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1	Introduction
Based on the request from 5G-ACIA in LS RP-201279, RAN#89 agreed RP-202069 on providing evaluations for 5G-ACIA:
· Start an offline email-based activity to provide evaluation results for 5G-ACIA
· One company volunteers as moderator 
· Proposes a work plan to follow
· Ericsson is willing do this
· Discussions are on the RAN1_NR reflector 
· Email activity only during short periods (< week) distributed across the time allocated to the activity 
· No email activity in weeks before/during/after RAN1 meetings or RAN defined inactive periods
· All companies should strive to limit email activity as much as possible
· Outcome of the offline discussion will directly go to RAN without need for discussion in RAN1 nor need for LS from RAN1 to RAN
· Target completion by RAN#91
· At RAN#91, RAN will decide on a response LS to 5G-ACIA

The moderator made the following proposal on a timeline:
1. 12-16 October 2020
0. Discussion on which URLLC features to include in the evaluations and simulation assumptions
1. 14-18 December 2020
1. First round of simulation results
1. 22-26 February 2021
2. Second round of simulation results
1. 8-12 March 2021
3. Finalization of the report to RAN#91

During week 1, the simulation assumptions were agreed as captures in the document below:
https://www.3gpp.org/ftp/tsg_ran/TSG_RAN/TSGR_90e/Inbox/Drafts/5G-ACIA  October/Agreements/Agreements week 1 5G-ACIA.docx
For week 2, companies provided the first round of simulation results. The summary is provided here:
https://www.3gpp.org/ftp/tsg_ran/TSG_RAN/TSGR_91e/Inbox/Drafts/5G-ACIA December/Final Summary/5G-ACIA Week 2 - Final summary.docx
For the third week, companies provided the second round of simulation results: 
https://www.3gpp.org/ftp/tsg_ran/TSG_RAN/TSGR_91e/Inbox/Drafts/5G-ACIA February/Company Inputs/ 
The summary of discussions for week three can be found here:
https://www.3gpp.org/ftp/tsg_ran/TSG_RAN/TSGR_91e/Inbox/Drafts/5G-ACIA February/Final Summary/5G-ACIA evaluations week 3 Summary.docx
This contribution is the report of the evaluations for presentation at RAN#91e that can be sent to 5G-ACIA.
Big thanks go to the companies that participated in the simulation exercise: CATT, Ericsson, Huawei/HiSilicon, Intel, ITRI, Nokia/Nokia Shanghai Bell, Qualcomm, vivo and ZTE.
[bookmark: _Ref178064866]2	Features and assumptions
2.1	 Features investigated
2.1.1	Baseline 
For the Rel-15 baseline, the following features were agreed:
· [bookmark: _Toc53480339][bookmark: _Toc53480084][bookmark: _Toc53581537][bookmark: _Toc53581573][bookmark: _Toc53583589]Rel-15 URLLC features included in the baseline are as follows, while it is up to each proponent to decide which Rel-15 features are used, and detail this when providing the results:
· [bookmark: _Toc53581574][bookmark: _Toc53583590]UE Processing capability 2
· [bookmark: _Toc53583591]UL Configured grant
· [bookmark: _Toc53583592]DL Semi-persistent scheduling
Regarding inclusion of Rel-16 features, the following was agreed:
· [bookmark: _Toc53480085][bookmark: _Toc53480340][bookmark: _Toc53583593][bookmark: _Toc53581575][bookmark: _Toc53581538]It is up to each proponent to decide on which Rel-16 features to provide simulations results for in addition to the Rel-15 baseline
For the exact features that each company has have simulated, please see the corresponding documents in the reference section.
2.1.2	Categorization of coordination schemes
The capacity of the system can be increased by coordinating between the BS/TRP. If coordination is applied, this can range from static partitioning of the resource to fully centralized joint scheduling of the BS/TRP. For the purpose of comparing simulation results, the level of coordination is divided into categories as follows:
A. No coordination – no static partitioning or coordination of resources among BS/TRP
B. Independent/Uncoordinated scheduling – static partitioning of resources among BS/TRP, but with uncoordinated scheduling
C. Common/centralized scheduling among BS/TRP synchronized within the order of the cyclic prefix

