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1. Introduction
Reliability is the successful 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. The minimum requirement for reliabilty is 1-10-5 success probability of transmitting a layer 2 PDU of 32 bytes within 1 ms in channel quality of coverage edge [1]. 
Methodolgy of reliability evaluation is showed as follow [2]. 
Methodology of reliability evaluation:

· Step 1:  Run downlink or uplink full buffer system-level simulations of candidate RITs/SRITs using the evaluation parameters of Urban Macro-URLLC test environment see § 8.4.1 below, and collect overall statistics for downlink or uplink SINR values, and construct CDF over these values.
· Step 2:	. Use the CDF for the Urban Macro-URLLC test environment to save the respective 5th percentile downlink or uplink SINR value
· Step 3:	Run corresponding link-level simulations for either NLOS or LOS channel conditions using the associated parameters in the Table 8-3 of this Report, to obtain success probability, which equals to (1-Pe), where Pe is the residual packet error ratio within maximum delay time as a function of. SINR taking into account retransmission
· Step 4:	The proposal fulfils the reliability requirement if at the 5th percentile downlink or uplink SINR value of Step 2 and within the required delay, the success probability derived in Step 3 is larger than or equal to the required success probability. It is sufficient to fulfil the requirement in either downlink or uplink, using either NLOS or LOS channel conditions.


At the RAN1#93 meeting, the details of reliability evaluation methodology and parameters were agreed [3]. Based on it, we present the initial evaluation results of reliability of UL at the RAN1#94 meeting. We further update the UL reliability results by utilizing the MCS specified in R15 for URLLC at RAN1 #94b.   At this meeting, we will provide our initial evaluation results of reliability of URLLC DL.
2. System level evaluation results of pre-processing SINR 
In this section, we provide the pre-processing SINR on Urban Macro URLLC ConfigA and ConfigB.
In Figure 1 and 2, the CDF curves for UL pre-processing SINR on Urban Macro URLLC Config A and B scenario are provided. To align the bandwidth between system level and link level simulation for PUSCH transmission, in which different modulation and coding schemes lead different bandwidth occupancy, we provide the UL pre-processing SINRs considering bandwidth of 30/45 RBs. The evaluation assumptions could be found in Annex 1.
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                            Figure 1． CDF curve for UL pre-processing SINR on Urban Macro URLLC ConfigA


[image: ]
                          Figure 2． CDF curves for UL pre-processing SINR on Urban Macro URLLC ConfigB 

In Figure 3, the CDF curves for DL pre-processing SINR on Urban Macro URLLC ConfigA and ConfigB are provided. The evaluation assumption could be found in Annex 1.
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Figure 3． CDF curves for DL pre-processing SINR on Urban Macro URLLC

Based on the above figures, the SINR values of 5% percentile of CDF of different scenarios are shown in the following table.
TABLE 1
	Test Environment
	UL/DL
	Configuration
	5% CDF SINR(dB)

	
Urban Macro URLLC
	

UL
	ConfigA
	RB=30
	-3.5

	
	
	ConfigA
	RB=45
	-4.4

	
	
	ConfigB
	RB=30
	-1.6

	
	
	ConfigB
	RB=45
	-1.7

	
	DL
	ConfigA
	-2.4

	
	
	ConfigB
	-2.1



Observation 1: The 5% percentile SINR is -4.4dB to -3.5dB for UL of Urban Macro-URLLC Config A, and -1.7 dB to -1.6dB for UL of Urban Macro-URLLC Config B.
Observation 2: The 5% percentile SINR is -2.4dB for DL of Urban Macro-URLLC Config A, and -2.1 dB for DL of Urban Macro-URLLC Config B.
3. Link level evaluation results  
In this section, we provide the link level results of PDCCH、PUSCH and PDSCH. The assumptions for LLS of PDCCH 、PUSCH and PDSCH could be found in Annex 2. Payload size of 40bit, excluding 24bit CRC, is assumed for PDCCH.  Different aggregation levels for PDCCH are assumed. Packet size of 32 bytes for PUSCH and PDSCH was simulated considering mini-slot configurations with 4 symbol and 7 symbol per slot with different code rates.
3.1 URLLC config.A 
For URLLC config.A, the BLER performance for PDCCH, PUSCH and PDSCH as a function of the received SINR is shown in Figure 4, 5 and 6, respectively. 

