE attachment
	RSRP based from port 0 [6]
	RSRP based from port 0 [6]

	Handover margin
	0 dB
	0 dB



Table A2. Additional system level evaluation assumptions for UL
	
	Configuration A
	Configuration B

	BS noise figure
	5 dB
	5 dB

	Scheduler
	Random scheduling
(5 RBs allocated for each UE)
	Random scheduling
(5 RBs allocated for each UE)

	TPC parameters (P0, alpha)
	(-106 dBm, 1)
	(-106 dBm, 1)



Table A3. Link level evaluation assumptions for PDCCH
	Carrier frequency
	4 GHz

	Bandwidth
	52 PRBs

	Subcarrier spacing
	30 kHz

	Waveform
	OFDM with normal CP

	Channel model
	TDL-C with delay spread 363 ns

	Antenna element setting
	2 TX 2 RX

	UE speed
	3 km

	DCI payload size including CRC
	57 bits

	Encoder
	Polar coding

	Decoder
	List decoding with list size 8

	Transmission scheme
	Precoder cycling

	Aggregation level
	8

	REG bundle size
	6 REGs

	CCE-to-REG mapping scheme
	Non-interleaved

	CORESET duration
	1 OFDM symbols

	Channel estimation
	2D-MMSE

	Receiver
	MMSE



Table A4. Link level evaluation assumptions for PDSCH
	Carrier frequency
	4 GHz

	Bandwidth
	52 PRBs

	Subcarrier spacing
	30 kHz

	Waveform
	OFDM with normal CP

	Channel model
	TDL-C with delay spread 363 ns

	Antenna element setting
	2 TX 2 RX

	UE speed
	3 km

	Transport block size
	256 bits

	CRC size
	16 bits

	Encoder
	LDPC coding

	Decoder
	Sum product with 50 iterations

	Transmission scheme
	Precoder cycling

	Modulation scheme
	QPSK

	Nominal coding rate
	120/1024

	PRG size
	2 PRBs

	Frequency domain resource allocation
	Continuous allocation (32 PRBs)

	Time domain resource allocation
	4 OFDM symbols

	Channel estimation
	2D-MMSE

	Receiver
	MMSE

	DMRS configuration
	DMRS configuration type 1 with 3 dB power boost



Table A5. Link level evaluation assumptions for PUCCH
	Carrier frequency
	4 GHz

	Bandwidth
	52 PRBs

	Subcarrier spacing
	30 kHz

	Channel model
	TDL-C with delay spread 363 ns 

	Antenna element setting
	1 TX 2 RX

	UE speed
	3 km

	PUCCH format
	PUCCH format 0 with frequency hopping

	Payload size
	1 bit

	Frequency hopping configuration
	Each hop on the band edge

	Target DTX to NACK error rate
	0.01



Table A6. Link level evaluation assumptions for PUSCH 
	Carrier frequency
	4 GHz

	Bandwidth
	52 PRBs

	Subcarrier spacing
	30 kHz

	Waveform
	OFDM with normal CP

	Channel model
	TDL-C with delay spread 363 ns 

	Antenna element setting
	1 TX 2 RX

	UE speed
	3 km

	Transport block size
	256 bits

	CRC size
	16 bits

	Encoder
	LDPC coding

	Decoder
	Sum product with 50 iterations

	Modulation scheme
	QPSK

	Nominal coding rate
	120/1024

	Frequency domain resource allocation
	Continuous allocation (32 PRBs)

	Time domain resource allocation
	4 OFDM symbols

	Channel estimation
	2D-MMSE

	Receiver
	MMSE

	DMRS configuration
	DMRS configuration type 1 with 3 dB power boost



Annex B: Evaluation results
Figure B1 to Figure B4 shows the system level evaluation results.

Figure B1: C.D.F. for DL pre-processing SINR for UMa A Scenario

Figure B2: C.D.F. for DL pre-processing SINR for UMa B Scenario

Figure B3: C.D.F. for UL pre-processing SINR for UMa A Scenario

Figure B4: C.D.F. for UL pre-processing SINR for UMa B Scenario
Figure B5 to Figure B8 shows the link level evaluation results.

