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It was captured in TR38.889 [1]
· For SS/PBCH block transmissions as part of DRS, it is considered beneficial to expand the maximum number of candidate SS/PBCH block positions within the DRS transmission window to Y, for e.g., Y ≤ 64, where the choice of Y may depend on the numerology of the SS/PBCH blocks. The transmitted SS/PBCH blocks do not overlap and the maximum number of transmitted SS/PBCH blocks is X within DRS transmission window with X ≤ 8. The time-domain positions of the actually transmitted SS/PBCH blocks are selected from a set of Y candidate SS/PBCH block positions. Proposals for shift granularity between candidate time domain SSB positions/candidate groups of SSBs, duration of DRS transmission window, and duration of the transmitted DRS within the window including SSBs and other multiplexed signals/channels, were discussed without reaching consensus, and can be considered further when specifications are developed.
[bookmark: _Ref129681832]In this contribution, we mainly discuss NR-U DRS transmission window duration configuration and its impact on DRS transmission success rate.

DRS transmission window duration
As discussed in [2], companies proposed several candidates for NR-U DRS transmission window duration configuration. For example could be chosen as {16, 20, 24, 32, 64}, which corresponds to DRS transmission window duration equals to {4, 5, 6, 8, 16} ms, respectively. Besides, DRS transmission window should be shorter than the DRS transmission periodicity in order to avoid timing ambiguity between SSB in two consecutive DRS periods. On the other side, DRS transmission window shorter than 5ms may be entirely blocked by a WiFi PPDU which elapses as long as 5.4ms. In LTE LAA, 6ms DMTC window was adopted. In Multefire, the DMTC may be configured up to 10 ms in length during which the gNB attempts to transmit DRS. It is also beneficial that DRS transmission window of neigbor gNBs don’t collide with each other within a DRS period for better cell search and measurement performance. Typically, gNB can hear transmission from 2 or 3 neighbor gNBs in a NR-U indoor deployment. Considering all above, a DRS transmission window with 5ms to 10ms should be enough for NR-U. The maximum number of SSB candidate position(s) Y depends on SSB numerology as well as the duration of DMTC window. For example, a DMTC window of 8ms (Y=32) can be considered, given SSB with 30 kHz SCS and 2 SSB positions per slot for DC and SA mode.

Simulation results
Assuming DRS transmission periodicity is 20 ms, DRS transmission duration is 1 ms with 30 kHz SCS and system payload is medium (lambda=0.3 file/s). Furthermore, CAT 2 LBT is adopted for DRS transmission without unicast data. The system-level simulation result is shown in the figure below. It can be observed that DRS transmission success rate increases when DRS transmission window duration becomes longer. It is worth noting that there is a considerable gap between DRS transmission success rate when its transmission window duration is extended from 5 ms to 8 ms.
Observation 1: There is obvious drop of success rate of DRS transmission when DRS transmission window is smaller than 5ms.
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[bookmark: _Ref528863127]Figure 1 DRS transmission success rate vs DRS transmission window duration

As shown in Figure 2, mean DL/UL UPT for both WiFi and NR-U UEs are barely affected by DRS transmission window configuration. In other words, longer DRS transmission window duration will not lead to system throughput loss.
	PAR =0.3  file/s
	DL
	UL

	
	WIFI coex
	NRU coex
	WIFI coex
	NRU coex

	5ms
	59.47
	80.84
	56.41
	64.36

	8ms
	59.06
	80.61
	56.19
	63.83

	10ms
	59.66
	80.61
	56.16
	64.26

	14ms
	58.86
	80.5
	56.14
	63.88

	16ms
	59.4
	80.29
	55.85
	63.88


[bookmark: _Ref528863961]Figure 2 Mean DL/UL UPT 
Observation 2: Longer DRS transmission window duration will not lead to system throughput loss.

