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1. [bookmark: _Ref521334010]Introduction
During RAN1#111, evaluation scenarios, methodologies and assumptions on NR duplex evolution were further discussed and many consensuses were reached on this topic [1]. 
In this contribution, views on remaining issues for evaluation methodologies and evaluation assumptions are further provided. And initial SLS results are updated based on the agreed simulation assumptions in RAN1#111 meeting. 
2. Discussion
1 
2 
1. 
2. 
2.1. Evaluation methodology
2.1.1. LLS purpose
The following agreement was made in RAN1#111 with a couple of FFS points.
	Agreement
RAN1 agrees link-level simulations (LLS) may be performed for various purposes related to SBFD performance and feasibility in both FR1 and FR2, interested companies may perform LLS at least for the following purpose:
· To evaluate coverage performance
· Option 1: Take link level evaluation methodology in TR 38.830 (i.e., LLS + Link budget analysis) as starting point to evaluate the coverage performance (e.g., MPL, MCL, MIL) for SBFD considering inter-gNB/sector interference and self interference. 
· Other options (e.g. SLS as a tool to obtain the coverage metric) are not precluded 
· Details on LLS including but not limited to impact of different BS antennas to channel reciprocity / BF
· FFS: 
· To evaluate advanced receivers and realistic demodulation performance
· To evaluate UE-UE CLI mitigation performance 
· To evaluate gNB-gNB CLI mitigation performance
· To evaluate feasibility and performance of self-IC accounting for realistic non-linearities in the gNB transmit and receive chains 
· Details on LLS including but not limited to impact of different BS antennas to channel reciprocity / BF



For the CLI mitigation performance evaluation, it depends more on CLI handling scheme itself. Some CLI mitigation solutions should be evaluated via LLS, e.g. advanced receiver based solution, while some CLI mitigation solutions should be evaluated via SLS, e.g. scheduling coordination based solution. From our point of view, self-interference mitigation performance mainly depends on RAN4’s input other than RAN1’s LLS evaluation. Therefore, whether LLS is used for other purposes in addition to coverage performance evaluation can be up to companies’ interests.
Proposal 1: LLS for other purpose besides coverage performance evaluation is up to companies’ interests. 
2.1.2. UE-UE CLI modeling
	Agreement
For SLS in RAN1, regarding Tx leakage model of UE-UE co-channel inter-subband CLI modelling, Option 1 is used as starting point.
· Option 1: RAN1 to take in-band emission (IBE) defined in TS38.101-1 and TS38.101-2 as starting point.
· Send LS to RAN4 to ask them whether it can be modelled as an equivalent frequency flat model (e.g., ) based on RAN4 IBE requirement, and if possible, what is the value of 



IBE based method was agreed for Tx leakage model of UE-UE co-channel inter-subband CLI modelling in last meeting while Rx impairment model of UE-UE co-channel inter-subband CLI modelling is still open. The following two options were proposed in RAN1#111 meeting. 
· Option 1: Reuse UE ACS in absence of further RAN4 inputs.
· Option 2: RAN1 assumes no UE in-band selectivity in absence of further RAN4 inputs, i.e., 0 dB without any rejection/attenuation on interference in Rx model.
Besides those two options, ICS based solution was proposed [2] in RAN4. The issue was extensively discussed in RAN4. From our view, RAN1 can wait for RAN4’s conclusion on this issue.
Proposal 2: Wait for RAN4 conclusion on Rx impairment model of UE-UE co-channel inter-subband CLI modelling. 
2.2. Evaluation assumptions for SBFD deployment case 4
For deployment case 4, i.e. adjacent-channel co-existence case, reusing the traditional inter-cell interference (including BS-UE and UE-BS) modelling mothed defined in TR38.828 can be considered. And ACIR based method was agreed for BS-BS/ UE-UE adjacent-channel CLI modelling. With respect to ACIR for FR1 for deployment case 4, the parameters defined in Table 5.2.1.2-1 in TR38.828 can be used.
[bookmark: _Ref115428249][bookmark: _Ref115428221]Table 1  (Table 5.2.1.2-1 in TR 38.828: ACIR for FR1)
	Parameter
	Assumption/Value

	ACIR BS-BS
	43 dB

	ACIR BS-UE
	33 dB

	ACIR UE-BS
	30 dB

	ACIR UE-UE
	28 dB



With respect to ACLR and ACS for FR2 for deployment case 4, the parameters defined in Table 5.2.2.2-1 in TR38.828 can be used.
Table 2: (Table 5.2.2.2-1 in TR 38.828: ACLR and ACS for FR2)
	Parameter
	Assumption/Value

	BS ACLR
	28 dB

	UE ACLR
	17 dB

	BS ACS
	23.5 dB

	UE ACS
	23 dB



Proposal 3: Adopt the ACIR defined in Table 5.2.1.2-1 in TR38.828 for FR1 for SBFD deployment case 4.
Proposal 4: Adopt the ACLR and ACS defined in Table 5.2.2.2-1 in TR38.828 for FR2 for SBFD deployment case 4.
3. Initial SLS results
	· Alt 1 (No SBFD DL subband in the slots/symbols that correspond to UL slots/symbols in legacy TDD): 
· Legacy TDD: Static TDD UL/DL configuration with {DDDSU}, where S=[12D:2G:0U]
· SBFD: Frame structure#1 (DXXXU), where X denotes a SBFD slot. In time domain, SBFD UL subband spans all the symbols in a SBFD slot. In frequency domain, SBFD UL subband is about [20%] of the channel bandwidth.
· Alt 4 (strive for the same UL/DL resource ratio between Legacy TDD and SBFD): 
· Legacy TDD: Static TDD UL/DL configuration with {DDDSU}, where S=[12D:2G:0U]
· SBFD: Frame structure#3 (XXXXX), where X denotes a SBFD slot. In time domain, SBFD UL subband spans all the symbols in a SBFD slot. In frequency domain, SBFD UL subband is about [20%] of the channel bandwidth.




In RAN1#109-e meeting, Alt 1 and Alt 4 were agreed as two of the four SBFD configurations alternatives. The initial simulation results of Alt 1 and Alt 4 for deployment Case 1 are given respectively in the following sections.
3.1. Simulation results of SBFD configuration Alt 1 with large packet (0.5Mbyte for DL and 0.125 Mbytes for UL)
3.1.1. Indoor office
[bookmark: _Ref118730675]Table 3: Latency and RU results for indoor office
	Feature
	DL latency (ms)
	UL latency (ms)

	
	5%
	50%
	95%
	Mean
	Type-1 RU (%)
	Type-2 RU (%)
	5%
	50%
	95%
	Mean
	Type-1 RU (%)
	Type-2 RU (%)

	Low load
	Legacy TDD
	6.97
	11.4
	17.32
	11.8
	6.02
	7.52
	4.79
	6.2
	12.01
	7.2
	1.53
	7.66

	
	SBFD
	9.81
	12.78
	19.1
	13.41
	5.6
	8.36
	3.43
	5.58
	8.68
	5.91
	2.15
	6.53

	Medium  load
	Legacy TDD
	12.03
	16.47
	26.77
	17.47
	19.89
	24.86
	8.09
	11.32
	21.45
	12.47
	5.74
	28.69

	
	SBFD
	14.67
	18.6
	28.79
	19.89
	17.53
	26.17
	5.59
	8.51
	12.81
	9.42
	7.01
	21.24

	High  load
	Legacy TDD
	33.91
	44.94
	60.82
	46.22
	40.94
	51.18
	20.76
	35.26
	58.53
	37.38
	10.52
	52.61

	
	SBFD
	37.99
	47.897
	70.99
	50.67
	34.7
	51.79
	18.39
	25.26
	35.04
	26
	16.75
	50.76
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[bookmark: _Ref118730686]Figure 1: Latency results for indoor office
As can be seen from Table 3 and Figure 1, UL latency of SBFD is reduced at all three load conditions for indoor office scenario at the cost of slightly increased DL latency.
Observation 1: For indoor office, compared to legacy TDD, SBFD with Alt 1 can significantly reduce the UL latency at the cost of slightly increased DL latency.
[bookmark: _Ref118731520][bookmark: _Ref118731004]Table 4: UPT results for indoor office
	Feature
	DL UPT (Mbps)
	UL UPT (Mbps)

	
	5%
	50%
	95%
	Mean
	5%
	50%
	95%
	Mean

	Low load 
	Average-UPT
	Legacy TDD
	245.65
	327.14
	428.14
	336.84
	73.16
	130.54
	208.59
	130.31

	
	
	SBFD
	191.63
	291.2
	345.52
	281.55
	125.62
	168.33
	209.38
	170.73

	
	Tail-UPT
	Legacy TDD
	136.23
	221.85
	277.19
	218.6
	50.68
	82.43
	103.99
	84.98

	
	
	SBFD
	134.7
	208.18
	242.8
	200.15
	93.87
	131.55
	166.55
	132.94

	
	Median-UPT
	Legacy TDD
	249.77
	332.67
	442.41
	347.6
	75.3
	126.07
	188.76
	122.04

	
	
	SBFD
	198.67
	296.2
	360.52
	286.42
	114.77
	168.33
	209.2
	168.66

	Median load
	Average-UPT
	Legacy TDD
	162.62
	224.89
	272.74
	225.82
	53
	82.37
	106.58
	79.45

	
	
	SBFD
	127.24
	199.36
	241.02
	194.25
	85.09
	116.4
	150.67
	117.53

	
	Tail-UPT
	Legacy TDD
	99.2
	151.03
	180.03
	144.89
	29.44
	46.97
	61.45
	47.04

	
	
	SBFD
	84.48
	138.45
	158.45
	132.48
	46.64
	75.28
	87.68
	73.58

	
	Median-UPT
	Legacy TDD
	164.45
	239.84
	304.27
	238.66
	46.26
	83.93
	107.23
	77.76

	
	
	SBFD
	128.73
	207.21
	251.65
	200.41
	78.47
	113.25
	152.75
	117.55

	High load
	Average-UPT
	Legacy TDD
	73.87
	89.54
	105.83
	89.78
	16.8
	26.89
	37.29
	27.25

	
	
	SBFD
	58.71
	82.91
	99.18
	82.47
	22.26
	39.08
	53.19
	39.52

	
	Tail-UPT
	Legacy TDD
	50.27
	65.71
	75.16
	65.33
	11.22
	18.61
	20.61
	17.8

	
	
	SBFD
	45.86
	60.31
	69.13
	59.39
	18.67
	29.61
	36.44
	29.07

	
	Median-UPT
	Legacy TDD
	72.21
	89.04
	103.03
	87.99
	16.45
	24.12
	32.83
	24.82

	
	
	SBFD
	59.35
	83.29
	98.53
	82.99
	20.62
	39.16
	54.25
	39.77
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[bookmark: _Ref118731030]Figure 2: UPT results for indoor office
As can be seen from Table 4 and Figure 2, SBFD achieves better UL user throughput at all load conditions for indoor office than that of the legacy TDD at the cost of decreased DL user throughput due to more resources are allocated for UL in SBFD.
Observation 2: For indoor office, compared to legacy TDD, SBFD with Alt 1 achieves better UL user throughput at all three load conditions at the cost of decreased DL user throughput.
3.1.2. Urban macro
[bookmark: _Ref118731547]Table 5: Latency and RU results for urban macro
	Feature
	DL latency (ms)
	UL latency (ms)

	
	5%
	50%
	95%
	Mean
	Type-1 RU (%)
	Type-2 RU (%)
	5%
	50%
	95%
	Mean
	Type-1 RU (%)
	Type-2 RU (%)

	Low load
	Legacy TDD
	11.05
	16.52
	24.58
	17.07
	5.32
	7.02
	5.84
	10.74
	18.39
	11.37
	1.75
	8.76

	
	SBFD
	15.18
	18.45
	25.63
	19.33
	5.78
	8.63
	4.5
	7.88
	10.89
	7.97
	2.39
	7.24

	Medium  load
	Legacy TDD
	21.64
	27.92
	39.34
	28.89
	19.62
	24.52
	10.81
	18.14
	28.06
	18.05
	5.95
	29.75