Figure 4. BLER of PDCCH to received SINR 
 
Figure 5. BLER of PUSCH to received SINR

Figure 6. BLER of PDSCH to received SINR
3.2 URLLC config.B
For URLLC config.B, the BLER performance for PDCCH, PUSCH and PDSCH as a function of the received SINR is shown in Figure 7, 8 and 9, respectively. 

Figure 7. PDCCH average BLER as a function of received SINR

 
Figure 8. PUSCH average BLER as a function of received SINR

Figure 9. PDSCH average BLER as a function of received SINR

4. Performance of UL reliability    
4.1 Methodology of UL reliability calculation     
For UL transmission, reliability and latency performance based on grant free mechanism is calculated. We utilize Alternative 1 in [3] to derive reliability under a given SINR, i.e. each transmission is independent and soft combining is not considered. Table 2 and 3 shows the descriptions of terminologies for calculation of successful probability and latency, respectively.

TABLE 2 SUCCESSFUL PROBABILITY OF PDCCH/PUSCH TRANSMISSION
	Successful Probability
	Description

	pPDCCH
	Successful probability of PDCCH transmission

	pPUSCH
	Successful probability of PUSCH transmission


TABLE 3 TRANSMISSION AND PROCESSING TIME FOR PDCCH/PUSCH
	Time
	Description

	tPDCCH
	PDCCH transmission time

	tPUSCH
	PUSCH transmission time

	TgNB
	gNB processing time for PUSCH 

	TUE
	UE prepare time for PUSCH



Then, we can describe the total reliability as:


We can describe the total latency as:


Where M is repetition times of initial PUSCH transmission, N is repetition times of PUSCH retransmission and K-1 is the number of re-transmission times triggered by DCI. The gNB/UE L1 processing time for UE capability #2 under 30kHz SCS is 5.5 symbol [4]. 
4.2  Performacne of UL reliability 
When we calculate the reliability performance, one transmission attempt with M PUSCH transmission scheme is considered. In this case, K=1, HARQ re-transmission is not needed.
4.2.1 Performacne of URLLC config.A
The reliability evaluation results of config A are shown in Table 4. 

 TABLE 4 RELIBILITY EVALUTION RESULTS FOR CONFIG.A 
	OS
	MCS
	pPUSCH
	M
	PUL
	Meet ITU requirement

	OS = 4
	4
	>0.99999
	1
	>0.99999
	Yes

	OS = 7
	4
	>0.999995
	1
	>0.999995
	Yes

	OS = 7
	2
	>0.999998
	1
	>0.999998
	Yes



4.2.2 Performance of URLLC config.B
The reliability evaluation results of config B are shown in Table5.
TABLE 5. RELIBILITY EVALUTION RESULTS FOR CONFIG.B 
	OS
	MCS
	pPUSCH
	M
	PUL
	Meet ITU requirement

	OS = 4
	4
	0.99979
	2
	0.9999999559
	Yes

	OS = 7
	4
	0.999875
	2
	0.999999984375
	Yes

	OS = 7
	2
	>0.999995
	1
	>0.999995
	Yes



Observation 3:  IMT-2020 reliability requirements for Configuration A (4 GHz) UL can be met with both 7-OS mini-slot and 4-OS mini-slot configuration.
Observation 4：IMT-2020 reliability requirements for Configuration B (700 MHz) UL can be met with both 4-OS mini-slot and 7-OS mini-slot configuration.
5. Performance of DL reliability
5.1 Methodology of DL reliability calculation 
For DL transmission, reliability and latency performance based on mini-slot aggregation mechanism is calculated. We utilize Alternative 1 in [3] to derive reliability under a given SINR, i.e. each transmission is independent and soft combining is not considered. Table 6 and 7 shows the descriptions of terminologies for calculation of successful probability and latency, respectively.
   TABLE 6 SUCCESSFUL PROBABILITY OF PDCCH/PDSCH/PUCCH TRANSMISSION
	Successful Probability
	Description