Conclusions
In this contribution, we mainly discuss NR-U DRS transmission window duration configuration and its impact on DRS transmission success rate. Based on the discussion and evaluations, we have made the following observations:

Observation 1: There is obvious drop of success rate of DRS transmission when DRS transmission window is smaller than 5ms.
Observation 2: Longer DRS transmission window duration will not lead to system throughput loss.
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Appendix I: system level simulation assumptions
Table A: Summary of simulation assumptions for NR-U
	Parameters
	Indoor Sub-7GHz

	Layout for nodes
	Layout dimensions: 120mx80m
[image: ]
a=20 meters, b=40 meters, c=20 meters, and d=40 meters

	Carrier Frequency
	5GHz

	Carrier Channel Bandwidth
	20MHz baseline

	Number of carriers
	1

	Number of users per operator
	Exactly 5 per gNB per 20MHz

	SCS
	 60KHz 30KHz(DRS)

	Channel Model
	NR InH Mixed Office model

	BS/AP Tx Power
	23dBm (total across all TX antennas)

	UE/STA Tx Power
	18dBm (total across all TX antennas)

	BS/AP Antenna gain
	0 dBi   

	UE/STA Antenna gain
	0 dBi

	BS/AP Noise Figure
	5dB

	UE/STA Receiver Noise Figure
	9dB

	Minimum received power from serving cell for UE dropping
	-82dBm

	CCA-ED
	-72dBm for NRU

	UE receiver
	MMSE-IRC 

	TXOP 
	8ms for NRU and WiFi

	MCS
	NR MCS with 256QAM  (LDPC)

	MIMO
	TM9 with one layer

	UE Processing Time Capability
	#1

	Link adaptation
	CQI feedback + OLLA

	Scheduling
	Proportional Fairness

	BS/AP antenna Array configuration
	(M, N, P, Mg, Ng)  = (1, 2, 2, 1, 1), dH = dV = 0.5 λ

	UE/STA antenna Array configuration
	Tx/Rx: (M, N, P, Mg, Ng) = (1, 1, 2, 1, 1), dH = dV = 0.5 λ

	Traffic model
	DL and UL

	UE/STA to UE/STA link pathloss model
	Directly use InH office pathloss model with proper d_3D with indoor mixed office LOS probability

	gNB to gNB link pathloss model
	Directly use InH office pathloss model with proper d_3D with indoor mixed office LOS probability


Table B: Summary of simulation assumptions for 802.11ac
	Parameters
	Value

	MCS
	802.11ac MCS with 256QAM 

	Carrier Frequency
	5GHz

	Carrier Channel Bandwidth
	20MHz

	Number of carriers
	1

	Number of users per operator
	Exactly 5 per gNB per 20MHz

	MCOT
	8 ms

	Frame aggregation
	A-MPDU

	MPDU size
	1500B MSDU + 14 B header

	Guard interval
	11ac
	0.8us

	Channel Model
	NR UMi street canyon

	AP Tx Power
	23dBm 

	STA Tx Power
	18dBm 

	

MAC
	Coordination
	DCF

	
	SIFS/DIFS
	16us/43us

	
	Detection
	Energy detection & preamble detection

	
	RTS/CTS
	No

	
	Contention
	EDCA

	CCA-PD
	-82dbm for 11ac

	CCA-ED
	-62dbm for 11ac

	ACK Modeled
	Immediate ACK

	OFDM symbol length 
	4 us 


Appendix II: system level simulation results
Table 1: Wi-Fi and NR-U coexistence evaluation with DRS windows=5ms

	Reported parameters
	DRS windows = 5ms

	
	Wi-Fi in coex
	NRU in scoex

	DL UPT CDF [Mbps]
	5%
	18.94
	37.02

	
	50%
	65.35
	92.70

	
	95%
	83.45
	102.27

	
	Mean
	59.47
	80.84

	DL Delay CDF [s]
	5%
	0.05
	0.04

	
	50%
	0.06
	0.04

	
	95%
	0.21
	0.11

	
	Mean
	0.09
	0.06

	UL UPT CDF [Mbps]
	5%
	21.70
	20.04

	
	50%
	58.67
	68.20

	
	95%
	82.87
	93.12

	
	Mean
	56.41
	64.36

	UL Delay CDF [s]
	5%
	0.05
	0.04

	
	50%
	0.07
	0.06

	
	95%
	0.18
	0.20

	
	Mean
	0.09
	0.08

	ρDL
	99.8%
	99.3%

	ρUL
	99.0%
	99.8%

	Mean BO
	18.9%
	16.2%

	λ
	0.3



Table 2: Wi-Fi and NR-U coexistence evaluation with DRS windows=8ms
	Reported parameters
	DRS windows = 8ms