	
	SBFD
	24.78
	29.43
	45.92
	31.26
	17.48
	26.09
	9.31
	12.68
	17.33
	12.99
	9.66
	29.27

	High  load
	Legacy TDD
	51.67
	65.04
	89.27
	67.04
	41.93
	52.41
	34.35
	44.85
	70.62
	47.58
	10.39
	51.94

	
	SBFD
	60.36
	72.58
	91.19
	73.83
	34.07
	50.85
	21.87
	28.08
	37.66
	28.94
	16.73
	50.69
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[bookmark: _Ref118731558]Figure 3: Latency results for urban macro
As can be seen from Table 5 and Figure 3, UL latency is significantly reduced in SBFD at all three load conditions for urban macro at the cost of slightly increased DL latency.
Observation 3: For urban macro, compared to legacy TDD, SBFD with Alt 1 can significantly reduce the UL latency at all three load conditions with the cost of slightly increased DL latency.
[bookmark: _Ref118731665]Table 6: UPT results for urban macro
	Feature
	DL UPT (Mbps)
	UL UPT (Mbps)

	
	5%
	50%
	95%
	Mean
	5%
	50%
	95%
	Mean

	Low load 
	Average-UPT
	Legacy TDD
	163.63
	233.54
	307.13
	233.86
	44.14
	94.8
	128.73
	92.01

	
	
	SBFD
	153.86
	218.63
	246.88
	212.14
	27.49
	53.32
	64.35
	50.6

	
	Tail-UPT
	Legacy TDD
	118.31
	161.09
	201.31
	161.44
	58.03
	89.53
	108.14
	86.96

	
	
	SBFD
	110.24
	149.26
	165.24
	144.98
	58.89
	85.07
	118.75
	83.78

	
	Median-UPT
	Legacy TDD
	156.56
	233.31
	303.99
	232.67
	42.51
	88.01
	122.91
	85.34

	
	
	SBFD
	150.33
	218.36
	246.01
	211.69
	91.45
	118.25
	150.34
	121.65

	Median load
	Average-UPT
	Legacy TDD
	98.96
	139.87
	173.25
	138.13
	28.89
	54.03
	72.68
	52.71

	
	
	SBFD
	90.58 
	132.70 
	154.35 
	128.54 
	53.54
	70.39
	87.93
	70.68

	
	Tail-UPT
	Legacy TDD
	73.74
	104.62
	130.15
	103.25
	23.03
	36.16
	48.04
	36.15

	
	
	SBFD
	72.29 
	98.16 
	109.45 
	95.28 
	36.3
	54.86
	67.8
	53.78

	
	Median-UPT
	Legacy TDD
	96.63
	138.52
	173.54
	137.66
	29.87
	54.03
	65.58
	50.68

	
	
	SBFD
	86.21
	129.78 
	150.24 
	127.37 
	52.62
	74.48
	89.76
	74.01

	High load
	Average-UPT
	Legacy TDD
	42.08
	60.09
	69.62
	58.74
	13.52
	22.29
	30.4
	22.3

	
	
	SBFD
	42.29
	54.31
	61.96
	53.74
	26.43
	34.51
	41.6
	34.68

	
	Tail-UPT
	Legacy TDD
	32.92
	44.15
	51.69
	43.39
	10.18
	14.45
	17.83
	14.45

	
	
	SBFD
	32
	42.46
	46.75
	41.31
	14.31
	26.33
	31.02
	25.64

	
	Median-UPT
	Legacy TDD
	42.44
	60.16
	69.74
	58.39
	14.16
	22.51
	30.22
	22.19

	
	
	SBFD
	40.57
	53.88
	61.11
	52.35
	23.63
	34.67
	46.72
	34.59


       
Low load
      
Median load
     
High load
[bookmark: _Ref118731679]Figure 4: UPT results for urban macro
As can be seen from Table 6 and Figure 4, SBFD achieves better UL user throughput at all three load conditions for urban macro than that of the legacy TDD at the cost of slightly decreased DL user throughput due to more resources are allocated for UL in SBFD. It is observed that improvement of UL performance is much more than the degradation of DL performance. 
Observation 4: For urban macro, compared to legacy TDD, SBFD with Alt 1 achieves better UL user throughput at all three load conditions at the cost of slightly decreased DL user throughput.
3.2. Simulation results of SBFD configuration Alt 1 with small packet (4Kbytes for DL and 1Kbyte for UL)
3.2.1. Indoor office
[bookmark: _Ref127280118][bookmark: _Ref127280105]Table 7: Latency and RU results for indoor office
	Feature
	DL latency (ms)
	UL latency (ms)

	
	5%
	50%
	95%
	Mean
	Type-1 RU (%)
	Type-2 RU (%)
	5%
	50%
	95%
	Mean
	Type-1 RU (%)
	Type-2 RU (%)

	Low load
	Legacy TDD
	0.52
	0.74
	0.97
	0.8
	6.29
	7.86
	0.52
	0.75
	0.98
	0.77
	1.61
	8.04

	
	SBFD
	0.52
	0.75
	0.97
	0.77
	5.32
	7.94
	0.52
	0.74
	0.98
	0.76
	2.42
	7.32

	Medium  load
	Legacy TDD
	0.52
	0.74
	0.97
	0.8
	19.85
	24.81
	0.51
	0.75
	0.97
	0.77
	5.72
	28.58

	
	SBFD
	0.52
	0.75
	0.97
	0.77
	17.06
	25.47
	0.52
	0.74
	0.97
	0.76
	7.23
	21.9

	High  load
	Legacy TDD
	0.52
	0.76
	0.99
	0.88
	40.9
	51.12
	0.52
	0.75
	0.97
	0.76
	10.47
	52.34

	
	SBFD
	0.52
	0.8
	1.4
	0.9
	34.64
	51.7
	0.52
	0.75
	0.97
	0.76
	16.8
	50.91
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[bookmark: _Ref127281215]Figure 5: Latency results for indoor office
As can be seen from Table 7 and Figure 5, SBFD has comparable DL and UL latency performances with legacy TDD besides DL latency at high load (due to less resources are allocated for DL compared to legacy TDD) for indoor office.
Observation 5: For indoor office, SBFD has comparable DL and UL latency performance with legacy TDD besides DL latency at high load for Alt 1 with small packet.
[bookmark: _Ref127285918]Table 8: UPT results for indoor office
	Feature
	DL UPT (Mbps)
	UL UPT (Mbps)

	
	5%
	50%
	95%
	Mean
	5%
	50%
	95%
	Mean

	Low load 
	Average-UPT
	Legacy TDD
	40.77
	42.63
	44.03
	42.61
	10.09
	10.69
	11.31
	10.69

	
	
	SBFD
	41.23
	42.59
	43.94
	42.66
	10.08
	10.66
	11.53
	10.69

	
	Tail-UPT
	Legacy TDD
	32.34
	32.87
	33.51
	32.62
	8.05
	8.23
	8.63
	8.22

	
	
	SBFD
	32.45
	32.83
	33.44
	32.66
	8.04
	8.21
	8.62
	8.23

	
	Median-UPT
	Legacy TDD
	32.62
	40.78
	42.88
	45.46
	10.09
	10.69
	11.31
	10.69

	
	
	SBFD
	32.66
	41.08
	42.87
	45.5
	9.96
	10.61
	11.36
	10.66

	Median load
	Average-UPT
	Legacy TDD
	40.77
	42.63
	44.03
	42.61
	10.09
	10.69
	11.31
	10.69

	
	
	SBFD
	41.2
	42.69
	44.03
	42.66
	10.13
	10.65
	11.46
	10.71

	
	Tail-UPT
	Legacy TDD
	32.29
	32.85
	33.48
	32.62
	8.04
	8.23
	8.63
	8.23

	
	
	SBFD
	32.39
	32.86
	33.45
	32.66
	8.02
	8.22
	8.63
	8.22

	
	Median-UPT
	Legacy TDD
	40.68
	42.85
	45.56
	42.94
	9.78
	10.63
	11.88
	10.71

	
	
	SBFD
	41.05
	42.99
	45.53
	43.09
	9.77
	10.52
	12.08
	10.72

	High load
	Average-UPT
	Legacy TDD
	14.76
	40.93
	43.63
	38.8
	10.11
	10.67
	11.37
	10.68

	
	
	SBFD
	24.17
	37.29
	39.1
	36.16
	10.21
	10.66
	11.41
	10.71

	
	Tail-UPT
	Legacy TDD
	4.53
	32.66
	33.51
	30.55
	8.02
	8.24
	8.6
	8.22

	
	
	SBFD
	9.05
	23.21
	25.36
	22.03
	8.01
	8.23
	8.62
	8.23

	
	Median-UPT
	Legacy TDD
	35.65
	42.25
	44.68
	41.46
	9.79
	10.63
	11.86
	10.71

	
	
	SBFD
	33.59
	39.62
	41.7
	39.28
	9.67
	10.59
	11.95
	10.72





      
Low load
     
Median load
     
High load
[bookmark: _Ref127285931]Figure 6: UPT results for indoor office
As can be seen from Table 8 and Figure 6, SBFD shows comparable UL/DL user throughput with legacy TDD for indoor office except that it shows worse DL user throughput performance at high load (as the consequence of reduced DL resources).
Observation 6: For indoor office, SBFD with Alt 1 with small packet shows comparable UL/DL user throughput with legacy TDD except that it shows worse DL user throughput performance at high load.
3.2.2. Urban macro
[bookmark: _Ref127286527]Table 9: Latency and RU results for urban macro
	Feature
	DL latency (ms)
	UL latency (ms)

	
	5%
	50%
	95%
	Mean
	Type-1 RU (%)
	Type-2 RU (%)
	5%
	50%
	95%
	Mean
	Type-1 RU (%)
	Type-2 RU (%)

	Low load
	Legacy TDD
	0.52
	0.75
	0.97
	0.81
	6.36
	7.95
	0.52
	0.75
	0.97
	0.76
	1.79
	8.96

	
	SBFD
	0.52
	0.75
	0.98
	0.78
	5.86
	8.75
	0.52
	0.75
	0.97
	0.76
	2.47
	7.49

	Medium  load
	Legacy TDD
	0.52
	0.75
	0.97
	0.81
	19.32
	24.15
	0.52
	0.74
	0.97
	0.76
	5.79
	28.97

	
	SBFD
	0.52
	0.77
	1.15
	0.82
	17.96
	26.76
	0.52
	0.75
	0.98
	0.76
	9.26
	28.06

	High  load
	Legacy TDD
	0.52
	0.78
	5.58
	1.23
	41.56
	51.95
	0.52
	0.77
	3.31
	1.1
	10.3
	51.48

	
	SBFD
	0.53
	0.85
	3.12
	1.07
	33.98
	50.72
	0.52
	0.79
	1.64
	0.88  
	16.68
	50.54
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[bookmark: _Ref127286555][bookmark: _Ref127286538]Figure 7: Latency results for urban macro
As can be seen from Table 9 and Figure 7, SBFD shows comparable DL and UL latency with legacy TDD except that it shows significant performance gain at 95%-CDF of DL/UL latency (multiple HARQ retransmissions are needed where SBFD can achieve significant gain) at high load condition.
Observation 7: For urban macro, SBFD with Alt 1 with small packet shows comparable DL and UL latency with legacy TDD except that it shows significant performance gain at 95%-CDF of DL/UL latency at high load condition.
[bookmark: _Ref127286928]Table 10: UPT results for urban macro
	Feature
	DL UPT (Mbps)
	UL UPT (Mbps)

	
	5%
	50%
	95%
	Mean
	5%
	50%
	95%
	Mean

	Low load 
	Average-UPT
	Legacy TDD
	37.85
	42.38
	43.79
	41.93
	10
	10.63
	11.32
	10.63

	
	
	SBFD
	37.73
	42.39
	43.84
	42.02
	10.01
	10.62
	11.3
	10.64

	
	Tail-UPT
	Legacy TDD
	32.28
	32.82
	33.61
	32.59
	8.05
	8.23
	8.58
	8.22

	
	