Figure B5:PDCCH BLER performance

Figure B6: PDSCH BLER performance

Figure B7: C.D.F. for PUCCH NACK to ACK error and NACK to DTX error performance

Figure B8: PUSCH BLER performance
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Config. A	-10.388400000000001	-2.4535	-0.33	0.67079999999999995	0.876	1.151	1.3529	1.4479	1.5517000000000001	1.6446000000000001	1.7361	1.8030999999999999	1.8371	1.8853	1.9239999999999999	1.9775	2.0211000000000001	2.0623999999999998	2.0956000000000001	2.1284999999999998	2.1684000000000001	2.2195999999999998	2.2578999999999998	2.3087	2.3448000000000002	2.3786999999999998	2.4241000000000001	2.4638	2.4954000000000001	2.5268999999999999	2.5556999999999999	2.5889000000000002	2.6215999999999999	2.6452	2.6793	2.7242000000000002	2.7685	2.8066	2.8338999999999999	2.8650000000000002	2.8832	2.9175	2.9584999999999999	2.9853000000000001	3.0146999999999999	3.0445000000000002	3.0758999999999999	3.0865	3.1254	3.1724999999999999	3.2033999999999998	3.2326000000000001	3.2642000000000002	3.3025000000000002	3.3477000000000001	3.3822999999999999	3.4201000000000001	3.4495	3.4878999999999998	3.516	3.5497000000000001	3.5926999999999998	3.6331000000000002	3.6798000000000002	3.7054	3.7473999999999998	3.7825000000000002	3.8128000000000002	3.8468	3.8942999999999999	3.9371	4.0033000000000003	4.0609999999999999	4.1374000000000004	4.1825000000000001	4.2462999999999997	4.3021000000000003	4.3628999999999998	4.4440999999999997	4.5053000000000001	4.5382999999999996	4.6018999999999997	4.7031000000000001	4.7819000000000003	4.8678999999999997	4.9263000000000003	4.9744999999999999	5.0449000000000002	5.1452999999999998	5.2215999999999996	5.3211000000000004	5.3596000000000004	5.4870000000000001	5.5983000000000001	5.6814	5.8365	6.0239000000000003	6.1475999999999997	6.2290000000000001	6.4574999999999996	7.0843999999999996	0	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	27	28	29	30	31	32	33	34	35	36	37	38	39	40	41	42	43	44	45	46	47	48	49	50	51	52	53	54	55	56	57	58	59	60	61	62	63	64	65	66	67	68	69	70	71	72	73	74	75	76	77	78	79	80	81	82	83	84	85	86	87	88	89	90	91	92	93	94	95	96	97	98	99	100	Config. B	-1.3576999999999999	-0.3276	4.9399999999999999E-2	0.2132	0.32529999999999998	0.4415	0.51570000000000005	0.63739999999999997	0.73509999999999998	0.80179999999999996	0.87539999999999996	0.94689999999999996	1.0105	1.0895999999999999	1.145	1.1806000000000001	1.2232000000000001	1.2742	1.3075000000000001	1.3419000000000001	1.3607	1.3816999999999999	1.4293	1.4724999999999999	1.5036	1.5458000000000001	1.5815999999999999	1.6102000000000001	1.6478999999999999	1.6755	1.7231000000000001	1.7608999999999999	1.7888999999999999	1.8264	1.8482000000000001	1.8856999999999999	1.9213	1.9739	2.0055999999999998	2.0341999999999998	2.0651000000000002	2.1059000000000001	2.1383000000000001	2.1692	2.1909999999999998	2.2427999999999999	2.2698	2.3104	2.3393999999999999	2.3803000000000001	2.4260000000000002	2.4687999999999999	2.5072999999999999	2.5573000000000001	2.6059000000000001	2.65	2.6850999999999998	2.7294	2.7784	2.8191999999999999	2.8405999999999998	2.8824999999999998	2.9272	2.9777	3.0354000000000001	3.1034000000000002	3.1545999999999998	3.1932	3.2479	3.2949999999999999	3.4030999999999998	3.4729999999999999	3.5406	3.6221000000000001	3.6802000000000001	3.7504	3.8010999999999999	3.8613	3.948	4.0372000000000003	4.1147	4.1974999999999998	4.2630999999999997	4.3460999999999999	4.4314999999999998	4.5346000000000002	4.6078999999999999	4.6775000000000002	4.7672999999999996	4.8396999999999997	4.9287999999999998	5.0194999999999999	5.1117999999999997	5.1797000000000004	5.2717999999999998	5.4069000000000003	5.5439999999999996	5.6792999999999996	5.87	6.1108000000000002	7.1250999999999998	0	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	27	28	29	30	31	32	33	34	35	36	37	38	39	40	41	42	43	44	45	46	47	48	49	50	51	52	53	54	55	56	57	58	59	60	61	62	63	64	65	66	67	68	69	70	71	72	73	74	75	76	77	78	79	80	81	82	83	84	85	86	87	88	89	90	91	92	93	94	95	96	97	98	99	100	UL pre-processing SINR [dB]