	
	Wi-Fi in coex
	NRU in scoex

	DL UPT CDF [Mbps]
	5%
	18.68
	35.36

	
	50%
	64.69
	92.13

	
	95%
	83.33
	102.25

	
	Mean
	59.06
	80.61

	DL Delay CDF [s]
	5%
	0.05
	0.04

	
	50%
	0.06
	0.04

	
	95%
	0.21
	0.11

	
	Mean
	0.09
	0.06

	UL UPT CDF [Mbps]
	5%
	21.19
	20.91

	
	50%
	59.37
	66.72

	
	95%
	82.80
	93.12

	
	Mean
	56.19
	63.84

	UL Delay CDF [s]
	5%
	0.05
	0.04

	
	50%
	0.07
	0.06

	
	95%
	0.18
	0.19

	
	Mean
	0.09
	0.08

	ρDL
	98.4%
	99.4%

	ρUL
	98.8%
	99.8%

	Mean BO
	19.1%
	16.3%

	λ
	0.3


 
Table 3: Wi-Fi and NR-U coexistence evaluation with DRS windows=10ms

	Reported parameters
	DRS windows = 10ms

	
	Wi-Fi in coex
	NRU in scoex

	DL UPT CDF [Mbps]
	5%
	21.78
	36.42

	
	50%
	64.36
	93.05

	
	95%
	83.41
	102.31

	
	Mean
	59.66
	80.61

	DL Delay CDF [s]
	5%
	0.05
	0.04

	
	50%
	0.06
	0.04

	
	95%
	0.18
	0.11

	
	Mean
	0.08
	0.06

	UL UPT CDF [Mbps]
	5%
	20.34
	21.30

	
	50%
	58.62
	68.43

	
	95%
	82.84
	93.12

	
	Mean
	56.16
	64.26

	UL Delay CDF [s]
	5%
	0.05
	0.04

	
	50%
	0.07
	0.06

	
	95%
	0.19
	0.19

	
	Mean
	0.09
	0.08

	ρDL
	99.6%
	99.4%

	ρUL
	99.0%
	99.8%

	Mean BO
	18.8%
	16.3%

	λ
	0.3



Table 4: Wi-Fi and NR-U coexistence evaluation with DRS windows=14ms

	Reported parameters
	DRS windows = 14ms

	
	Wi-Fi in coex
	NRU in scoex

	DL UPT CDF [Mbps]
	5%
	18.76
	35.06

	
	50%
	64.31
	92.00

	
	95%
	83.36
	102.25

	
	Mean
	58.86
	80.50

	DL Delay CDF [s]
	5%
	0.05
	0.04

	
	50%
	0.06
	0.04

	
	95%
	0.21
	0.11

	
	Mean
	0.09
	0.06

	UL UPT CDF [Mbps]
	5%
	18.71
	20.80

	
	50%
	57.74
	68.06

	
	95%
	82.71
	93.12

	
	Mean
	56.14
	63.88

	UL Delay CDF [s]
	5%
	0.05
	0.04

	
	50%
	0.07
	0.06

	
	95%
	0.18
	0.19

	
	Mean
	0.09
	0.08

	ρDL
	98.5%
	99.4%

	ρUL
	98.6%
	99.8%

	Mean BO
	19.2%
	16.3%

	λ
	0.3


 
Table 5: Wi-Fi and NR-U coexistence evaluation with DRS windows=16ms

	Reported parameters
	DRS windows = 16ms

	
	Wi-Fi in coex
	NRU in scoex

	DL UPT CDF [Mbps]
	5%
	19.31
	35.72

	
	50%
	64.91
	90.78

	
	95%
	83.34
	102.25

	
	Mean
	59.40
	80.29

	DL Delay CDF [s]
	5%
	0.05
	0.04

	
	50%
	0.06
	0.04

	
	95%
	0.20
	0.11

	
	Mean
	0.08
	0.06

	UL UPT CDF [Mbps]
	5%
	19.58
	20.80

	
	50%
	57.35
	67.16

	
	95%
	82.61
	93.12

	
	Mean
	55.86
	63.88

	UL Delay CDF [s]
	0.05
	0.05
	0.04

	
	50%
	0.07
	0.06

	
	95%
	0.19
	0.19

	
	Mean
	0.09
	0.08

	ρDL
	99.5%
	99.4%

	ρUL
	98.8%
	99.9%

	Mean BO
	19.1%
	16.3%

	λ
	0.3
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