	SBFD
	32.2
	32.83
	33.62
	32.63
	8.05
	8.24
	8.62
	8.23

	
	Median-UPT
	Legacy TDD
	40.5
	42.74
	44.54
	42.65
	9.56
	10.58
	11.79
	10.65

	
	
	SBFD
	40.56
	42.56
	44.54
	42.62
	9.68
	10.66
	11.82
	10.72

	Median load
	Average-UPT
	Legacy TDD
	30.14
	42.36
	43.63
	41.04
	10.05
	10.66
	11.35
	10.69

	
	
	SBFD
	32.71
	39.81
	42.54
	38.88
	9.99
	10.65
	11.31
	10.68

	
	Tail-UPT
	Legacy TDD
	6.7
	32.79
	33.58
	31.51
	8.03
	8.24
	8.65
	8.25

	
	
	SBFD
	10.18
	27.01
	32.61
	25.32
	7.97
	8.29
	8.66
	8.27

	
	Median-UPT
	Legacy TDD
	40.27
	42.61
	44.66
	42.63
	9.62
	10.7
	11.72
	10.72

	
	
	SBFD
	39.08
	41.5
	43.79
	41.49
	9.62
	10.67
	11.95
	10.74

	High load
	Average-UPT
	Legacy TDD
	7.38
	38.06
	43.6
	31.65
	1.49
	9.53
	10.86
	8.32

	
	
	SBFD
	15.4
	34.84
	38.08
	31.22
	6.81
	9.94
	11.08
	9.45

	
	Tail-UPT
	Legacy TDD
	4.15
	32.24
	33.28
	21.23
	0.75
	2.47
	8.36
	4.74

	
	
	SBFD
	7.84
	21.85
	24.07
	17.55
	3.36
	5.3
	8.26
	5.97

	
	Median-UPT
	Legacy TDD
	6.03
	41.29
	44.39
	37.52
	1.74
	9.75
	11.22
	8.99

	
	
	SBFD
	22.69
	38.11
	40.83
	36.11
	7.74
	10.06
	11.25
	9.89
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[bookmark: _Ref127286915]Figure 8: UPT results for urban macro
As can be seen from Table 10 and Figure 8, SBFD achieves better UL user throughput at high load condition for urban macro than that of the legacy TDD, as the consequence of more UL resource allocation in SBFD. SBFD shows worse DL user throughput except 5% CDF (multiple HARQ retransmissions are needed where SBFD can achieve significant gain) of DL UPT at high load condition than that of the legacy TDD, as the consequence of less DL resource allocation in SBFD. And SBFD shows comparable DL and UL throughput with legacy TDD at low and medium load conditions for indoor office.
Observation 8: For urban macro, compared to legacy TDD, SBFD with Alt 1 with small packet achieves better UL user throughput at high load condition at the cost of decreased DL user throughput except 5% CDF of DL UPT.

3.3. Simulation results of SBFD configuration Alt 4 with large packet (0.5Mbyte for DL and 0.125 Mbytes for UL)
3.3.1. Indoor office
[bookmark: _Ref118731751]Table 11: Latency and RU results for indoor office （0.5Mbyte for DL and 0.125 Mbytes for UL）
	Feature
	DL latency (ms)
	UL latency (ms)

	
	5%
	50%
	95%
	Mean
	Type-1 RU (%)
	Type-2 RU (%)
	5%
	50%
	95%
	Mean
	Type-1 RU (%)
	Type-2 RU (%)

	Low load
	Legacy TDD
	6.97
	11.40
	17.32
	11.80
	6.02
	7.52
	4.79
	6.20
	12.01
	7.20
	1.53
	7.66

	
	SBFD
	6.84
	9.68
	16.80
	10.52 
	5.62
	7.03
	3.53 
	5.57 
	8.75 
	5.79 
	1.64
	8.19

	Medium  load
	Legacy TDD
	12.03
	16.47
	26.77
	17.47
	19.89
	24.86
	8.09
	11.32
	21.45
	12.47
	5.74
	28.69

	
	SBFD
	11.70
	 15.65
	 25.52
	 16.82 
	19.34
	24.18
	6.56 
	10.84 
	15.37 
	11.00 
	5.78
	28.91

	High  load
	Legacy TDD
	33.91
	44.94
	60.82
	46.22
	40.94
	51.18
	20.76
	35.26
	58.53
	37.38
	10.52
	52.61

	
	SBFD
	32.93 
	42.71 
	55.98
	42.59 
	41.43
	51.79
	28.07 
	38.01 
	45.62 
	37.86 
	10.19
	50.95
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[bookmark: _Ref118731760]Figure 9: Latency results for indoor office
[bookmark: OLE_LINK44][bookmark: OLE_LINK45]As can be seen from Table 11 and Figure 9, it can be observed that DL latency at all three load conditions for indoor office are reduced slightly compared to legacy TDD (due to increased HARQ-ACK transmission occasions). UL latency at low and median load conditions are reduced compared to that of legacy TDD (due to increased UL transmission occasions). 
Observation 9: For indoor office, compared to legacy TDD, SBFD with Alt 4 can reduce DL latency slightly at all three low loads and reduce UL latency at low and median loads.
[bookmark: _Ref118731853]Table 12: UPT results for indoor office
	Feature
	DL UPT (Mbps)
	UL UPT (Mbps)

	
	5%
	50%
	95%
	Mean
	5%
	50%
	95%
	Mean

	Low load 
	Average-UPT
	Legacy TDD
	245.65
	327.14
	428.14
	336.84
	73.16
	130.54
	208.59
	130.31

	
	
	SBFD
	265.55 
	403.19 
	483.49 
	393.48 
	108.95 
	153.79 
	225.22 
	160.32 

	
	Tail-UPT
	Legacy TDD
	136.23
	221.85
	277.19
	218.60
	50.68
	82.43
	103.99
	84.98

	
	
	SBFD
	164.80 
	262.76 
	300.60 
	248.72 
	79.25 
	106.22 
	126.43 
	106.38 

	
	Median-UPT
	Legacy TDD
	249.77
	332.67
	442.41
	347.60
	75.30
	126.07
	188.76
	122.04

	
	
	SBFD
	281.10 
	392.67 
	483.72 
	389.82 
	126.48 
	173.96 
	187.57 
	169.22 

	Median load
	Average-UPT
	Legacy TDD
	162.62
	224.89
	272.74
	225.82
	53.00
	82.37
	106.58
	79.45

	
	
	SBFD
	186.69 
	235.65 
	288.11 
	235.37 
	65.13 
	96.41 
	108.75 
	93.25 

	
	Tail-UPT
	Legacy TDD
	99.20
	151.03
	180.03
	144.89
	29.44
	46.97
	61.45
	47.04

	
	
	SBFD
	105.37 
	163.57 
	193.47 
	155.45 
	46.09 
	59.37 
	69.58 
	59.09 

	
	Median-UPT
	Legacy TDD
	164.45
	239.84
	304.27
	238.66
	46.26
	83.93
	107.23
	77.76

	
	
	SBFD
	194.09 
	255.23 
	316.09 
	256.80 
	71.73 
	96.10 
	113.78 
	95.10 

	High load
	Average-UPT
	Legacy TDD
	73.87
	89.54
	105.83
	89.78
	16.80
	26.89
	37.29
	27.25

	
	
	SBFD
	75.59 
	92.43 
	111.09 
	93.95 
	23.31 
	26.50 
	29.82 
	26.49 

	
	Tail-UPT
	Legacy TDD
	50.27
	65.71
	75.16
	65.33
	11.22
	18.61
	20.61
	17.80

	
	
	SBFD
	51.09 
	70.45 
	82.48 
	69.91 
	17.58 
	21.44 
	23.04 
	21.10 

	
	Median-UPT
	Legacy TDD
	72.21
	89.04
	103.03
	87.99
	16.45
	24.12
	32.83
	24.82

	
	
	SBFD
	75.36 
	90.87 
	108.48 
	92.01 
	22.34 
	25.05 
	27.86 
	25.07 
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[bookmark: _Ref118731844]Figure 10: UPT results for indoor office
As can be seen from Table 12 and Figure 10, compared to legacy TDD, SBFD with Alt 4 can significantly improve the UL UPT at low/medium load conditions and DL UPT at all load conditions for indoor office. 
Observation 10: For indoor office, compared to legacy TDD, compared to legacy TDD, SBFD with Alt 4 can improve the UL UPT at low/medium load conditions and DL UPT at all load conditions.
3.3.2. Urban macro
[bookmark: _Ref118731905]Table 13: Latency and RU results for Urban macro
	Feature
	DL latency (ms)
	UL latency (ms)

	
	5%
	50%
	95%
	Mean
	Type-1 RU (%)
	Type-2 RU (%)
	5%
	50%
	95%
	Mean
	Type-1 RU (%)
	Type-2 RU (%)

	Low load
	Legacy TDD
	11.05
	16.52
	24.58
	17.07
	5.32
	7.02
	5.84
	10.74
	18.39
	11.37
	1.75
	8.76

	
	SBFD
	10.68 
	15.41 
	22.09 
	15.77 
	5.85
	7.31
	5.92 
	9.33 
	14.91 
	9.59 
	1.68
	8.39

	Medium  load
	Legacy TDD
	21.64
	27.92
	39.34
	28.89
	19.62
	24.52
	10.81
	18.14
	28.06
	18.05
	5.95
	29.75

	
	SBFD
	22.21 
	26.37 
	37.63 
	27.56 
	19.72
	24.65
	9.77 
	16.35 
	19.20 
	15.50 
	5.83
	29.17

	High  load
	Legacy TDD
	51.67
	65.04
	89.27
	67.04
	41.93
	52.41
	34.35
	44.85
	70.62
	47.58
	10.39
	51.94

	
	SBFD
	51.60 
	63.02 
	90.02 
	65.02 
	42.16
	52.70
	31.14 
	47.41 
	52.33 
	45.84 
	10.04
	50.18
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[bookmark: _Ref118731917]Figure 11: Latency results for urban macro
As can be seen from Table 13 and Figure 11, when comparing UL latency with the legacy TDD, it can be observed that SBFD shows slightly reduced DL latency at all three load conditions for urban macro and significant reduced UL latency at low/medium load condition.
Observation 11: For urban macro, compared to legacy TDD, SBFD with Alt 4 can reduce the DL latency at all three load conditions for urban macro and UL latency at low/medium load condition.

[bookmark: _Ref118732002]Table 14: UPT results for urban macro
	Feature
	DL UPT (Mbps)
	UL UPT (Mbps)

	
	5%
	50%
	95%
	Mean
	5%
	50%
	95%
	Mean

	Low load 
	Average-UPT
	Legacy TDD
	163.63
	233.54
	307.13
	233.86
	44.14
	94.80
	128.73
	92.01

	
	
	SBFD
	170.01 
	257.83 
	325.53 
	250.59 
	80.42 
	114.14 
	131.30 
	113.63 

	
	Tail-UPT
	Legacy TDD
	118.31
	161.09
	201.31
	161.44
	27.49
	53.32
	64.35
	50.60

	
	
	SBFD
	133.43 
	182.20 
	200.50 
	175.94 
	51.92 
	68.71 
	75.10 
	66.97 

	
	Median-UPT
	Legacy TDD
	156.56
	233.31
	303.99
	232.67
	42.51
	88.01
	122.91
	85.34

	
	
	SBFD
	171.47 
	256.06 
	305.65 
	250.09 
	81.82 
	104.69 
	128.54 
	106.66 

	Median load
	Average-UPT
	Legacy TDD
	98.96
	139.87
	173.25
	138.13
	28.89
	54.03
	72.68
	52.71

	
	
	SBFD
	107.63 
	149.16 
	182.69 
	145.37 
	46.49 
	60.39 
	72.82 
	60.23 

	
	Tail-UPT
	Legacy TDD
	73.74
	104.62
	130.15
	103.25
	23.03
	36.16
	48.04 
	36.15

	
	
	SBFD
	81.34 
	110.45 
	135.40 
	107.60 
	55.73 
	69.51 
	76.10 
	68.10 

	
	Median-UPT
	Legacy TDD
	96.63
	138.52
	173.54
	137.66
	29.87
	53.73
	65.58
	50.68

	
	
	SBFD
	103.93 
	155.87 
	178.09 
	149.57 
	50.33 
	59.73 
	69.12 
	60.42 

	High load
	Average-UPT
	Legacy TDD
	42.08
	60.09
	69.62
	58.74
	13.52
	22.29
	30.40
	22.30

	
	
	SBFD
	43.47 
	61.98 
	70.32 
	60.57 
	18.24 
	21.03 
	23.75 
	21.24 

	
	Tail-UPT
	Legacy TDD
	32.92
	44.15
	51.69
	43.39
	10.18
	14.45
	17.83
	14.45

	
	
	SBFD
	35.31 
	45.49 
	53.13 
	44.49 
	16.88 
	18.49 
	20.04 
	18.50 

	
	Median-UPT
	Legacy TDD
	42.44
	60.16 
	69.74
	58.39
	14.16
	22.51
	30.22
	22.19

	
	
	SBFD
	44.25 
	62.27 
	71.46 
	59.88 
	19.88 
	21.73 
	26.24 
	22.28 
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[bookmark: _Ref118731990]Figure 12: UPT results for urban macro
As can be seen from Table 14 and Figure 12, compared to legacy TDD, SBFD with Alt 4 can slightly improve the DL UPT at all the three load conditions and improve UL UPT at low/medium load conditions for urban macro. There is a decrease for the 95%-CDF of UL UPT (in case of low HARQ retransmission number) at high load condition.
Observation 12: For urban macro, compared to legacy TDD, SBFD with Alt 4 can significantly improve the DL UPT at all the three load conditions and improve UL UPT at low/medium load conditions for urban macro while there is a decrease for the 95%-CDF of UL UPT at high load condition.