C.D.F.




Config. A	-13.0486	-2.8862999999999999	-0.248	8.48E-2	0.35680000000000001	0.61150000000000004	0.75419999999999998	0.96099999999999997	1.1214	1.2719	1.3965000000000001	1.5079	1.623	1.6919999999999999	1.764	1.8407	1.8912	1.9328000000000001	1.9841	2.0297999999999998	2.0747	2.0981000000000001	2.1608000000000001	2.2019000000000002	2.2505000000000002	2.3006000000000002	2.3473999999999999	2.4001999999999999	2.4249999999999998	2.4558	2.4983	2.5263	2.5566	2.5857000000000001	2.6111	2.6526999999999998	2.6730999999999998	2.7078000000000002	2.7273000000000001	2.7601	2.7911999999999999	2.8193999999999999	2.8736000000000002	2.9001999999999999	2.9457	2.9832999999999998	3.0232999999999999	3.0446	3.0737999999999999	3.1065999999999998	3.1303000000000001	3.1593	3.1934999999999998	3.2214999999999998	3.2581000000000002	3.2845	3.3188	3.3555000000000001	3.3965000000000001	3.4258000000000002	3.4577	3.4964	3.5337000000000001	3.5728	3.6179999999999999	3.6827999999999999	3.7425000000000002	3.7913000000000001	3.8527	3.92	3.9857	4.0449000000000002	4.1238999999999999	4.1818	4.2134	4.2821999999999996	4.3555000000000001	4.4116999999999997	4.4824999999999999	4.54	4.6295000000000002	4.7248999999999999	4.7954999999999997	4.8685999999999998	4.9189999999999996	5.0141999999999998	5.0537999999999998	5.0937999999999999	5.1475999999999997	5.2031000000000001	5.2563000000000004	5.3364000000000003	5.4372999999999996	5.5260999999999996	5.6657999999999999	5.7763999999999998	5.9058000000000002	6.0632000000000001	6.1772	6.3940999999999999	6.8582999999999998	0	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	27	28	29	30	31	32	33	34	35	36	37	38	39	40	41	42	43	44	45	46	47	48	49	50	51	52	53	54	55	56	57	58	59	60	61	62	63	64	65	66	67	68	69	70	71	72	73	74	75	76	77	78	79	80	81	82	83	84	85	86	87	88	89	90	91	92	93	94	95	96	97	98	99	100	Config. B	-1.4067000000000001	-0.58260000000000001	-0.1188	9.69E-2	0.34620000000000001	0.4718	0.55159999999999998	0.6361	0.70069999999999999	0.76549999999999996	0.82179999999999997	0.87439999999999996	0.91110000000000002	0.96040000000000003	1.0212000000000001	1.0753999999999999	1.1400999999999999	1.1914	1.2417	1.2822	1.3513999999999999	1.3904000000000001	1.4332	1.4762	1.5133000000000001	1.5461	1.5736000000000001	1.6203000000000001	1.6543000000000001	1.7182999999999999	1.7591000000000001	1.7959000000000001	1.8253999999999999	1.8595999999999999	1.8929	1.9261999999999999	1.9501999999999999	1.9838	2.0209000000000001	2.0668000000000002	2.0914999999999999	2.1232000000000002	2.1612	2.1897000000000002	2.2273999999999998	2.2845	2.3220999999999998	2.3732000000000002	2.4047999999999998	2.4329000000000001	2.4731000000000001	2.5129000000000001	2.5388000000000002	2.5990000000000002	2.6326999999999998	2.6678999999999999	2.7122000000000002	2.7570000000000001	2.7948	2.8296000000000001	2.8780999999999999	2.9470000000000001	3.0108000000000001	3.0638999999999998	3.1509999999999998	3.2326000000000001	3.3027000000000002	3.3786999999999998	3.4359999999999999	3.4918	3.5762	3.6248	3.7172999999999998	3.7972999999999999	3.8490000000000002	3.8957999999999999	4.0099	4.0891999999999999	4.1669999999999998	4.2785000000000002	4.3613999999999997	4.4279999999999999	4.5073999999999996	4.5835999999999997	4.6357999999999997	4.7001999999999997	4.7911999999999999	4.8724999999999996	4.9381000000000004	4.9980000000000002	5.0903	5.1695000000000002	5.2671000000000001	5.3357000000000001	5.4200999999999997	5.5682	5.7081	5.8848000000000003	6.0906000000000002	6.3436000000000003	7.2065999999999999	0	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	27	28	29	30	31	32	33	34	35	36	37	38	39	40	41	42	43	44	45	46	47	48	49	50	51	52	53	54	55	56	57	58	59	60	61	62	63	64	65	66	67	68	69	70	71	72	73	74	75	76	77	78	79	80	81	82	83	84	85	86	87	88	89	90	91	92	93	94	95	96	97	98	99	100	UL pre-processing SINR [dB]