	pPDCCH
	Successful probability of PDCCH transmission

	pPDSCH
	Successful probability of PDSCH transmission

	pPUCCH-NACK
	Successful probability of PUCCH NACK detection

	pPUCCH-DTX
	Successful probability of PUCCH DTX detection


TABLE 7 TRANSMISSION AND PROCESSING TIME FOR PDCCH/PDSCH/PUCCH
	Time
	Description

	tPDCCH
	PDCCH transmission time

	tPDSCH
	PDSCH transmission time

	tPUCCH
	PUCCH NACK transmission time

	Tp
	Processing time for PDSCH 


Then, we can describe the total reliability of DL as:


We can describe the total latency as:


where K is the total number of transmission attempts allowed in 1ms; M is the number of PDSCH transmissions in one transmission attempt; N is the number of PUCCH NACK transmissions in one transmission attempt.
5.2 Performacne of DL reliability
[bookmark: _GoBack]When we calculate the reliability performance, one transmission attempt with 1 PDCCH and M PDSCH transmission scheme is considered. In this case, K=1, HARQ re-transmission is not needed. Therefore, only pPDCCH and pPDSCH    are needed. With the assumption 2-symbol and AL=16, successful probability of PDCCH transmission is pPDCCH =1 for both config.A and config.B.

5.2.1 Performacne of URLLC config.A
The DL reliability evaluation results of config A are shown in Table 8. 
TABLE 8 RELIBILITY EVALUTION RESULTS FOR CONFIG.A
	OS
	MCS
	pPDCCH
	pPDSCH
	M
	PDL
	Meet ITU requirement

	OS = 7
	2
	1
	0.999973
	2
	0.99999999
	Yes

	OS = 7
	3
	1
	0.999838
	2
	0.999999974
	Yes

	OS = 7
	4
	1
	0.999222
	2
	0.999999394
	Yes



5.2.2 Performance of URLLC config.B
The DL reliability evaluation results of config B are shown in Table 9. 
TABLE 9 RELIBILITY EVALUTION RESULTS FOR CONFIG.B
	OS
	MCS
	pPDCCH
	pPDSCH
	M
	PDL
	Meet ITU requirement

	OS = 7
	2
	1
	0.99999026
	1
	0.99999026
	Yes

	OS = 7
	3
	1
	0.99990278
	2
	0.999999991
	Yes

	OS = 7
	4
	1
	0.99948392
	2
	0.999999734
	Yes



Observation 5:  IMT-2020 reliability requirements for Configuration A (4 GHz) DL can be met with 7-OS mini-slot configuration.
Observation 6：IMT-2020 reliability requirements for Configuration B (700 MHz) DL can be met with 7-OS mini-slot configuration.
6. Summary
 In this contribution, the evaluation results of reliability are provided. The following observation are made.
Observation 1: The 5% percentile SINR is -4.4dB to -3.5dB for UL of Urban Macro-URLLC Config A, and -1.7 dB to -1.6dB for UL of Urban Macro-URLLC Config B.
Observation 2: The 5% percentile SINR is -2.4dB for DL of Urban Macro-URLLC Config A, and -2.1 dB for DL of Urban Macro-URLLC Config B.
Observation 3:  IMT-2020 reliability requirements for Configuration A (4 GHz) UL can be met with both 7-OS mini-slot and 4-OS mini-slot configuration.
Observation 4：IMT-2020 reliability requirements for Configuration B (700 MHz) UL can be met with both 4-OS mini-slot and 7-OS mini-slot configuration.
Observation 5:  IMT-2020 reliability requirements for Configuration A (4 GHz) DL can be met with 7-OS mini-slot configuration.
Observation 6：IMT-2020 reliability requirements for Configuration B (700 MHz) DL can be met with 7-OS mini-slot configuration.
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Annex 1: Assumptions of system level simulations 
	Urban Macro - URLLC
	Config. A
	Config. B