The exact coordination schemes used are considered network implementation specific.
2.1.3	Performance metrics
As requested in the LS, the performance metrics used in the simulations are CSA, latency, percentage of UEs satisfying requirements and resource utilization. The CSA with a survival time of 1ms and latency CDF for each company's simulation results can be found in appendix A.
It should be noted that 3GPP has traditionally be using reliability as a performance metric for URLLC where the reliability for one UE is calculated as “” where  where  denotes the number of packets that are blocked from transmission or unsuccessfully decoded at the receiver within the latency deadline. The results summarized in this report are based on the CSA but some companies have included also reliability in their simulations. For the evaluated traffic model, the main difference between CSA with 1ms survival time and the traditionally used reliability is that for the former one packet error is tolerated and only two consecutive decoding errors are considered as a fault.
2.2	Simulation assumptions
The agreements on common simulation assumptions are shown in Table 1. Additional simulation parameters are taken from TR 38.824. 
Table 1: Agreed simulation assumptions
	Parameters
	5G-ACIA LS
	Agreement

	Factory hall size 
	120x50 m
	As in 5G-ACIA LS

	Room height 
	10 m
	As in 5G-ACIA LS

	Inter-BS/TRP distance 
	Depending on the number of TRPs, which are evenly deployed in the factory hall. Simulation company should provide the number of BSs/TRPs used in the simulation.
	According to proposed layout below (see figure below table)

	BS/TRP antenna height 
	1.5 m for InF-SL and InF-DL
8m for InF-SH and InF-DH
	As in 5G-ACIA LS

	Layout – BS/TRP deployment
	Depending on the number of TRPs
	12 TRPs within area with the same 2D placement as in TR 38.901 and TR 38.824. 

	Channel model 
	UC-2: InF-DH > InD-DL > InF-SH > InF-SL
	Mandatory: InF-DH
Optional:  InD-DL, InF-SH, InF-SL

	Carrier frequency and simulation bandwidth
	TDD
4 GHz: 100 MHz
30 GHz: 160 MHz
	As in 5G-ACIA LS

	TDD DL-UL configuration 
	Simulation company should report the used DL-UL configuration.
	Companies should report the used DL-UL configuration.  1:1 DL-UL configuration is recommended.

	Number of UEs per service area
	Up to 50 per service area, e.g., 10, 20, 40, and 50
	As in 5G-ACIA LS

	UE distribution 
	All UEs randomly distributed within the respective service area.
	As in 5G-ACIA LS

	Message size 
	48 bytes
	48 bytes

	DL traffic model 
	DL traffic arrival with option-1, option-2, and option-3.
	5G-ACIA Option 1 is mandatory. Companies are also encouraged to provide results for option 3

	UL traffic model 
	UL traffic is symmetric with DL, and DL-UL traffic arrival time relationship with option-1 and option-2
	As in 5G-ACIA LS with Option 1  as mandatory

	CSA requirements 
	UC-#2: 99.9999%
	UC-#2: 99.9999%

	Performance metrics
	1) CSA: single CDF of CSA distribution of all UEs in factory hall
2) Latency: single CDF of latency distribution of all UEs in factory hall
3) Percentage of UEs satisfying requirements 
4) resource utilization
	As in 5G-ACIA LS with 3) and 4) as low priority

Note: For metric 2) it is clarified that a packet transmission cannot be performed after the latency deadline. The collected statistics cannot exceed the latency requirement. The packets exceeding the deadline are visible in the UE packet error statistics

	E2E latency & air interface latency
	E2E latency: 1 ms for UC#2

	E2E latency: 1 ms for UC#2
Air interface latency: 1ms

	UE speed
	Linear movement
	Linear movement: 75 km/h
No explicit UE mobility (nor handovers) are modeled in the evaluations.

	BS antenna mount
	
	Option 1 (1 sector per BS) from 38.824 is used



The simulated layout is as follows:

Figure 1: Simulated layout 
No synchronization errors have been considered in the simulations.
More detail on companies’ simulation assumptions can be found in each company’s input document which are attached to this report.
3	Simulation results
The per company simulation results are summarized in Appendix A. An overall summary is provided in this section. The simulations from different companies have been grouped according to the coordination category as defined in section 2.1.2 and the number of users per service area. As stated in section 2, companies may have simulated different features and coordination schemes with different simulation assumptions. This means that the results are not always directly comparable, but experience shows that even with identical simulation assumptions results will vary.
3.1	FR1
3.1.1	DL
Table 2: Simulation results for DL in FR1 
	Coordination category
	Number of users per service area
	Number of samples
	Percentage of UEs satisfying requirements
	Resource utilization % range
	Comments

	A
	6.3 – 8.3
	1
	80 – 100
	
	