3.4. Simulation results of SBFD configuration Alt 4 with small packet (4Kbytes for DL and 1Kbyte for UL)
3.4.1. Indoor office
[bookmark: _Ref127265904]Table 15: Latency and RU results for indoor office （0.5Mbyte for DL and 0.125 Mbytes for UL）
	Feature
	DL latency (ms)
	UL latency (ms)

	
	5%
	50%
	95%
	Mean
	Type-1 RU (%)
	Type-2 RU (%)
	5%
	50%
	95%
	Mean
	Type-1 RU (%)
	Type-2 RU (%)

	Low load
	Legacy TDD
	0.52 
	0.74 
	0.97
	0.80
	6.12
	7.65
	0.52 
	0.75 
	0.98 
	0.77 
	1.51
	7.57

	
	SBFD
	0.52
	0.74 
	0.97
	0.76
	6.05
	7.57
	0.52 
	0.74 
	0.97 
	0.76 
	1.61
	8.03

	Medium  load
	Legacy TDD
	0.52 
	0.74 
	0.97 
	0.80 
	19.87
	24.84
	0.51 
	0.75 
	0.97 
	0.77 
	5.68
	28.40

	
	SBFD
	0.52 
	0.75 
	0.97 
	0.77 
	19.49
	24.31
	0.52 
	0.75 
	0.97 
	0.76 
	5.79
	28.93

	High  load
	Legacy TDD
	0.52 
	0.76 
	0.99 
	0.88 
	41.34
	51.67
	0.52 
	0.75 
	0.97 
	0.76 
	10.35
	51.75

	
	SBFD
	0.52 
	0.75 
	0.98 
	0.82 
	41.50
	51.87
	0.50 
	0.75 
	0.97 
	0.76 
	10.15
	50.77
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[bookmark: _Ref127265925]Figure 13: Latency results for indoor office
As can be seen from Table 15 and Figure 13, it can be observed that SBFD has comparable DL/UL latency performance to legacy TDD at all the three load conditions.
Observation 13: For indoor office, SBFD has comparable DL/UL latency performance with legacy TDD at all the three load conditions.
[bookmark: _Ref127270022]Table 16: UPT results for indoor office
	Feature
	DL UPT (Mbps)
	UL UPT (Mbps)

	
	5%
	50%
	95%
	Mean
	5%
	50%
	95%
	Mean

	Low load 
	Average-UPT
	Legacy TDD
	40.77 
	42.63 
	44.03 
	42.61 
	10.09 
	10.69 
	11.31 
	10.69 

	
	
	SBFD
	41.67 
	42.74 
	44.07 
	42.77 
	10.05 
	10.66 
	11.46 
	10.71 

	
	Tail-UPT
	Legacy TDD
	32.34 
	32.87 
	33.51 
	32.62 
	8.05 
	8.23 
	8.63 
	8.22 

	
	
	SBFD
	32.46 
	32.83 
	33.49 
	32.69 
	7.99 
	8.23 
	8.62 
	8.23 

	
	Median-UPT
	Legacy TDD
	40.77 
	42.63 
	44.03 
	42.61 
	10.09 
	10.69 
	11.31 
	10.69 

	
	
	SBFD
	40.71 
	42.85 
	44.72 
	42.80 
	10.01 
	10.72 
	11.45 
	10.72 

	Median load
	Average-UPT
	Legacy TDD
	40.77 
	42.63 
	44.03 
	42.61 
	10.09 
	10.69 
	11.31 
	10.69 

	
	
	SBFD
	41.59 
	42.69 
	43.64 
	42.64 
	10.06 
	10.65 
	11.35 
	10.69 

	
	Tail-UPT
	Legacy TDD
	32.29 
	32.85 
	33.48 
	32.62 
	8.04 
	8.23 
	8.63 
	8.23 

	
	
	SBFD
	32.36 
	32.88 
	33.51 
	32.67 
	8.02 
	8.22 
	8.65 
	8.22 

	
	Median-UPT
	Legacy TDD
	40.68 
	42.85 
	45.56 
	42.94 
	9.78 
	10.63 
	11.88 
	10.71 

	
	
	SBFD
	41.06 
	42.95 
	44.68 
	42.92 
	9.78 
	10.62 
	11.82 
	10.72 

	High load
	Average-UPT
	Legacy TDD
	14.76 
	40.93 
	43.63 
	38.80 
	10.11 
	10.67 
	11.37 
	10.68 

	
	
	SBFD
	23.25 
	42.49 
	43.66 
	40.76 
	9.92 
	10.63 
	11.38 
	10.67 

	
	Tail-UPT
	Legacy TDD
	4.53 
	32.66 
	33.51 
	30.55 
	8.02 
	8.24 
	8.60 
	8.22 

	
	
	SBFD
	9.60 
	32.75 
	33.30 
	30.44 
	8.01 
	8.25 
	8.63 
	8.24 

	
	Median-UPT
	Legacy TDD
	35.65 
	42.25 
	44.68 
	41.46 
	9.79 
	10.63 
	11.86 
	10.71 

	
	
	SBFD
	36.48 
	42.44 
	44.42 
	41.85 
	9.83 
	10.65 
	12.07 
	10.72 
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[bookmark: _Ref127270036]Figure 14: UPT results for indoor office
As can be seen from Table 16 and Figure 14, SBFD has comparable DL/UL UPT performance to legacy TDD at all the three load conditions.
Observation 14: For indoor office, SBFD has comparable DL/UL UPT performance with legacy TDD at all the three load conditions.
3.4.2. [bookmark: _GoBack]Urban macro
[bookmark: _Ref127451183]Table 17: Latency and RU results for Urban macro
	Feature
	DL latency (ms)
	UL latency (ms)

	
	5%
	50%
	95%
	Mean
	Type-1 RU (%)
	Type-2 RU (%)
	5%
	50%
	95%
	Mean
	Type-1 RU (%)
	Type-2 RU (%)

	Low load
	Legacy TDD
	0.52 
	0.75 
	0.97 
	0.81 
	6.15
	7.69
	0.52 
	0.75 
	0.97 
	0.76 
	1.72
	8.62

	
	SBFD
	0.52 
	0.75 
	0.97 
	0.77 
	5.82
	7.27
	0.52 
	0.75 
	0.97 
	0.76 
	1.81
	9.04

	Medium  load
	Legacy TDD
	0.52 
	0.75 
	0.97 
	0.81 
	19.27
	24.09
	0.52 
	0.74 
	0.97 
	0.76 
	5.77
	28.83

	
	SBFD
	0.52 
	0.75 
	0.97 
	0.77 
	18.97
	23.71
	0.52 
	0.75 
	0.98 
	0.77 
	5.65
	28.25

	High  load
	Legacy TDD
	0.52 
	0.78 
	5.58 
	1.23 
	41.18
	51.48
	0.52 
	0.77 
	3.31 
	1.10 
	10.26
	51.31

	
	SBFD
	0.52 
	0.78 
	3.00 
	0.93 
	41.35
	51.69
	0.52 
	0.80 
	1.48 
	0.89 
	10.14
	50.71
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[bookmark: _Ref127451197]Figure 15: Latency results for urban macro
As can be seen from Table 17Table 13 and Figure 15, when comparing with the legacy TDD, it can be observed that SBFD shows significantly reduced DL/UL latency in case of 95%-CDF of DL/UL latency at high load condition and comparable UL/DL latency for the other case.
Observation 15: For urban macro, compared to legacy TDD, SBFD shows significantly reduced DL/UL latency in case of 95%-CDF of DL/UL latency at high load condition and comparable UL/DL latency for the other case.

[bookmark: _Ref127271591]Table 18: UPT results for urban macro
	Feature
	DL UPT (Mbps)
	UL UPT (Mbps)

	
	5%
	50%
	95%
	Mean
	5%
	50%
	95%
	Mean

	Low load 
	Average-UPT
	Legacy TDD
	37.85 
	42.38 
	43.79 
	41.93 
	10.00 
	10.63 
	11.32 
	10.63 

	
	
	SBFD
	41.46 
	42.67 
	44.03 
	42.63 
	9.83 
	10.61 
	11.38 
	10.62 

	
	Tail-UPT
	Legacy TDD
	32.28 
	32.82 
	33.61 
	32.59 
	8.05 
	8.23 
	8.58 
	8.22 

	
	
	SBFD
	32.35 
	32.81 
	33.49 
	32.65 
	7.92 
	8.23 
	8.65 
	8.23 

	
	Median-UPT
	Legacy TDD
	40.50 
	42.74 
	44.54 
	42.65 
	9.56 
	10.58 
	11.79 
	10.65 

	
	
	SBFD
	40.67 
	42.59 
	44.78 
	42.67 
	9.45 
	10.56 
	11.78 
	10.63 

	Median load
	Average-UPT
	Legacy TDD
	30.14 
	42.36 
	43.63 
	41.04 
	10.05 
	10.66 
	11.35 
	10.69 

	
	
	SBFD
	41.28 
	42.59 
	43.90 
	42.53 
	9.90 
	10.66 
	11.37 
	10.68 

	
	Tail-UPT
	Legacy TDD
	6.70 
	32.79 
	33.58 
	31.51 
	8.03 
	8.24 
	8.65 
	8.25 

	
	
	SBFD
	32.36 
	32.82 
	33.44 
	32.65 
	7.93 
	8.26 
	8.76 
	8.26 

	
	Median-UPT
	Legacy TDD
	40.27 
	42.61 
	44.66 
	42.63 
	9.62 
	10.70 
	11.72 
	10.72 

	
	
	SBFD
	40.60 
	42.68 
	44.81 
	42.65 
	9.57 
	10.75 
	11.89 
	10.73 

	High load
	Average-UPT
	Legacy TDD
	7.38 
	38.06 
	43.60 
	31.65 
	1.49 
	9.53 
	10.86 
	8.32 

	
	
	SBFD
	16.55 
	41.27 
	43.53 
	36.14 
	6.36 
	9.29 
	10.87 
	9.11 

	
	Tail-UPT
	Legacy TDD
	4.15 
	32.24 
	33.28 
	21.23 
	0.75 
	2.47 
	8.36 
	4.74 

	
	
	SBFD
	9.00 
	32.45 
	33.23 
	24.54 
	3.23 
	5.58 
	8.29 
	5.97 

	
	Median-UPT
	Legacy TDD
	6.03 
	41.29 
	44.39 
	37.52 
	1.74 
	9.75 
	11.22 
	8.99 

	
	
	SBFD
	26.31 
	41.36 
	44.17 
	39.46 
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[bookmark: _Ref127271604]Figure 16: UPT results for urban macro
As can be seen from Table 18 and Figure 16, compared to legacy TDD, it can be observed that SBFD achieves DL/UL UPT performance gain at high load condition, especially in the case of 5%-CDF of DL UPT (multiple HARQ retransmissions needed). And SBFD shows comparable UL/DL UPT performance at low/medium load condition besides the 5%-CDF of DL UPT.
Observation 16: SBFD achieves DL/UL UPT performance gain at high load condition and comparable UL/DL UPT at low/medium load condition beside the 5%-CDF of DL UPT.