	Carrier frequency for evaluation
	4 GHz
	700 MHz

	BS antenna height
	25 m
	25 m

	Total transmit power per TRxP
	46 dBm for 10 MHz bandwidth
	46 dBm for 10 MHz bandwidth

	UE power class
	23 dBm
	23 dBm

	Percentage of high loss and low loss building type 
	100% low loss  (applies to Channel model B)
	100% low loss  (applies to Channel model B)

	Inter-site distance
	500 m
	500 m

	Number of antenna elements per TRxP
	64 Tx/Rx = (M,N,P,Mg,Ng) = (8,4,2,1,1), (dH,dV) = (0.5, 0.8)λ

+45°, -45° polarization
	16 Tx/Rx = (M,N,P,Mg,Ng) = (8,1,2,1,1), (dH,dV) = (0.5, 0.8)λ

+45°, -45° polarization

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

	Number of UE antenna elements 
	2Tx/Rx = (M,N,P,Mg,Ng) = (1,1,2,1,1), (dH,dV) = (0.5, 0.5)λ

0°, 90° polarization
	2Tx/Rx = (M,N,P,Mg,Ng) = (1,1,2,1,1), (dH,dV) = (0.5, 0.5)λ

0°, 90° polarization

	Number of TXRU per UE
	2TXRU (1-to-1 mapping)
	2TXRU (1-to-1 mapping)

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

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

	UE speeds of interest
	3 km/h for indoor and 30 km/h for outdoor
	3 km/h for indoor and 30 km/h for outdoor

	Inter-site interference modeling
	Explicitly modelled
	Explicitly modelled

	BS noise figure
	5 dB
	5 dB

	UE noise figure
	7 dB 
	7 dB 

	BS antenna element gain
	8 dBi
	8 dBi

	UE antenna element gain
	0 dBi
	0 dBi

	Thermal noise level
	-174 dBm/Hz
	-174 dBm/Hz

	Traffic model
	Full buffer
	Full buffer

	Simulation bandwidth
	2MHz/4MHz/7Mhz
	2MHz/4Mhz/7Mhz

	UE density
	10 UEs per TRxP
	10 UEs per TRxP

	UE antenna height
	1.5 m
	1.5 m

	Channel model variant
	Channel model B
	 Channel model B

	TRxP number per site
	3
	3

	Mechanic tilt 
	90° in GCS (pointing to horizontal direction)
	90° in GCS (pointing to horizontal direction)

	Electronic tilt
	[95°] in LCS
	[99°] in LCS

	Handover margin (dB)
	0
	0

	TRxP boresight
	30 / 150 / 270 degrees 
[image: cid:image004.png@01D19614.C45E6D10]
	30 / 150 / 270 degrees 
[image: cid:image004.png@01D19614.C45E6D10]

	UT attachment
	Based on RSRP (formula) from port 0
	Based on RSRP (formula) from port 0

	Wrapping around method
	Geographical distance based wrapping
	Geographical distance based wrapping

	Minimum distance of TRxP and UE
	d2D_min=10m 
	d2D_min=10m 

	Polarized antenna model
	Model-2 in TR36.873
	Model-2 in TR36.873



Annex 2: Assumptions of link level simulations 
Aussumptions of PDCCH
	Parameters
	Value

	DCI payload (excluding 24bits CRC)
	40bits

	System bandwidth
	20MHz

	Carrier Frequency
	4GHz, 700MHz

	Number of symbols for CORESET
	1,2

	CORESET BW (contiguous PRB allocation)
	20MHz

	Subcarrier spacing
	30KHz

	Aggregation level
	4, 8, 16.