	
	10
	6
	86 – 100
	5.9 - 21.1
	

	
	12
	1
	100
	
	

	
	18
	1
	100
	
	

	
	20
	5
	84 – 100
	11.4 – 41.6
	

	
	30
	2
	97 - 100
	17.9 – 62.0
	

	
	40
	2
	69 – 100
	26.0 – 29.3
	

	
	50
	3
	62 – 100
	36.6 – 50.5
	

	
	60
	1
	86
	61.7
	

	B
	10
	3
	100
	1.7 – 2.2
	

	
	12
	1
	100
	
	

	
	20
	3
	97.5 - 100
	3.3 – 4.3
	

	
	22
	1
	100
	
	

	
	40
	2
	69 - 100
	7.3 – 7.5
	

	C
	10
	3
	100
	1.8 – 2.2
	

	
	15
	1
	100
	
	HARQ with orthogonal ReTx

	
	20
	4
	100
	3.7 – 4.7
	

	
	22.7
	1
	100
	
	Single-layer SU transmission with cell coordination

	
	30
	1
	100
	5.5
	

	
	40
	3
	98.4 - 100
	7.3 – 9.0
	

	
	50
	1
	73
	12.1
	

	
	43.8 - 90.7
	1
	100
	
	MU transmission with cell coordination



3.1.2	UL
Table 3: Simulation results for UL in FR1 
	Coordination category
	Number of users per service area
	Number of samples
	Percentage of UEs satisfying requirements
	Resource utilization % range
	Comments

	A
	8.3 – 10.4
	1
	96-100
	
	

	
	10
	4
	83 - 100
	6.1 – 14.7
	

	
	12
	1
	100
	
	

	
	18
	1
	99.8
	
	

	
	20
	5
	62 -100
	3.7 – 29.4
	

	
	30
	1
	100
	22.6
	

	
	40
	3
	35 – 99.8
	29.3 – 58.8
	

	
	50
	3
	26 – 100
	36.6 – 43
	

	
	60
	1
	88
	49.3
	

	B
	10
	3
	96.7 - 100
	1.8
	

	
	12
	1
	100
	
	

	
	20
	2
	94.2 - 100
	3.7
	

	
	22
	1
	100
	
	

	
	40
	2
	78 - 84
	6.6 – 7.3
	

	C
	10
	4
	98.3 – 100
	1.8
	

	
	15
	1
	100
	
	

	
	20
	4
	97.5 - 100
	3.7
	

	
	22.7
	1
	100
	
	Single-layer SU transmission with cell coordination

	
	30
	1
	100
	5.5
	

	
	40
	4
	96.7 - 100
	7.3 – 7.4
	

	
	50
	1
	99
	9.23
	


3.2	FR2
3.2.1	DL
Table 4: Simulation results for DL in FR2
	Coordination category
	Number of users per service area
	Number of samples
	Percentage of UEs satisfying requirements
	Resource utilization % range
	Comments

	A
	10
	1
	94.2
	
	

	
	20
	2
	83 – 95.4
	
	

	
	28
	1
	90.5
	
	

	
	40
	1
	
	20.3
	

	
	50
	1
	99.6
	25.4
	

	B
	10
	2
	92.5 - 100
	2.2 – 2.6
	

	
	20
	1
	95.8
	3.5
	

	C
	10
	3
	100
	1.3 – 2.6
	

	
	20
	3
	100
	2.8 – 4.3
	

	
	30
	1
	100
	4
	

	
	40
	3
	96.5 – 100
	5.3 – 9.1
	

	
	50
	3
	69 - 100
	6.6 – 14.3
	

	
	60
	1
	98.7
	13.1
	

	
	70
	1
	96.3
	17.6
	



3.2.2	UL
Table 5: Simulation results for UL in FR2 
	Coordination category
	Number of users per service area
	Number of samples
	Percentage of UEs satisfying requirements
	Resource utilization % range
	Comments

	A
	10
	1
	98.6
	
	

	
	20
	1
	90.5
	
	