4. Conclusions 
In this contribution, further analyses and views on deployment scenarios, evaluation methodologies and evaluation assumptions for Rel-18 duplex enhancement are provided. Our proposals and observations are:
Proposal 1: LLS for other purpose besides coverage performance evaluation is up to companies’ interests.
Proposal 2: Wait for RAN4 conclusion on Rx impairment model of UE-UE co-channel inter-subband CLI modelling. 
Proposal 3: Adopt the ACIR defined in Table 5.2.1.2-1 in TR38.828 for FR1 for SBFD deployment case 4.
Proposal 4: Adopt the ACLR and ACS defined in Table 5.2.2.2-1 in TR38.828 for FR2 for SBFD deployment case 4.
Observation 1: For indoor office, compared to legacy TDD, SBFD with Alt 1 can significantly reduce the UL latency at the cost of slightly increased DL latency.
Observation 2: For indoor office, compared to legacy TDD, SBFD with Alt 1 achieves better UL user throughput at all three load conditions at the cost of decreased DL user throughput.
Observation 3: For urban macro, compared to legacy TDD, SBFD with Alt 1 can significantly reduce the UL latency at all three load conditions with the cost of slightly increased DL latency.
Observation 4: For urban macro, compared to legacy TDD, SBFD with Alt 1 achieves better UL user throughput at all three load conditions at the cost of slightly decreased DL user throughput.
Observation 5: For indoor office, SBFD has comparable DL and UL latency performance with legacy TDD besides DL latency at high load for Alt 1 with small packet.
Observation 6: For indoor office, SBFD with Alt 1 with small packet shows comparable UL/DL user throughput with legacy TDD except that it shows worse DL user throughput performance at high load.
Observation 7: For urban macro, SBFD with Alt 1 with small packet shows comparable DL and UL latency with legacy TDD except that it shows significant performance gain at 95%-CDF of DL/UL latency at high load condition.
Observation 8: For urban macro, compared to legacy TDD, SBFD with Alt 1 with small packet achieves better UL user throughput at high load condition at the cost of decreased DL user throughput except 5% CDF of DL UPT.
Observation 9: For indoor office, compared to legacy TDD, SBFD with Alt 4 can reduce DL latency slightly at all three low loads and reduce UL latency at low and median loads.
Observation 10: For indoor office, compared to legacy TDD, compared to legacy TDD, SBFD with Alt 4 can improve the UL UPT at low/medium load conditions and DL UPT at all load conditions.
Observation 11: For urban macro, compared to legacy TDD, SBFD with Alt 4 can reduce the DL latency at all three load conditions for urban macro and UL latency at low/medium load condition.
Observation 12: For urban macro, compared to legacy TDD, SBFD with Alt 4 can significantly improve the DL UPT at all the three load conditions and improve UL UPT at low/medium load conditions for urban macro while there is a decrease for the 95%-CDF of UL UPT at high load condition.
Observation 13: For indoor office, SBFD has comparable DL/UL latency performance with legacy TDD at all the three load conditions.
Observation 14: For indoor office, SBFD has comparable DL/UL UPT performance with legacy TDD at all the three load conditions.
Observation 15: For urban macro, compared to legacy TDD, SBFD shows significantly reduced DL/UL latency in case of 95%-CDF of DL/UL latency at high load condition and comparable UL/DL latency for the other case.
Observation 16: SBFD achieves DL/UL UPT performance gain at high load condition and comparable UL/DL UPT at low/medium load condition beside the 5%-CDF of DL UPT.
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6. Annex
[bookmark: _Hlk54274303]Table Annex-1. System-level simulation assumption for NR Full Duplex
	Parameters
	Indoor office
	Urban macro

	Layout
	Single layer
12BSs per 120m x 50m
	Single layer
Macro layer: Baseline: Hexagonal grid with 7 macro sites and 3 sectors per site with wrap around

	Carrier frequency 
	4G

	Deployment case 
	Case 1

	BS antenna configuration
	SBFD antenna configuration option-2 :
= (4,4,2,1,1; 4,4) 
= (0.5, 0.5)λ,  +45°/-45° polarization
	SBFD antenna configuration option-2 :
=
(8,8,2,1,1;2,8) 
 = (0.5, 0.8)λ,  +45°/-45° polarization

	BS Tx power
	24dBm (38.901)
	49 dBm (38.901)

	UE antenna height
	1.0m
	Same as 3D-UMa in TR36.873

	Traffic model
	FTP traffic model 3 
Each UE is assigned both UL traffic and DL traffic 
Asymmetric packet size: 0.5Mbyte for DL and 0.125 Mbytes for UL
UL Traffic load: low UL RU (<10%), medium UL RU (20%-30%), and high UL RU ([≥50%]).
DL Traffic load: low DL RU (<10%), medium DL RU (20%-30%), and high DL RU (≥50%).
Note: Type-2 RU definition (calculated per link direction) is used

	UE-to-UE Channel model
	Large-scale channel parameters:
 InH-Office in TR 38.901 (hBS =1.5m), ASD and ZSD statistics updated to be the same as ASA and ZSA
	Large-scale channel parameters:
UMi-Street canyon in TR 38.901(hBS =1.5m ~ 22.5m), penetration loss between UEs follows Table A.2.1-12 in TR38.802, ASD and ZSD statistics updated to be the same as ASA and ZSA.