	Transmission type
	Interleaved (interleaver row =6)

	REG bundling size
	6

	Resource mapping
	Distributed transmission

	Channel coding
	Polar code (DCI)

	Transmission scheme
	1-port precoder cycling

	Channel estimation
	Realistic(MMSE)

	Channel model
	
TDL-C (delay spread: 300ns,UE speed: 3 km/h) 

	Number of BS antennas
	2Tx

	Number of UE antennas
	4Rx for 4GHz, 2Rx for 700MHz



Aussumptions of PUSCH/PDSCH
	Parameters
	Value

	Payload (excluding 24bits CRC)
	256bits 

	System bandwidth
	40MHz

	Carrier Frequency
	4GHz, 700MHz

	Modulation  and Code rate
	MCS4 ,MCS3,MCS2 for PDSCH
MCS4 ,MCS2 for PUSCH

	Subcarrier spacing
	30KHz

	Waveform
	CP-OFDM

	Number of symbol for PDSCH
	7(2xDMRS+5xData), 

	Number of symbol for PUSCH
	4(1xDMRS+3xData), 7(2xDMRS+5xData), 

	DMRS configuration
	Front-loaded DMRS (2/7 for OS7)

	Channel coding
	LDPC ( BP for decoding)

	Channel estimation
	Realistic(2D-MMSE)

	Channel model
	
TDL-C (delay spread: 300ns,UE speed: 3km/h) 

	Number of BS antennas
	For DL：4Tx for config A, 2Tx for config B 
For UL：4Rx for config A, 2Rx for config B

	Number of UE antennas
	For DL: 2Rx
For UL: 1Tx

	Transmission scheme
	rank 1 with precoder cycling for PDSCH

	Number of  PRB allocated to UE for PDSCH
	 OS=7,MCS2
	45

	
	OS=7,MCS3
	35

	
	OS=7,MCS4
	28

	Number of  PRB allocated to UE for PUSCH
	 OS=4,MCS4
	45

	
	OS=7,MCS4
	30

	
	OS=7,MCS2
	45



PDCCH (4GHz, DCI 40, CRC 24)

AL=4, 1OS	-18	-17	-16	-15	-14	-13	-12	-11	-10	-9	-8	-7	-6	-5	-4	-3	-2	-1	0	0.9748	0.89119999999999999	0.70420000000000005	0.44819999999999999	0.21460000000000001	7.7899999999999997E-2	2.1399999999999999E-2	4.1260000000000003E-3	6.02E-4	6.7000000000000002E-5	9.0000000000000002E-6	AL=8, 1OS	-18	-17	-16	-15	-14	-13	-12	-11	-10	-9	-8	-7	-6	-5	-4	-3	-2	-1	0	0.99070000000000003	0.92300000000000004	0.7177	0.4083	0.1512	3.4799999999999998E-2	4.9820000000000003E-3	5.2599999999999999E-4	4.0000000000000003E-5	3.0000000000000001E-6	AL=4, 2OS	-18	-17	-16	-15	-14	-13	-12	-11	-10	-9	-8	-7	-6	-5	-4	-3	-2	-1	0	0.97640000000000005	0.90620000000000001	0.75719999999999998	0.53459999999999996	0.31290000000000001	0.1497	5.67E-2	1.4800000000000001E-2	3.3739999999999998E-3	5.7300000000000005E-4	6.9999999999999994E-5	3.9999999999999998E-6	AL=8, 2OS	-18	-17	-16	-15	-14	-13	-12	-11	-10	-9	-8	-7	-6	-5	-4	-3	-2	-1	0	0.98340000000000005	0.91269999999999996	0.72460000000000002	0.4551	0.2021	6.3700000000000007E-2	1.2500000000000001E-2	2.1029999999999998E-3	2.03E-4	1.2999999999999999E-5	AL=16, 2OS	-18	-17	-16	-15	-14	-13	-12	-11	-10	-9	-8	-7	-6	-5	-4	-3	-2	-1	0	0.95369999999999999	0.77839999999999998	0.45950000000000002	0.17660000000000001	3.95E-2	5.0000000000000001E-3	3.7500000000000001E-4	2.0000000000000002E-5	SINR