	
	40
	1
	
	38.5
	

	
	50
	1
	97.6
	48.4
	

	B
	10
	2
	96.7 - 100
	2.4
	

	
	20
	1
	97.5
	4.7
	

	C
	10
	3
	98.3 - 100
	1.1 – 2.4
	

	
	20
	2
	98.3 – 100
	2.3 – 4.7
	

	
	30
	1
	100
	3.4
	

	
	40
	1
	100
	4.5
	

	
	50
	1
	100
	5.5
	

	
	60
	1
	100
	6.8
	

	
	70
	1
	99.8
	8
	



4 	Observations
[bookmark: _Hlk66314043]The CSA for 1ms survival time and latency have evaluated. Companies performed simulations at 4GHz with 100 MHz bandwidth and at 30 GHz with 160 MHz bandwidth. 
We make the following observations from the results:
· For both FR1 and FR2, the evaluations show that with the agreed simulation assumptions NR supports achieving close to 100 % of UEs satisfying the requirements for a relatively large number of users for both uncoordinated and coordinated deployments
· Simulation results from different companies vary due to different simulation assumptions
Coordination improves both communication service availability and resource utilization
References
RP-201279, “LS on 3GPP NR Rel-16 URLLC and IIoT performance evaluation”, 5G-ACIA
RP-202069, “Way forward on RAN work for 5G ACIA requested simulations“, Ericsson
[bookmark: _Ref66043495]“Simulation Results for 5G-ACIA (Second round)”, CATT
[bookmark: _Ref66043503]“Simulation Results for 5G-ACIA (Second round)”, Ericsson
[bookmark: _Ref66043512] “Simulation results for 5G-ACIA in the second round”, Huawei, HiSilicon
[bookmark: _Ref66043525]“5G-ACIA LS – Phase 3 input”, Intel Corporation
[bookmark: _Ref66043532]“Results for 5G-ACIA Performance Evaluation Round 2”, ITRI
[bookmark: _Ref66043541]“Final round of simulation results for 5G-ACIA evaluation”, Nokia, Nokia Shanghai Bell
[bookmark: _Ref66043549]“ FR1 simulation results for 5G-ACIA  performance evaluation”, Qualcomm CDMA Technologies.
[bookmark: _Ref66043552]“Simulation Assumptions and URLLC Performance Evaluations for 5G-ACIA Performance Evaluation Round 1(FR2)”, Qualcomm CDMA Technologies
[bookmark: _Ref66043562]“5G-ACIA 2nd round URLLC evaluation results”, vivo
[bookmark: _Ref66043568]“5G-ACIA evaluations - 2nd round of simulation results”, ZTE

Page 4
Draft prETS 300 ???: Month YYYY

	21/52	
Appendix A	Company simulation results
A.1	CATT[3]
	Frequency Range /
Category / 
Additional information
	Number of Users per service area
	Percentage of UEs satisfying requirements
	Resource utilization %
	CSA CDF
	Latency CDF

	FR1 DL

	A

[bookmark: OLE_LINK9][bookmark: OLE_LINK10](Target BLER = 1e-3)
	10
	100
	
	
	[image: ]


	
	20
	100
	
	
	[image: ]

	A

(Target BLER = 1e-5)
	10
	85.83
	
	
	
[image: ]



A.2	Ericsson[4]
	Category / 
Additional information
	Number of Users per service area
	Percentage of UEs satisfying requirements
	Resource utilization %
	CSA CDF
	Latency CDF

	FR1 DL

	A
	10
	90.71
	
	[image: ]
	[image: ]

	
	20
	84.05
	
	
	

	FR1 UL

	A
	10
	100
	
	[image: ]
	[image: ]

	
	20
	100
	
	
	

	FR2 DL

	A
	10
	94.17
	
	[image: ]
	[image: ]

	
	20
	83.17
	
	
	

	FR2 UL

	A
	10
	98.56
	
	[image: ]
	[image: ]

	
	20
	90.48
	
	
	



A.3	Huawei/HiSilicon[5]
	Category / 
(Additional information)
	Number of Users per service area
	Percentage of UEs satisfying requirements
	Resource utilization %
	CSA CDF
	Latency CDF

	FR1 DL

	B
	22
	100

	
	100%
	[image: ]

	A
	4.2
	100
	
	[image: ]
	[image: ]

	
	6.3
	100
	
	
	

	
	8.3
	80
	
	
	

	C

(Single-layer SU transmission with cell coordination)
	22.7
	100
	
	100%
	

	C

(MU transmission with cell coordination)
	43.8
	100
	
	[image: ]
	[image: ]

	
	45.3
	100
	
	
	

	
	75.0
	100
	
	
	

	
	83.3
	100
	
	
	

	
	43.8
	100
	
	
	

	
	90.7
	100
	
	
	

	FR1 UL

	B

(Orthogonal frequency reuse among TRPs)
	22
	100
	
	100%
	[image: ]