	Transmission mode 
	SU-MIMO

	Channel estimation
	Realistic

	Overhead 
	No extra overhead



Legacy TDD	5%	50%	95%	Mean	DL latency (ms)	6.97	11.4	17.32	11.8	SBFD	5%	50%	95%	Mean	DL latency (ms)	9.81	12.78	19.100000000000001	13.41	Legacy TDD	5%	50%	95%	Mean	5%	50%	95%	Mean	5%	50%	95%	Mean	Average-UPT	Tail-UPT	Median-UPT	DL UPT (Mbps)	37.85	42.38	43.79	41.93	32.28	32.82	33.61	32.590000000000003	40.5	42.74	44.54	42.65	SBFD	5%	50%	95%	Mean	5%	50%	95%	Mean	5%	50%	95%	Mean	Average-UPT	Tail-UPT	Median-UPT	DL UPT (Mbps)	41.46	42.67	44.03	42.63	32.35	32.81	33.49	32.65	40.67	42.59	44.78	42.67	Legacy TDD	5%	50%	95%	Mean	5%	50%	95%	Mean	5%	50%	95%	Mean	Average-UPT	Tail-UPT	Median-UPT	UL UPT (Mbps)	10	10.63	11.32	10.63	8.0500000000000007	8.23	8.58	8.2200000000000006	9.56	10.58	11.79	10.65	SBFD	5%	50%	95%	Mean	5%	50%	95%	Mean	5%	50%	95%	Mean	Average-UPT	Tail-UPT	Median-UPT	UL UPT (Mbps)	9.83	10.61	11.38	10.62	7.92	8.23	8.65	8.23	9.4499999999999993	10.56	11.78	10.63	Legacy TDD	5%	50%	95%	Mean	5%	50%	95%	Mean	5%	50%	95%	Mean	Average-UPT	Tail-UPT	Median-UPT	DL UPT (Mbps)	30.14	42.36	43.63	41.04	6.7	32.79	33.58	31.51	40.270000000000003	42.61	44.66	42.63	SBFD	5%	50%	95%	Mean	5%	50%	95%	Mean	5%	50%	95%	Mean	Average-UPT	Tail-UPT	Median-UPT	DL UPT (Mbps)	41.28	42.59	43.9	42.53	32.36	32.82	33.44	32.65	40.6	42.68	44.81	42.65	Legacy TDD	5%	50%	95%	Mean	5%	50%	95%	Mean	5%	50%	95%	Mean	Average-UPT	Tail-UPT	Median-UPT	UL UPT (Mbps)	10.050000000000001	10.66	11.35	10.69	8.0299999999999994	8.24	8.65	8.25	9.6199999999999992	10.7	11.72	10.72	SBFD	5%	50%	95%	Mean	5%	50%	95%	Mean	5%	50%	95%	Mean	Average-UPT	Tail-UPT	Median-UPT	UL UPT (Mbps)	9.9	10.66	11.37	10.68	7.93	8.26	8.76	8.26	9.57	10.75	11.89	10.73	Legacy TDD	5%	50%	95%	Mean	5%	50%	95%	Mean	5%	50%	95%	Mean	Average-UPT	Tail-UPT	Median-UPT	DL UPT (Mbps)	7.38	38.06	43.6	31.65	4.1500000000000004	32.24	33.28	21.23	6.03	41.29	44.39	37.520000000000003	SBFD	5%	50%	95%	Mean	5%	50%	95%	Mean	5%	50%	95%	Mean	Average-UPT	Tail-UPT	Median-UPT	DL UPT (Mbps)	16.55	41.27	43.53	36.14	9	32.450000000000003	33.229999999999997	24.54	26.31	41.36	44.17	39.46	Legacy TDD	5%	50%	95%	Mean	5%	50%	95%	Mean	5%	50%	95%	Mean	Average-UPT	Tail-UPT	Median-UPT	UL UPT (Mbps)	1.49	9.5299999999999994	10.86	8.32	0.75	2.4700000000000002	8.36	4.74	1.74	9.75	11.22	8.99	SBFD	5%	50%	95%	Mean	5%	50%	95%	Mean	5%	50%	95%	Mean	Average-UPT	Tail-UPT	Median-UPT	UL UPT (Mbps)	6.36	9.2899999999999991	10.87	9.11	3.23	5.58	8.2899999999999991	5.97	6.69	9.9600000000000009	11.08	9.66	Legacy TDD	5%	50%	95%	Mean	DL latency (ms)	12.03	16.47	26.77	17.47	SBFD	5%	50%	95%	Mean	DL latency (ms)	14.67	18.600000000000001	28.79	19.89	Legacy TDD	5%	50%	95%	Mean	DL latency (ms)	33.909999999999997	44.94	60.82	46.22	SBFD	5%	50%	95%	Mean	DL latency (ms)	37.99	47.897199999999998	70.989999999999995	50.67	Legacy TDD	5%	50%	95%	Mean	UL latency (ms)	4.79	6.2	12.01	7.2	SBFD	5%	50%	95%	Mean	UL latency (ms)	3.43	5.58	8.68	5.91	Legacy TDD	5%	50%	95%	Mean	UL latency (ms)	8.09	11.32	21.45	12.47	SBFD	5%	50%	95%	Mean	UL latency (ms)	5.59	8.51	12.81	9.42	Legacy TDD	5%	50%	95%	Mean	UL latency (ms)	20.76	35.26	58.53	37.380000000000003	SBFD	5%	50%	95%	Mean	UL latency (ms)	18.39	25.26	35.04	26	Legacy TDD	5%	50%	95%	Mean	5%	50%	95%	Mean	5%	50%	95%	Mean	Average-UPT	Tail-UPT	Median-UPT	DL UPT (Mbps)	245.65	327.14	428.14	336.84	136.22999999999999	221.85	277.19	218.6	249.77	332.67	442.41	347.6	SBFD	5%	50%	95%	Mean	5%	50%	95%	Mean	5%	50%	95%	Mean	Average-UPT	Tail-UPT	Median-UPT	DL UPT (Mbps)	191.63	291.2	345.52	281.55	134.69999999999999	208.18	242.8	200.15	198.67	296.2	360.52	286.42	Legacy TDD	5%	50%	95%	Mean	5%	50%	95%	Mean	5%	50%	95%	Mean	Average-UPT	Tail-UPT	Median-UPT	UL UPT (Mbps)	73.16	130.54	208.59	130.31	50.68	82.43	103.99	84.98	75.3	126.07	188.76	122.04	SBFD	5%	50%	95%	Mean	5%	50%	95%	Mean	5%	50%	95%	Mean	Average-UPT	Tail-UPT	Median-UPT	UL UPT (Mbps)	125.62	168.33	209.38	170.73	93.87	131.55000000000001	166.55	132.94	114.77	168.33	209.2	168.66	Legacy TDD	5%	50%	95%	Mean	5%	50%	95%	Mean	5%	50%	95%	Mean	Average-UPT	Tail-UPT	Median-UPT	DL UPT (Mbps)	162.62	224.89	272.74	225.82	99.2	151.03	180.03	144.88999999999999	164.45	239.84	304.27	238.66	SBFD	5%	50%	95%	Mean	5%	50%	95%	Mean	5%	50%	95%	Mean	Average-UPT	Tail-UPT	Median-UPT	DL UPT (Mbps)	127.24	199.36	241.02	194.25	84.48	138.44999999999999	158.44999999999999	132.47999999999999	128.72999999999999	207.21	251.65	200.41	Legacy TDD	5%	50%	95%	Mean	5%	50%	95%	Mean	5%	50%	95%	Mean	Average-UPT	Tail-UPT	Median-UPT	UL UPT (Mbps)	53	82.37	106.58	79.45	29.44	46.97	61.45	47.04	46.26	83.93	107.23	77.760000000000005	SBFD	5%	50%	95%	Mean	5%	50%	95%	Mean	5%	50%	95%	Mean	Average-UPT	Tail-UPT	Median-UPT	UL UPT (Mbps)	85.09	116.4	150.66999999999999	117.53	46.64	75.28	87.68	73.58	78.47	113.25	152.75	117.55	Legacy TDD	5%	50%	95%	Mean	5%	50%	95%	Mean	5%	50%	95%	Mean	Average-UPT	Tail-UPT	Median-UPT	DL UPT (Mbps)	73.87	89.54	105.83	89.78	50.27	65.709999999999994	75.16	65.33	72.209999999999994	89.04	103.03	87.99	SBFD	5%	50%	95%	Mean	5%	50%	95%	Mean	5%	50%	95%	Mean	Average-UPT	Tail-UPT	Median-UPT	DL UPT (Mbps)	58.71	82.91	99.18	82.47	45.86	60.31	69.13	59.39	59.35	83.29	98.53	82.99	Legacy TDD	5%	50%	95%	Mean	5%	50%	95%	Mean	5%	50%	95%	Mean	Average-UPT	Tail-UPT	Median-UPT	UL UPT (Mbps)	16.8	26.89	37.29	27.25	11.22	18.61	20.61	17.8	16.45	24.12	32.83	24.82	SBFD	5%	50%	95%	Mean	5%	50%	95%	Mean	5%	50%	95%	Mean	Average-UPT	Tail-UPT	Median-UPT	UL UPT (Mbps)	22.26	39.08	53.19	39.520000000000003	18.670000000000002	29.61	36.44	29.07	20.62	39.159999999999997	54.25	39.770000000000003	Legacy TDD	5%	50%	95%	Mean	DL latency (ms)	11.05	16.52	24.58	17.07	SBFD	5%	50%	95%	Mean	DL latency (ms)	15.18	18.45	25.63	19.329999999999998	Legacy TDD	5%	50%	95%	Mean	DL latency (ms)	21.64	27.92	39.340000000000003	28.89	SBFD	5%	50%	95%	Mean	DL latency (ms)	24.78	29.43	45.92	31.26	Legacy TDD	5%	50%	95%	Mean	DL latency (ms)	51.67	65.040000000000006	89.27	67.040000000000006	SBFD	5%	50%	95%	Mean	DL latency (ms)	60.36	72.58	91.19	73.83	Legacy TDD	5%	50%	95%	Mean	UL latency (ms)	5.84	10.74	18.39	11.37	SBFD	5%	50%	95%	Mean	UL latency (ms)	4.5	7.88	10.89	7.97	Legacy TDD	5%	50%	95%	Mean	UL latency (ms)	10.81	18.14	28.06	18.05	SBFD	5%	50%	95%	Mean	UL latency (ms)	9.31	12.68	17.329999999999998	12.99	Legacy TDD	5%	50%	95%	Mean	UL latency (ms)	34.35	44.85	70.62	47.58	SBFD	5%	50%	95%	Mean	UL latency (ms)	21.87	28.08	37.659999999999997	28.94	Legacy TDD	5%	50%	95%	Mean	5%	50%	95%	Mean	5%	50%	95%	Mean	Average-UPT	Tail-UPT	Median-UPT	DL UPT (Mbps)	163.63	233.54	307.13	233.86	118.31	161.09	201.31	161.44	156.56	233.31	303.99	232.67	SBFD	5%	50%	95%	Mean	5%	50%	95%	Mean	5%	50%	95%	Mean	Average-UPT	Tail-UPT	Median-UPT	DL UPT (Mbps)	153.86000000000001	218.63	246.88	212.14	110.24	149.26	165.24	144.97999999999999	150.33000000000001	218.36	246.01	211.69	Legacy TDD	5%	50%	95%	Mean	5%	50%	95%	Mean	5%	50%	95%	Mean	Average-UPT	Tail-UPT	Median-UPT	UL UPT (Mbps)	44.14	94.8	128.72999999999999	92.01	27.49	53.32	64.349999999999994	50.6	42.51	88.01	122.91	85.34	SBFD	5%	50%	95%	Mean	5%	50%	95%	Mean	5%	50%	95%	Mean	Average-UPT	Tail-UPT	Median-UPT	UL UPT (Mbps)	91.71	124.61	161.44	126.34	58.03	89.53	108.14	86.96	91.45	118.25	150.34	121.65	Legacy TDD	5%	50%	95%	Mean	5%	50%	95%	Mean	5%	50%	95%	Mean	Average-UPT	Tail-UPT	Median-UPT	DL UPT (Mbps)	98.96	139.87	173.25	138.13	73.739999999999995	104.62	130.15	103.25	96.63	138.52000000000001	173.54	137.66	SBFD	5%	50%	95%	Mean	5%	50%	95%	Mean	5%	50%	95%	Mean	Average-UPT	Tail-UPT	Median-UPT	DL UPT (Mbps)	90.58	132.69999999999999	154.35	128.54	72.290000000000006	98.16	109.45	95.28	86.21	129.78	150.24	127.37	Legacy TDD	5%	50%	95%	Mean	5%	50%	95%	Mean	5%	50%	95%	Mean	Average-UPT	Tail-UPT	Median-UPT	UL UPT (Mbps)	28.89	54.03	72.680000000000007	52.71	23.03	36.159999999999997	48.04	36.15	29.87	54.03	65.58	50.68	SBFD	5%	50%	95%	Mean	5%	50%	95%	Mean	5%	50%	95%	Mean	Average-UPT	Tail-UPT	Median-UPT	UL UPT (Mbps)	53.54	70.39	87.93	70.680000000000007	36.299999999999997	54.86	67.8	53.78	52.62	74.48	89.76	74.010000000000005	Legacy TDD	5%	50%	95%	Mean	5%	50%	95%	Mean	5%	50%	95%	Mean	Average-UPT	Tail-UPT	Median-UPT	DL UPT (Mbps)	42.08	60.09	69.62	58.74	32.92	44.15	51.69	43.39	42.44	60.16	69.739999999999995	58.39	SBFD	5%	50%	95%	Mean	5%	50%	95%	Mean	5%	50%	95%	Mean	Average-UPT	Tail-UPT	Median-UPT	DL UPT (Mbps)	42.29	54.31	61.96	53.74	32	42.46	46.75	41.31	40.57	53.88	61.11	52.35	Legacy TDD	5%	50%	95%	Mean	5%	50%	95%	Mean	5%	50%	95%	Mean	Average-UPT	