BLER




PUSCH Config A  TBS=256  1x4-SIMO 

7-symbol， MCS4	-15	-14.5	-14	-13.5	-13	-12.5	-12	-11.5	-11	-10.5	-10	-9.5	-9	-8.5	-8	-7.5	-7	-6.5	-6	-5.5	-5	0.99866999999999995	0.99333000000000005	0.97657000000000005	0.93698999999999999	0.86384000000000005	0.75422999999999996	0.61726000000000003	0.46916999999999998	0.32956999999999997	0.21375	0.12778999999999999	7.0465E-2	3.4955E-2	1.5965E-2	6.6049999999999998E-3	2.3999999999999998E-3	7.9000000000000001E-4	2.7500000000000002E-4	5.5000000000000002E-5	5.0000000000000004E-6	0	4-symbol，MCS4	-15	-14.5	-14	-13.5	-13	-12.5	-12	-11.5	-11	-10.5	-10	-9.5	-9	-8.5	-8	-7.5	-7	-6.5	-6	-5.5	-5	-4.5	-4	1	0.99997000000000003	0.99950000000000006	0.99648999999999999	0.98419000000000001	0.94803999999999999	0.87824999999999998	0.76588000000000001	0.62141999999999997	0.46554000000000001	0.32039000000000001	0.20033000000000001	0.11472	5.9740000000000001E-2	2.8570000000000002E-2	1.221E-2	4.4000000000000003E-3	1.3500000000000001E-3	4.0000000000000002E-4	1.6000000000000001E-4	1.0000000000000001E-5	0	0	7-symbol， MCS2	-15	-14.5	-14	-13.5	-13	-12.5	-12	-11.5	-11	-10.5	-10	-9.5	-9	-8.5	-8	-7.5	-7	-6.5	-6	-5.5	-5	0.95438000000000001	0.88771999999999995	0.78030999999999995	0.63690000000000002	0.47899999999999998	0.33083000000000001	0.20694000000000001	0.11745999999999999	6.1214999999999999E-2	2.8565E-2	1.209E-2	4.3949999999999996E-3	1.4350000000000001E-3	4.4999999999999999E-4	1.1E-4	2.0000000000000002E-5	1.9999999999999999E-6	0	0	0	0	0	SINR


Average BLER




PDSCH Config A TBS=256  4x2-MIMO 

7OS PDSCH with MCS2 	-15	-14	-13	-12	-11	-10	-9	-8	-7	-6	-5	-4	-3	-2	-1	0	1	2	3	4	5	0.998	0.97860000000000003	0.90517000000000003	0.74948000000000004	0.53408999999999995	0.32102000000000003	0.15995999999999999	6.5554000000000001E-2	2.1808000000000001E-2	5.8760000000000001E-3	1.286E-3	2.3000000000000001E-4	4.6E-5	1.4E-5	1.2E-5	7OS PDSCH with MCS3  	-15	-14	-13	-12	-11	-10	-9	-8	-7	-6	-5	-4	-3	-2	-1	0	1	2	3	4	5	0.99978999999999996	0.99582000000000004	0.96967000000000003	0.88693999999999995	0.72809000000000001	0.51942999999999995	0.31525999999999998	0.16105	6.9264000000000006E-2	2.4284E-2	7.11E-3	1.7060000000000001E-3	3.1599999999999998E-4	6.0000000000000002E-5	2.4000000000000001E-5	1.2E-5	7OS PDSCH with MCS4  	-15	-14	-13	-12	-11	-10	-9	-8	-7	-6	-5	-4	-3	-2	-1	0	1	2	3	4	5	0.99997000000000003	0.99926000000000004	0.99111000000000005	0.95276000000000005	0.85243999999999998	0.68267	0.47655999999999998	0.28499999999999998	0.14466000000000001	6.1783999999999999E-2	2.2020000000000001E-2	6.646E-3	1.5139999999999999E-3	2.8800000000000001E-4	6.7999999999999999E-5	1.5999999999999999E-5	1.2E-5	SINR