C.D.F.




AL8	-12	-11	-10	-9	-8	-7	-6	-5	-4	-3	-2	-1	0	0.89	0.753	0.53010000000000002	0.29289999999999999	0.1283	4.5499999999999999E-2	1.18E-2	1.9E-3	2.9999999999999997E-4	4.0000000000000003E-5	9.9999999999999995E-7	SNR [dB]


BLER



Initial transmissin only	-10	-9	-8	-7	-6	-5	-4	-3	-2	-1	1	0.999	0.94299999999999995	0.68799999999999994	0.31900000000000001	7.9500000000000001E-2	1.21E-2	6.9999999999999999E-4	5.0000000000000002E-5	1.9999999999999999E-6	SNR [dB]


BLER



N2A	-5	-4	-3	-2	-1	0	1	2	3	4	5	2.5755399999999999E-3	1.64693E-3	1.00347E-3	6.0688500000000004E-4	3.2515799999999998E-4	1.7715100000000001E-4	9.0289800000000004E-5	4.2859099999999998E-5	2.1715299999999999E-5	8.5718199999999995E-6	6.2859999999999996E-6	N2D	-5	-4	-3	-2	-1	0	1	2	3	4	5	0.16109499999999999	0.10111100000000001	5.9846099999999999E-2	3.3391200000000003E-2	1.7583100000000001E-2	8.8678300000000002E-3	4.2984800000000004E-3	1.9903799999999999E-3	9.0461199999999995E-4	4.0173200000000002E-4	1.70865E-4	SNR [dB]


BLER




Initial transmissin only	-10	-9	-8	-7	-6	-5	-4	-3	-2	-1	0	0.97650000000000003	0.90200000000000002	0.72189999999999999	0.48249999999999998	0.2427	0.10050000000000001	3.1699999999999999E-2	7.0000000000000001E-3	2E-3	1E-4	1.9000000000000001E-5	SNR [dB]


BLER
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