Tail-UPT	Median-UPT	UL UPT (Mbps)	13.52	22.29	30.4	22.3	10.18	14.45	17.829999999999998	14.45	14.16	22.51	30.22	22.19	SBFD	5%	50%	95%	Mean	5%	50%	95%	Mean	5%	50%	95%	Mean	Average-UPT	Tail-UPT	Median-UPT	UL UPT (Mbps)	26.43	34.51	41.6	34.68	14.31	26.33	31.02	25.64	23.63	34.67	46.72	34.590000000000003	Legacy TDD	5%	50%	95%	Mean	DL latency (ms)	0.52	0.74	0.97	0.8	SBFD	5%	50%	95%	Mean	DL latency (ms)	0.52	0.75	0.97	0.77	Legacy TDD	5%	50%	95%	Mean	DL latency (ms)	0.52	0.74	0.97	0.8	SBFD	5%	50%	95%	Mean	DL latency (ms)	0.52	0.75	0.97	0.77	Legacy TDD	5%	50%	95%	Mean	DL latency (ms)	0.52	0.76	0.99	0.88	SBFD	5%	50%	95%	Mean	DL latency (ms)	0.52	0.8	1.4	0.9	Legacy TDD	5%	50%	95%	Mean	UL latency (ms)	0.52	0.75	0.98	0.77	SBFD	5%	50%	95%	Mean	UL latency (ms)	0.52	0.74	0.98	0.76	Legacy TDD	5%	50%	95%	Mean	UL latency (ms)	0.51	0.75	0.97	0.77	SBFD	5%	50%	95%	Mean	UL latency (ms)	0.52	0.74	0.97	0.76	Legacy TDD	5%	50%	95%	Mean	UL latency (ms)	0.52	0.75	0.97	0.76	SBFD	5%	50%	95%	Mean	UL latency (ms)	0.52	0.75	0.97	0.76	Legacy TDD	5%	50%	95%	Mean	5%	50%	95%	Mean	5%	50%	95%	Mean	Average-UPT	Tail-UPT	Median-UPT	DL UPT (Mbps)	40.770000000000003	42.63	44.03	42.61	32.340000000000003	32.869999999999997	33.51	32.619999999999997	40.78	42.88	45.46	42.94	SBFD	5%	50%	95%	Mean	5%	50%	95%	Mean	5%	50%	95%	Mean	Average-UPT	Tail-UPT	Median-UPT	DL UPT (Mbps)	41.23	42.59	43.94	42.66	32.450000000000003	32.83	33.44	32.659999999999997	41.08	42.87	45.5	43.11	Legacy TDD	5%	50%	95%	Mean	5%	50%	95%	Mean	5%	50%	95%	Mean	Average-UPT	Tail-UPT	Median-UPT	UL UPT (Mbps)	10.09	10.69	11.31	10.69	8.0500000000000007	8.23	8.6300000000000008	8.2200000000000006	10.09	10.69	11.31	10.69	SBFD	5%	50%	95%	Mean	5%	50%	95%	Mean	5%	50%	95%	Mean	Average-UPT	Tail-UPT	Median-UPT	UL UPT (Mbps)	10.08	10.66	11.53	10.69	8.0399999999999991	8.2100000000000009	8.6199999999999992	8.23	9.9600000000000009	10.61	11.36	10.66	Legacy TDD	5%	50%	95%	Mean	5%	50%	95%	Mean	5%	50%	95%	Mean	Average-UPT	Tail-UPT	Median-UPT	DL UPT (Mbps)	40.770000000000003	42.63	44.03	42.61	32.29	32.85	33.479999999999997	32.619999999999997	40.68	42.85	45.56	42.94	SBFD	5%	50%	95%	Mean	5%	50%	95%	Mean	5%	50%	95%	Mean	Average-UPT	Tail-UPT	Median-UPT	DL UPT (Mbps)	41.2	42.69	44.03	42.66	32.39	32.86	33.450000000000003	32.659999999999997	41.05	42.99	45.53	43.09	Legacy TDD	5%	50%	95%	Mean	5%	50%	95%	Mean	5%	50%	95%	Mean	Average-UPT	Tail-UPT	Median-UPT	UL UPT (Mbps)	10.09	10.69	11.31	10.69	8.0399999999999991	8.23	8.6300000000000008	8.23	9.7799999999999994	10.63	11.88	10.71	SBFD	5%	50%	95%	Mean	5%	50%	95%	Mean	5%	50%	95%	Mean	Average-UPT	Tail-UPT	Median-UPT	UL UPT (Mbps)	10.130000000000001	10.65	11.46	10.71	8.02	8.2200000000000006	8.6300000000000008	8.2200000000000006	9.77	10.52	12.08	10.72	Legacy TDD	5%	50%	95%	Mean	5%	50%	95%	Mean	5%	50%	95%	Mean	Average-UPT	Tail-UPT	Median-UPT	DL UPT (Mbps)	14.76	40.93	43.63	38.799999999999997	4.53	32.659999999999997	33.51	30.55	35.65	42.25	44.68	41.46	SBFD	5%	50%	95%	Mean	5%	50%	95%	Mean	5%	50%	95%	Mean	Average-UPT	Tail-UPT	Median-UPT	DL UPT (Mbps)	24.17	37.29	39.1	36.159999999999997	9.0500000000000007	23.21	25.36	22.03	33.590000000000003	39.619999999999997	41.7	39.28	Legacy TDD	5%	50%	95%	Mean	5%	50%	95%	Mean	5%	50%	95%	Mean	Average-UPT	Tail-UPT	Median-UPT	UL UPT (Mbps)	10.11	10.67	11.37	10.68	8.02	8.24	8.6	8.2200000000000006	9.7899999999999991	10.63	11.86	10.71	SBFD	5%	50%	95%	Mean	5%	50%	95%	Mean	5%	50%	95%	Mean	Average-UPT	Tail-UPT	Median-UPT	UL UPT (Mbps)	10.210000000000001	10.66	11.41	10.71	8.01	8.23	8.6199999999999992	8.23	9.67	10.59	11.95	10.72	Legacy TDD	5%	50%	95%	Mean	DL latency (ms)	0.52	0.75	0.97	0.81	SBFD	5%	50%	95%	Mean	DL latency (ms)	0.52	0.75	0.98	0.78	Legacy TDD	5%	50%	95%	Mean	DL latency (ms)	0.52	0.75	0.97	0.81	SBFD	5%	50%	95%	Mean	DL latency (ms)	0.52	0.77	1.1499999999999999	0.82	Legacy TDD	5%	50%	95%	Mean	DL latency (ms)	0.52	0.78	5.58	1.23	SBFD	5%	50%	95%	Mean	DL latency (ms)	0.53	0.85	3.12	1.07	Legacy TDD	5%	50%	95%	Mean	UL latency (ms)	0.52	0.75	0.97	0.76	SBFD	5%	50%	95%	Mean	UL latency (ms)	0.52	0.75	0.97	0.76	Legacy TDD	5%	50%	95%	Mean	UL latency (ms)	0.52	0.74	0.97	0.76	SBFD	5%	50%	95%	Mean	UL latency (ms)	0.52	0.75	0.98	0.76	Legacy TDD	5%	50%	95%	Mean	UL latency (ms)	0.52	0.77	3.31	1.1000000000000001	SBFD	5%	50%	95%	Mean	UL latency (ms)	0.52	0.79	1.64	0.88	Legacy TDD	5%	50%	95%	Mean	5%	50%	95%	Mean	5%	50%	95%	Mean	Average-UPT	Tail-UPT	Median-UPT	DL UPT (Mbps)	37.85	42.38	43.79	41.93	32.28	32.82	33.61	32.590000000000003	40.5	42.74	44.54	42.65	SBFD	5%	50%	95%	Mean	5%	50%	95%	Mean	5%	50%	95%	Mean	Average-UPT	Tail-UPT	Median-UPT	DL UPT (Mbps)	37.729999999999997	42.39	43.84	42.02	32.200000000000003	32.83	33.619999999999997	32.630000000000003	40.56	42.56	44.54	42.62	Legacy TDD	5%	50%	95%	Mean	5%	50%	95%	Mean	5%	50%	95%	Mean	Average-UPT	Tail-UPT	Median-UPT	UL UPT (Mbps)	10	10.63	11.32	10.63	8.0500000000000007	8.23	8.58	8.2200000000000006	9.56	10.58	11.79	10.65	SBFD	5%	50%	95%	Mean	5%	50%	95%	Mean	5%	50%	95%	Mean	Average-UPT	Tail-UPT	Median-UPT	UL UPT (Mbps)	10.01	10.62	11.3	10.64	8.0500000000000007	8.24	8.6199999999999992	8.23	9.68	10.66	11.82	10.72	Legacy TDD	5%	50%	95%	Mean	5%	50%	95%	Mean	5%	50%	95%	Mean	Average-UPT	Tail-UPT	Median-UPT	DL UPT (Mbps)	30.14	42.36	43.63	41.04	6.7	32.79	33.58	31.51	40.270000000000003	42.61	44.66	42.63	SBFD	5%	50%	95%	Mean	5%	50%	95%	Mean	5%	50%	95%	Mean	Average-UPT	Tail-UPT	Median-UPT	DL UPT (Mbps)	32.71	39.81	42.54	38.880000000000003	10.18	27.01	32.61	25.32	39.08	41.5	43.79	41.49	Legacy TDD	5%	50%	95%	Mean	5%	50%	95%	Mean	5%	50%	95%	Mean	Average-UPT	Tail-UPT	Median-UPT	UL UPT (Mbps)	10.050000000000001	10.66	11.35	10.69	8.0299999999999994	8.24	8.65	8.25	9.6199999999999992	10.7	11.72	10.72	SBFD	5%	50%	95%	Mean	5%	50%	95%	Mean	5%	50%	95%	Mean	Average-UPT	Tail-UPT	Median-UPT	UL UPT (Mbps)	9.99	10.65	11.31	10.68	7.97	8.2899999999999991	8.66	8.27	9.6199999999999992	10.67	11.95	10.74	Legacy TDD	5%	50%	95%	Mean	5%	50%	95%	Mean	5%	50%	95%	Mean	Average-UPT	Tail-UPT	Median-UPT	DL UPT (Mbps)	7.38	38.06	43.6	31.65	4.1500000000000004	32.24	33.28	21.23	6.03	41.29	44.39	37.520000000000003	SBFD	5%	50%	95%	Mean	5%	50%	95%	Mean	5%	50%	95%	Mean	Average-UPT	Tail-UPT	Median-UPT	DL UPT (Mbps)	15.4	34.840000000000003	38.08	31.22	7.84	21.85	24.07	17.55	22.69	38.11	40.83	36.11	Legacy TDD	5%	50%	95%	Mean	5%	50%	95%	Mean	5%	50%	95%	Mean	Average-UPT	Tail-UPT	Median-UPT	UL UPT (Mbps)	1.49	9.5299999999999994	10.86	8.32	0.75	2.4700000000000002	8.36	4.74	1.74	9.75	11.22	8.99	SBFD	5%	50%	95%	Mean	5%	50%	95%	Mean	5%	50%	95%	Mean	Average-UPT	Tail-UPT	Median-UPT	UL UPT (Mbps)	6.81	9.94	11.08	9.4499999999999993	3.36	5.3	8.26	5.97	7.74	10.06	11.25	9.89	Legacy TDD	5%	50%	95%	Mean	DL latency (ms)	6.97	11.4	17.32	11.8	SBFD	5%	50%	95%	Mean	DL latency (ms)	6.84	9.68	16.8	10.52	Legacy TDD	5%	50%	95%	Mean	DL latency (ms)	12.03	16.47	26.77	17.47	SBFD	5%	50%	95%	Mean	DL latency (ms)	11.7	15.65	25.52	16.82	Legacy TDD	5%	50%	95%	Mean	DL latency (ms)	33.909999999999997	44.94	60.82	46.22	SBFD	5%	50%	95%	Mean	DL latency (ms)	32.93	42.71	55.98	42.59	Legacy TDD	5%	50%	95%	Mean	UL latency (ms)	4.79	6.2	12.01	7.2	SBFD	5%	50%	95%	Mean	UL latency (ms)	3.53	5.57	8.75	5.79	Legacy TDD	5%	50%	95%	Mean	UL latency (ms)	8.09	11.32	21.45	12.47	SBFD	5%	50%	95%	Mean	UL latency (ms)	6.56	10.84	15.37	11	Legacy TDD	5%	50%	95%	Mean	UL latency (ms)	20.76	35.26	58.53	37.380000000000003	SBFD	5%	50%	95%	Mean	UL latency (ms)	28.07	38.01	45.62	37.86	Legacy TDD	5%	50%	95%	Mean	5%	50%	95%	Mean	5%	50%	95%	Mean	Average-UPT	Tail-UPT	Median-UPT	DL UPT (Mbps)	245.65	327.14	428.14	336.84	136.22999999999999	221.85	277.19	218.6	249.77	332.67	442.41	347.6	SBFD	5%	50%	95%	Mean	5%	50%	95%	Mean	5%	50%	95%	Mean	Average-UPT	Tail-UPT	Median-UPT	DL UPT (Mbps)	265.55	403.19	483.49	393.48	164.8	262.76	300.60000000000002	248.72	281.10000000000002	392.67	483.72	389.82	Legacy TDD	5%	50%	95%	Mean	5%	50%	95%	Mean	5%	50%	95%	Mean	Average-UPT	Tail-UPT	Median-UPT	UL UPT (Mbps)	73.16	130.54	208.59	130.31	50.68	82.43	103.99	84.98	75.3	126.07	188.76	122.04	SBFD	5%	50%	95%	Mean	5%	50%	95%	Mean	5%	50%	95%	Mean	Average-UPT	Tail-UPT	Median-UPT	UL UPT (Mbps)	108.95	153.79	225.22	160.32	79.25	106.22	126.43	106.38	126.48	173.96	187.57	169.22	Legacy TDD	5%	50%	95%	Mean	5%	50%	95%	Mean	5%	50%	95%	Mean	Average-UPT	Tail-UPT	Median-UPT	DL UPT (Mbps)	162.62	224.89	272.74	225.82	99.2	151.03	180.03	144.88999999999999	164.45	239.84	304.27	238.66	SBFD	5%	50%	95%	Mean	5%	50%	95%	Mean	5%	50%	95%	Mean	