Average BLER




PDCCH (700MHz, DCI 40, CRC 24)

AL=4, 1OS	-16	-15	-14	-13	-12	-11	-10	-9	-8	-7	-6	-5	-4	-3	-2	-1	0	1	2	3	4	5	0.99221000000000004	0.96772000000000002	0.90078999999999998	0.77102000000000004	0.58833000000000002	0.39266000000000001	0.22614000000000001	0.11126999999999999	4.8739999999999999E-2	1.9040000000000001E-2	5.0049999999999999E-3	1.158E-3	2.0699999999999999E-4	3.4999999999999997E-5	3.0000000000000001E-6	AL=8, 1OS	-16	-15	-14	-13	-12	-11	-10	-9	-8	-7	-6	-5	-4	-3	-2	-1	0	1	2	3	4	5	0.99570000000000003	0.97287000000000001	0.89319000000000004	0.72702999999999995	0.49523	0.27260000000000001	0.11935999999999999	4.369E-2	1.474E-2	4.1599999999999996E-3	5.0799999999999999E-4	4.0000000000000003E-5	3.0000000000000001E-6	AL=4, 2OS	-16	-15	-14	-13	-12	-11	-10	-9	-8	-7	-6	-5	-4	-3	-2	-1	0	1	2	3	4	5	0.96709000000000001	0.90917999999999999	0.80066999999999999	0.64775000000000005	0.47072999999999998	0.30586000000000002	0.1741	8.6510000000000004E-2	3.7990000000000003E-2	1.5339999999999999E-2	4.8799999999999998E-3	1.2930000000000001E-3	2.7700000000000001E-4	4.3999999999999999E-5	3.9999999999999998E-6	AL=8, 2OS	-16	-15	-14	-13	-12	-11	-10	-9	-8	-7	-6	-5	-4	-3	-2	-1	0	1	2	3	4	5	0.96984000000000004	0.89844999999999997	0.75536999999999999	0.54835	0.33438000000000001	0.17094999999999999	7.3849999999999999E-2	2.811E-2	9.6799999999999994E-3	2.8500000000000001E-3	3.2299999999999999E-4	3.6000000000000001E-5	3.0000000000000001E-6	AL=16, 2OS	-16	-15	-14	-13	-12	-11	-10	-9	-8	-7	-6	-5	-4	-3	-2	-1	0	1	2	3	4	5	0.91320000000000001	0.74238999999999999	0.48970999999999998	0.25213000000000002	0.10183	3.4389999999999997E-2	9.5600000000000008E-3	2.1800000000000001E-3	1.9599999999999999E-4	1.4E-5	SINR