	A
	4.2
	100
	
	[image: ]
	[image: ]

	
	6.3
	100
	
	
	

	
	8.3
	100
	
	
	

	
	10.4
	96
	
	
	

	C

Single-layer SU transmission with cell coordination
	22.7
	100
	
	100%
	[image: ]



A.4	Intel[6]
	Category / 
(Additional information)
	Number of Users per service area
	Percentage of UEs satisfying requirements
	Resource utilization %
	CSA CDF
	Latency CDF

	FR1 DL

	A
	10
	99.9
	21.09
	[image: ]
	[image: ]

	
	20
	98
	41.63
	
	

	
	30
	87
	62.04
	
	

	FR1 UL

	A
	10
	100
	14.71
	[image: ]
	[image: ]

	
	20
	99.9
	29.41
	
	

	
	40
	80
	58.82
	
	



A.5	ITRI[7]
	Category / 
(Additional information)
	Number of Users per service area
	Percentage of UEs satisfying requirements
	Resource utilization %
	CSA CDF
	Latency CDF

	FR1 DL

	A
	10
	91.67
	7.326
	[image: ]
	[image: ]

	
	20
	87.08
	14.652
	
	

	
	40
	68.75
	29.303
	
	

	
	50
	62.17
	36.629
	
	

	A
(1 PRB)
	40
	71.041
	7.325
	[image: ]
	

	B
	10
	100
	1.83131
	[image: ]
	

	
	20
	100
	3.66261
	
	

	
	40
	100
	7.3253
	
	

	FR1 UL

	A
	10
	83.33
	7.326
	[image: ]
	[image: ]

	
	20
	62.08
	14.652
	
	

	
	40
	35
	29.304
	
	

	
	50
	25.5
	36.63
	
	

	A
(1 PRB)
	40
	56.875
	7.3257
	[image: ]
	

	B
	10
	98.333
	1.83141
	[image: ]
	

	
	20
	94.1667
	3.66284
	
	

	
	40
	84.167
	7.32569
	
	



A.6	Nokia, Nokia Shanghai Bell[8]
	Category / 
(Additional information)
	Number of Users per service area
	Percentage of UEs satisfying requirements
	Resource utilization %
	CSA CDF
	Latency CDF

	FR1 DL

	A
	50
	100
	50.5
	[image: ]
	[image: ]

	
	60
	86.5
	61.7
	
	

	FR1 UL

	A
	50
	99.96
	38.9
	[image: ]
	[image: ]

	
	60
	87.8
	49.3
	
	

	FR2 DL

	Nokia
	40
	
	20.3
	[image: ]
	[image: ]

	
	50
	99.6
	25.4
	
	

	FR2 UL

	Nokia
	40
	
	38.5
	[image: ]
	[image: ]

	
	50
	97.6
	48.4
	
	



A.7	Qualcomm[9][10]
	Category / 
(Additional information)
	Number of Users per service area
	Percentage of UEs satisfying requirements
	Resource utilization %
	CSA CDF
	Latency CDF

	FR1 DL

	A

(One shot, packet survival time = 0)
	5
	100
	
	[image: ]
	[image: ]

	
	12
	98.75
	
	
	

	A

(One shot, packet survival time = 1)
	12
	100
	
	
	[image: ]

	
	18
	100
	
	
	

	B

(One shot, packet survival time = 1)
	12
	100
	
	
	Similar to the above

	C

( HARQ, packet survival time = 0)
	15
	100
	
	
	[image: ]

	
	20
	100
	
	
	

	FR1 UL

	A

(One shot, packet survival time = 0)
	5
	100
	
	[image: ]
	[image: ]

	
	12
	98
	
	
	

	A

(One shot, packet survival time = 1)
	12
	100
	
	[image: ]
	[image: ]

	
	18
	99.75
	
	
	

	B

(One shot, packet survival time = 0)
	12
	100
	
	
	Similar to the above

	C

( HARQ, packet survival time = 0)
	15
	100
	
	[image: ]
	[image: ]

	FR2 DL

	A
	20
	95.42
	
	[image: ]
	[image: ]

	
	28
	90.48
	
	
	



A.8	vivo[11]
	Category / 
(Additional information)
	Number of Users per service area
	Percentage of UEs satisfying requirements
	Resource utilization %
	CSA CDF
	Latency CDF

	FR1 DL

	A
	10
	100
	5.9
	[image: ]
	[image: ]