Average-UPT	Tail-UPT	Median-UPT	DL UPT (Mbps)	186.69	235.65	288.11	235.37	105.37	163.57	193.47	155.44999999999999	194.09	255.23	316.08999999999997	256.8	Legacy TDD	5%	50%	95%	Mean	5%	50%	95%	Mean	5%	50%	95%	Mean	Average-UPT	Tail-UPT	Median-UPT	UL UPT (Mbps)	53	82.37	106.58	79.45	29.44	46.97	61.45	47.04	46.26	83.93	107.23	77.760000000000005	SBFD	5%	50%	95%	Mean	5%	50%	95%	Mean	5%	50%	95%	Mean	Average-UPT	Tail-UPT	Median-UPT	UL UPT (Mbps)	65.13	96.41	108.75	93.25	46.09	59.37	69.58	59.09	71.73	96.1	113.78	95.1	Legacy TDD	5%	50%	95%	Mean	5%	50%	95%	Mean	5%	50%	95%	Mean	Average-UPT	Tail-UPT	Median-UPT	DL UPT (Mbps)	73.87	89.54	105.83	89.78	50.27	65.709999999999994	75.16	65.33	72.209999999999994	89.04	103.03	87.99	SBFD	5%	50%	95%	Mean	5%	50%	95%	Mean	5%	50%	95%	Mean	Average-UPT	Tail-UPT	Median-UPT	DL UPT (Mbps)	75.59	92.43	111.09	93.95	51.09	70.45	82.48	69.91	75.36	90.87	108.48	92.01	Legacy TDD	5%	50%	95%	Mean	5%	50%	95%	Mean	5%	50%	95%	Mean	Average-UPT	Tail-UPT	Median-UPT	UL UPT (Mbps)	16.8	26.89	37.29	27.25	11.22	18.61	20.61	17.8	16.45	24.12	32.83	24.82	SBFD	5%	50%	95%	Mean	5%	50%	95%	Mean	5%	50%	95%	Mean	Average-UPT	Tail-UPT	Median-UPT	UL UPT (Mbps)	23.31	26.5	29.82	26.49	17.579999999999998	21.44	23.04	21.1	22.34	25.05	27.86	25.07	Legacy TDD	5%	50%	95%	Mean	DL latency (ms)	11.05	16.52	24.58	17.07	SBFD	5%	50%	95%	Mean	DL latency (ms)	10.68	15.41	22.09	15.77	Legacy TDD	5%	50%	95%	Mean	DL latency (ms)	21.64	27.92	39.340000000000003	28.89	SBFD	5%	50%	95%	Mean	DL latency (ms)	22.21	26.37	37.630000000000003	27.56	Legacy TDD	5%	50%	95%	Mean	DL latency (ms)	51.67	65.040000000000006	89.27	67.040000000000006	SBFD	5%	50%	95%	Mean	DL latency (ms)	51.6	63.02	90.02	65.02	Legacy TDD	5%	50%	95%	Mean	UL latency (ms)	5.84	10.74	18.39	11.37	SBFD	5%	50%	95%	Mean	UL latency (ms)	5.92	9.33	14.91	9.59	Legacy TDD	5%	50%	95%	Mean	UL latency (ms)	10.81	18.14	28.06	18.05	SBFD	5%	50%	95%	Mean	UL latency (ms)	9.77	16.350000000000001	19.2	15.5	Legacy TDD	5%	50%	95%	Mean	UL latency (ms)	34.35	44.85	70.62	47.58	SBFD	5%	50%	95%	Mean	UL latency (ms)	31.14	47.41	52.33	45.84	Legacy TDD	5%	50%	95%	Mean	5%	50%	95%	Mean	5%	50%	95%	Mean	Average-UPT	Tail-UPT	Median-UPT	DL UPT (Mbps)	163.63	233.54	307.13	233.86	118.31	161.09	201.31	161.44	156.56	233.31	303.99	232.67	SBFD	5%	50%	95%	Mean	5%	50%	95%	Mean	5%	50%	95%	Mean	Average-UPT	Tail-UPT	Median-UPT	DL UPT (Mbps)	170.01	257.83	325.52999999999997	250.59	133.43	182.2	200.5	175.94	171.47	256.06	305.64999999999998	250.09	Legacy TDD	5%	50%	95%	Mean	5%	50%	95%	Mean	5%	50%	95%	Mean	Average-UPT	Tail-UPT	Median-UPT	UL UPT (Mbps)	44.14	94.8	128.72999999999999	92.01	27.49	53.32	64.349999999999994	50.6	42.51	88.01	122.91	85.34	SBFD	5%	50%	95%	Mean	5%	50%	95%	Mean	5%	50%	95%	Mean	Average-UPT	Tail-UPT	Median-UPT	UL UPT (Mbps)	80.42	114.14	131.30000000000001	113.63	51.92	68.709999999999994	75.099999999999994	66.97	81.819999999999993	104.69	128.54	106.66	Legacy TDD	5%	50%	95%	Mean	5%	50%	95%	Mean	5%	50%	95%	Mean	Average-UPT	Tail-UPT	Median-UPT	DL UPT (Mbps)	98.96	139.87	173.25	138.13	73.739999999999995	104.62	130.15	103.25	96.63	138.52000000000001	173.54	137.66	SBFD	5%	50%	95%	Mean	5%	50%	95%	Mean	5%	50%	95%	Mean	Average-UPT	Tail-UPT	Median-UPT	DL UPT (Mbps)	107.63	149.16	182.69	145.37	81.34	110.45	135.4	107.6	103.93	155.87	178.09	149.57	Legacy TDD	5%	50%	95%	Mean	5%	50%	95%	Mean	5%	50%	95%	Mean	Average-UPT	Tail-UPT	Median-UPT	UL UPT (Mbps)	28.89	54.03	72.680000000000007	52.71	23.03	36.159999999999997	48.04	36.15	29.87	54.03	65.58	50.68	SBFD	5%	50%	95%	Mean	5%	50%	95%	Mean	5%	50%	95%	Mean	Average-UPT	Tail-UPT	Median-UPT	UL UPT (Mbps)	46.49	60.39	72.819999999999993	60.23	55.73	69.510000000000005	76.099999999999994	68.099999999999994	50.33	59.73	69.12	60.42	Legacy TDD	5%	50%	95%	Mean	5%	50%	95%	Mean	5%	50%	95%	Mean	Average-UPT	Tail-UPT	Median-UPT	DL UPT (Mbps)	42.08	60.09	69.62	58.74	32.92	44.15	51.69	43.39	42.44	60.16	69.739999999999995	58.39	SBFD	5%	50%	95%	Mean	5%	50%	95%	Mean	5%	50%	95%	Mean	Average-UPT	Tail-UPT	Median-UPT	DL UPT (Mbps)	43.47	61.98	70.319999999999993	60.57	35.31	45.49	53.13	44.49	44.25	62.27	71.459999999999994	59.88	Legacy TDD	5%	50%	95%	Mean	5%	50%	95%	Mean	5%	50%	95%	Mean	Average-UPT	Tail-UPT	Median-UPT	UL UPT (Mbps)	13.52	22.29	30.4	22.3	10.18	14.45	17.829999999999998	14.45	14.16	22.51	30.22	22.19	SBFD	5%	50%	95%	Mean	5%	50%	95%	Mean	5%	50%	95%	Mean	Average-UPT	Tail-UPT	Median-UPT	UL UPT (Mbps)	18.239999999999998	21.03	23.75	21.24	16.88	18.489999999999998	20.04	18.5	19.88	21.73	26.24	22.28	Legacy TDD	5%	50%	95%	Mean	DL latency (ms)	0.52	0.74	0.97	0.8	SBFD	5%	50%	95%	Mean	DL latency (ms)	0.52	0.74	0.97	0.76	Legacy TDD	5%	50%	95%	Mean	DL latency (ms)	0.52	0.74	0.97	0.8	SBFD	5%	50%	95%	Mean	DL latency (ms)	0.52	0.75	0.97	0.77	Legacy TDD	5%	50%	95%	Mean	DL latency (ms)	0.52	0.76	0.99	0.88	SBFD	5%	50%	95%	Mean	DL latency (ms)	0.52	0.75	0.98	0.82	Legacy TDD	5%	50%	95%	Mean	UL latency (ms)	0.52	0.75	0.98	0.77	SBFD	5%	50%	95%	Mean	UL latency (ms)	0.52	0.74	0.97	0.76	Legacy TDD	5%	50%	95%	Mean	UL latency (ms)	0.51	0.75	0.97	0.77	SBFD	5%	50%	95%	Mean	UL latency (ms)	0.52	0.75	0.97	0.76	Legacy TDD	5%	50%	95%	Mean	UL latency (ms)	0.52	0.75	0.97	0.76	SBFD	5%	50%	95%	Mean	UL latency (ms)	0.5	0.75	0.97	0.76	Legacy TDD	5%	50%	95%	Mean	5%	50%	95%	Mean	5%	50%	95%	Mean	Average-UPT	Tail-UPT	Median-UPT	DL UPT (Mbps)	40.770000000000003	42.63	44.03	42.61	32.340000000000003	32.869999999999997	33.51	32.619999999999997	40.770000000000003	42.63	44.03	42.61	SBFD	5%	50%	95%	Mean	5%	50%	95%	Mean	5%	50%	95%	Mean	Average-UPT	Tail-UPT	Median-UPT	DL UPT (Mbps)	41.67	42.74	44.07	42.77	32.46	32.83	33.49	32.69	40.71	42.85	44.72	42.8	Legacy TDD	5%	50%	95%	Mean	5%	50%	95%	Mean	5%	50%	95%	Mean	Average-UPT	Tail-UPT	Median-UPT	UL UPT (Mbps)	10.09	10.69	11.31	10.69	8.0500000000000007	8.23	8.6300000000000008	8.2200000000000006	10.09	10.69	11.31	10.69	SBFD	5%	50%	95%	Mean	5%	50%	95%	Mean	5%	50%	95%	Mean	Average-UPT	Tail-UPT	Median-UPT	UL UPT (Mbps)	10.050000000000001	10.66	11.46	10.71	7.99	8.23	8.6199999999999992	8.23	10.01	10.72	11.45	10.72	Legacy TDD	5%	50%	95%	Mean	5%	50%	95%	Mean	5%	50%	95%	Mean	Average-UPT	Tail-UPT	Median-UPT	DL UPT (Mbps)	40.770000000000003	42.63	44.03	42.61	32.29	32.85	33.479999999999997	32.619999999999997	40.68	42.85	45.56	42.94	SBFD	5%	50%	95%	Mean	5%	50%	95%	Mean	5%	50%	95%	Mean	Average-UPT	Tail-UPT	Median-UPT	DL UPT (Mbps)	41.59	42.69	43.64	42.64	32.36	32.880000000000003	33.51	32.67	41.06	42.95	44.68	42.92	Legacy TDD	5%	50%	95%	Mean	5%	50%	95%	Mean	5%	50%	95%	Mean	Average-UPT	Tail-UPT	Median-UPT	UL UPT (Mbps)	10.09	10.69	11.31	10.69	8.0399999999999991	8.23	8.6300000000000008	8.23	9.7799999999999994	10.63	11.88	10.71	SBFD	5%	50%	95%	Mean	5%	50%	95%	Mean	5%	50%	95%	Mean	Average-UPT	Tail-UPT	Median-UPT	UL UPT (Mbps)	10.06	10.65	11.35	10.69	8.02	8.2200000000000006	8.65	8.2200000000000006	9.7799999999999994	10.62	11.82	10.72	Legacy TDD	5%	50%	95%	Mean	5%	50%	95%	Mean	5%	50%	95%	Mean	Average-UPT	Tail-UPT	Median-UPT	DL UPT (Mbps)	14.76	40.93	43.63	38.799999999999997	4.53	32.659999999999997	33.51	30.55	35.65	42.25	44.68	41.46	SBFD	5%	50%	95%	Mean	5%	50%	95%	Mean	5%	50%	95%	Mean	Average-UPT	Tail-UPT	Median-UPT	DL UPT (Mbps)	23.25	42.49	43.66	40.76	9.6	32.75	33.299999999999997	30.44	36.479999999999997	42.44	44.42	41.85	Legacy TDD	5%	50%	95%	Mean	5%	50%	95%	Mean	5%	50%	95%	Mean	Average-UPT	Tail-UPT	Median-UPT	UL UPT (Mbps)	10.11	10.67	11.37	10.68	8.02	8.24	8.6	8.2200000000000006	9.7899999999999991	10.63	11.86	10.71	SBFD	5%	50%	95%	Mean	5%	50%	95%	Mean	5%	50%	95%	Mean	Average-UPT	Tail-UPT	Median-UPT	UL UPT (Mbps)	9.92	10.63	11.38	10.67	8.01	8.25	8.6300000000000008	8.24	9.83	10.65	12.07	10.72	Legacy TDD	5%	50%	95%	Mean	DL latency (ms)	0.52	0.75	0.97	0.81	SBFD	5%	50%	95%	Mean	DL latency (ms)	0.52	0.75	0.97	0.77	Legacy TDD	5%	50%	95%	Mean	DL latency (ms)	0.52	0.75	0.97	0.81	SBFD	5%	50%	95%	Mean	DL latency (ms)	0.52	0.75	0.97	0.77	Legacy TDD	5%	50%	95%	Mean	DL latency (ms)	0.52	0.78	5.58	1.23	SBFD	5%	50%	95%	Mean	DL latency (ms)	0.52	0.78	3	0.93	Legacy TDD	5%	50%	95%	Mean	UL latency (ms)	0.52	0.75	0.97	0.76	SBFD	5%	50%	95%	Mean	UL latency (ms)	0.52	0.75	0.97	0.76	Legacy TDD	5%	50%	95%	Mean	UL latency (ms)	0.52	0.74	0.97	0.76	SBFD	5%	50%	95%	Mean	UL latency (ms)	0.52	0.75	0.98	0.77	Legacy TDD	5%	50%	95%	Mean	UL latency (ms)	0.52	0.77	3.31	1.1000000000000001	SBFD	5%	50%	95%	Mean	UL latency (ms)	0.52	0.8	1.48	0.89	image1.png
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