BLER




PUSCH Config B  TBS=256  1x2-SIMO 

7-symbol， MCS2	-15	-14	-13	-12	-11	-10	-9.5	-9	-8.5	-8	-7.5	-7	-6.5	-6	-5.5	-5	-4.5	-4	-3.5	-3	-2.5	-2	-1.5	-1	-0.5	0	0.5	1	1.5	2	2.5	3	0.99850000000000005	0.98250000000000004	0.91410000000000002	0.75949999999999995	0.54410000000000003	0.33399000000000001	0.24299999999999999	0.16814999999999999	0.11138000000000001	6.9705000000000003E-2	4.1309999999999999E-2	2.3265000000000001E-2	1.2149999999999999E-2	6.1850000000000004E-3	2.97E-3	1.4499999999999999E-3	5.9500000000000004E-4	2.2000000000000001E-4	6.9999999999999994E-5	2.0000000000000002E-5	5.0000000000000004E-6	0	0	0	0	0	0	0	0	0	0	0	7-symbol， MCS4	-15	-14	-13	-12	-11	-10	-9.5	-9	-8.5	-8	-7.5	-7	-6.5	-6	-5.5	-5	-4.5	-4	-3.5	-3	-2.5	-2	-1.5	-1	-0.5	0	0.5	1	1.5	2	2.5	3	1	0.99939999999999996	0.99070000000000003	0.95320000000000005	0.85019999999999996	0.68342000000000003	0.57977999999999996	0.47404000000000002	0.37372	0.28299999999999997	0.20588999999999999	0.14335999999999999	9.5314999999999997E-2	6.0659999999999999E-2	3.6970000000000003E-2	2.1405E-2	1.187E-2	6.3049999999999998E-3	3.0249999999999999E-3	1.42E-3	6.5499999999999998E-4	2.9E-4	1.25E-4	4.5000000000000003E-5	1.5E-5	5.0000000000000004E-6	0	0	0	0	0	0	4-symbol， MCS4	-15	-14	-13	-12	-11	-10	-9.5	-9	-8.5	-8	-7.5	-7	-6.5	-6	-5.5	-5	-4.5	-4	-3.5	-3	-2.5	-2	-1.5	-1	-0.5	0	0.5	1	1.5	2	2.5	3	1	1	0.99990000000000001	0.99309999999999998	0.95140000000000002	0.83918000000000004	0.75165000000000004	0.64822999999999997	0.53820999999999997	0.42947999999999997	0.32807999999999998	0.23880999999999999	0.16567000000000001	0.11013000000000001	6.9510000000000002E-2	4.1250000000000002E-2	2.3385E-2	1.2625000000000001E-2	6.5399999999999998E-3	3.0599999999999998E-3	1.4250000000000001E-3	6.4999999999999997E-4	2.1000000000000001E-4	1E-4	6.0000000000000002E-5	2.5000000000000001E-5	5.0000000000000004E-6	0	0	0	0	0	SINR


Average BLER




PDSCH Config B  TBS=256  2x2-MIMO 

7OS PDSCH with MCS2  	-15	-14	-13	-12	-11	-10	-9	-8	-7	-6	-5	-4	-3	-2	-1	0	1	2	3	4	5	0.99814000000000003	0.97933000000000003	0.90588000000000002	0.74983999999999995	0.53505000000000003	0.32066	0.15970999999999999	6.5075999999999995E-2	2.1181999999999999E-2	5.4739999999999997E-3	1.1199999999999999E-3	1.9000000000000001E-4	2.8E-5	6.0000000000000002E-6	7OS PDSCH with MCS3  	-15	-14	-13	-12	-11	-10	-9	-8	-7	-6	-5	-4	-3	-2	-1	0	1	2	3	4	5	0.99980999999999998	0.99611000000000005	0.97024999999999995	0.88732	0.72867000000000004	0.51978999999999997	0.31534000000000001	0.16025	6.8070000000000006E-2	2.368E-2	6.7140000000000003E-3	1.604E-3	3.1799999999999998E-4	5.1999999999999997E-5	6.0000000000000002E-6	7OS PDSCH with MCS4  	-15	-14	-13	-12	-11	-10	-9	-8	-7	-6	-5	-4	-3	-2	-1	0	1	2	3	4	5	0.99997000000000003	0.99934999999999996	0.99168999999999996	0.95328999999999997	0.85333000000000003	0.68313000000000001	0.47642000000000001	0.28427999999999998	0.14363999999999999	6.1244E-2	2.1870000000000001E-2	6.2940000000000001E-3	1.5319999999999999E-3	3.0800000000000001E-4	5.0000000000000002E-5	1.2E-5	3.9999999999999998E-6	SINR


Average BLER
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