	
	20
	100
	11.4
	
	

	
	30
	100
	17.9
	
	

	
	40
	100
	26.0
	
	

	
	50
	100
	40.0
	
	

	C
	10
	100
	1.8
	100%
	[image: ]

	
	20
	100
	3.7
	
	

	
	30
	100
	5.5
	
	

	
	40
	100
	7.3
	
	

	FR1 UL

	A
	10
	100
	6.1
	[image: ]
	[image: ]

	
	20
	100
	13.1
	
	

	
	30
	100
	22.6
	
	

	
	40
	99.8
	30.0
	
	

	
	50
	99.7
	43.0
	
	

	C

	10
	100
	1.8
	100%
	[image: ]

	
	20
	100
	3.7
	
	

	
	30
	100
	5.5
	
	

	
	40
	100
	7.3
	
	

	FR2 DL

	C
	10
	100
	1.3
	[image: ]
	[image: ]

	
	20
	100
	2.8
	
	

	
	30
	100
	4.0
	
	

	
	40
	100
	5.3
	
	

	
	50
	100
	6.6
	
	

	
	60
	97.8
	13.1
	
	

	
	70
	96.3
	17.6
	
	

	FR2 UL

	C

	10
	100
	1.1
	[image: ]
	[image: ]

	
	20
	100
	2.3
	
	

	
	30
	100
	3.4
	
	

	
	40
	100
	4.5
	
	

	
	50
	100
	5.5
	
	

	
	60
	100
	6.8
	
	

	
	70
	99.8
	8.0
	
	




A.9	ZTE[12]
	Category / 
(Additional information)
	Number of Users per service area
	Percentage of UEs satisfying requirements
	Resource utilization %
	CSA CDF
	Latency CDF

	FR1 DL

	B

(1e-3 target BLER)
	10
	100
	1.72
	100%
	[image: ]

	
	20
	100
	3.34
	100%
	[image: ]

	
	40
	68.75
	7.48
	100%
	[image: ]

	C

(1e-3 target BLER)
	10
	100
	2.22
	100%
	[image: ]

	
	20
	100
	4.68
	100%
	[image: ]

	
	40
	100
	9.01
	100%
	[image: ]

	
	50
	72.76
	12.07
	100%
	[image: ]

	B

 (1e-6 target BLER)
	10
	100
	2.21
	100%
	[image: ]

	
	20
	97.5
	4.29
	[image: ]
	[image: ]

	

C

(1e-6 target BLER)
	10
	100
	2.22
	100%
	[image: ]

	
	20
	100
	4.29
	[image: ]
	[image: ]

	
	40
	98.44
	9.01
	[image: ]
	[image: ]

	FR1 UL

	B

(1e-3 target BLER)
	10
	100
	1.84
	100%
	[image: ]

	
	20
	100
	3.68
	100%
	[image: ]

	
	40
	78.33
	6.57
	100%
	[image: ]

	C

(1e-3 target BLER)
	10
	100
	1.84
	100%
	[image: ]

	
	20
	100
	3.68
	100%
	[image: ]

	
	40
	100
	7.35
	100%
	[image: ]

	
	50
	98.67
	9.23
	100%
	[image: ]

	B

(1e-6 target BLER)
	10
	96.67
	1.84
	[image: ]
	[image: ]

	C

(1e-6 target BLER)
	10
	98.33
	1.84
	100%
	[image: ]

	
	20
	97.5
	3.68
	100%
	[image: ]

	
	40
	96.67
	7.35
	[image: ]
	[image: ]

	FR2 DL



	B

(1e-3 target BLER)
	10
	100
	2.24
	100%
	[image: ]

	
	20
	95.83
	3.54
	[image: ]
	[image: ]

	C

(1e-3 target BLER)
	10
	100
	2.06
	100%
	[image: ]

	
	20
	100
	3.41
	100%
	[image: ]

	
	40
	99.58
	7.89
	100%
	[image: ]

	
	50
	93.33
	12.12
	[image: ]
	[image: ]

	B

(1e-6 target BLER)
	10
	92.50
	2.57
	[image: ]
	[image: ]

	C

(1e-6 target BLER)
	10
	100
	2.60
	100%
	[image: ]

	
	20
	100
	4.29
	100%
	[image: ]

	
	40
	96.46
	9.13
	100%
	[image: ]

	
	50
	69.33
	14.31
	[image: ]
	[image: ]

	FR2 UL




	B

(1e-3 target BLER)
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