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Introduction
RANP #95, approved an updated Sidelink Evolution WID [1]. As part of this WID, the Objectives section #2 specifies 
<<-ommited->>
· Channel access mechanisms from NR-U shall be reused for sidelink unlicensed operation
[bookmark: _Hlk89917081]<<-ommitted->>
· If the existing NR-U channel access framework does not support the required SL-U functionality, WGs will make appropriate recommendations for RAN approval.
<<-ommitted->>
We observe:
· NR-U Evaluation Methodology was developed in Rel 15-16 [2], based on previous LAA-LTE Evaluation Methodology. 
· The NR-U Evaluation Methodology differs from NR Evaluation Methodology, given the coexistence with the incumbent technology. 
· It should be noted that by the time [2] was released, there was no incumbent technology in the 6GHz spectrum. However, lately one chipset vendor announced [3] 1B Wi-Fi6 chipset already shipped. More specifically, SL-U operation intended for 6GHz has to co-exist with the incumbent technology (802.11ax).
· Under these circumstances, any change to NR-U specifications may cause significant challenges to existent Wi-Fi 6 eco-system.
This paper discusses SL-U Evaluation Methodology, in the light of the above.
Evaluation Assumptions.
The SL-U SID should make recommendations based on a commonly agreed set of simulations assumptions.
To properly estimate the SL-U coexistence performance in a share unlicensed spectrum environment, all simulations should use the same set of baseline assumptions. Using different sets of assumptions shall not be allowed since the results can’t be assessed.
It is understood that companies could also present other evaluation results based on some optional parameters.
We consider the proposed FCC, ISED (Figure 1) and EU 6 GHz (Figure 2) spectrum allocations, as shown in the Appendix as the spectral base for the propagation assumptions.

We propose the following Evaluation Assumptions, which are based on [2] and modified per actual FCC (USA), ISED (Canada) 6 GHz regulatory allowances.
We propose to divide the evaluation assumptions into 3 categories: 
· Indoor office propagation, 
· Covers indoor propagation based on InH-Office model developed by [6]
· Outdoor scenarios propagation and 
· Covers indoor propagation based on UMi model developed by [6]
· Urban Macro (UMa) model [6] is considered optional, in order to limit the simulations effort
· SL-U/Wi-Fi coexistence.
· Targets the specific SL-U/Wi-Fi coexistence aspects

[bookmark: _Ref111192587]Table 1. Propagation Evaluation Parameters, sub 7GHz indoor
	Parameter
	Value
	Comments

	Carrier Frequency
	Unlicensed 6GHz [US/Canada spectrum preferred]
	Suggested: channel 6405-6425MHz is the upper EU 6GHz channel and bordering US/ISED U-NII 6

	Carrier Channel Bandwidth
	20MHz baseline
	

	Number of carriers
	1
	

	Number of users per operator
	5 devices associated with each gNB per 20MHz
	[6]

	SCS
	30kHz, if anything else then companies report it
	

	Channel Model
	InH-Office
	[6]

	Max BS/AP Tx EIRP Density
	5dBm/MHz (total across all TX antennas)
	[8]

	Max UE/STA/SL Tx EIRP Density	Comment by Microsoft Office User: Should we limit these powers to max powers in BS and UE defined in 38.101.	Comment by Dorin Viorel: Good point: I revised them and updated them with the FCC requirements (which supersedes 3GPP ones, in this case TR38.889)
	-1dBm/MHz (total across all TX antennas)
	[8]

	BS/AP Antenna gain
	0dBi   
	[6] 

	UE/STA Antenna gain
	0dBi
	[6]

	BS/AP Noise Figure
	5dB
	[6]

	UE/STA Receiver Noise Figure
	9dB
	[6]

	Minimum received power from serving cell for device dropping 
	-82dBm
	[6]

	UE receiver
	MMSE-IRC as the baseline receiver
	[6]

	BS/AP antenna Array configuration
	(M, N, P, Mg, Ng)  = (1, 2, 2, 1, 1), dH = dV = 0.5 λ
	[6], section #7.3

	UE/STA antenna Array configuration
	Baseline Tx/Rx: (M, N, P, Mg, Ng) = (1, 1, 2, 1, 1), dH = dV = 0.5 λ
	[6], section #7.3

	Traffic model
	Table A.1.1, TR36.889
	Specific SL-U traffic needs could be discussed.

	UE/STA to UE/STA link model pathloss
	Directly use InH office pathloss model with proper d_3D with indoor mixed office LOS probability
	[6]

	gNB to gNB link model
	Directly use InH office pathloss model with proper d_3D with indoor mixed office LOS probability
	[6]



Proposal 1: The sub 7GHz indoor propagation assumptions should be based on Table 1.

[bookmark: _Ref111192652]Table 2. Propagation Evaluation Parameters, sub 7GHz outdoor
	Parameter
	Value
	Comments

	Carrier Frequency
	6 GHz (mandatory), 6405-6425 MHz, 
5 GHz is optional
	Channel 6405-6425MHz is the upper EU 6GHz channel and bordering US/ISED U-NII 6

	Carrier Channel Bandwidth
	20MHz baseline
	

	Number of carriers
	1
	

	Number of users per operator
	5 devices associated with each gNB per 20MHz
	[6]

	SCS
	30kHz, if companies use anything else then report it
	

	BS/AP Tx EIRP Density
	23dBm/MHz per beam
	[8]

	Device Tx EIRP Density
	17dBm/MHz (total across all TX antennas)
	[8]

	BS/AP Antenna gain
	0 dBi   
	

	Device Antenna gain
	0 dBi
	

	BS/AP Noise Figure
	5dB
	[6]

	Device Receiver Noise Figure
	9dB
	6]

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

	UE receiver
	MMSE-IRC as the baseline receiver
	[6]

	BS/AP antenna Array configuration
	(M, N, P, Mg, Ng)  = (1, 2, 2, 1, 1), dH = dV = 0.5 λ
	[6]

	Device antenna Array configuration
	(M, N, P, Mg, Ng) = (1, 1, 2, 1, 1), dH = dV = 0.5 λ
	[6]

	Traffic model
	Table A.1.1, TR36.889
	[2], Table A.1.1

	UE/STA to UE/STA link pathloss model
	UMi street canyon pathloss model
	[6], UMA is optional

	gNB to gNB link pathloss model
	UMi street canyon pathloss model
	[6], UMa is optional



Proposal 2: The sub 7GHz outdoor propagation assumptions should be based on Table 2.
Note: Device: UE, STA or SL device


[bookmark: _Ref111192700]Table 3. SL-U Coexistence Parameters with an incumbent technology (sub 7GHz)
	Parameter
	Value
	Comments

	Common Assumptions

	TDD DL/UL ratio
	80/20
	

	Primary LBT
	Cat-4 LBT (exponential back-off)
	

	MCOT duration
	6 ms
	[6]

	Max Modulation
	QAM256
	

	CCA ED threshold
	-72dBm
	Channel BW=20MHz

	CW{min, max}
	DL{15,63} UL{15,1023}
	

	Max number of air layers
	2
	MIMO rank

	Slots/Subframe
	2
	

	NR-U/SL-U assumptions

	DMRS
	1 symbol
	Overhead

	DRS
	250ms, cat-LBT every 250ms, 40ms periodicityEnabled, 1ms
	

	HARQ ACQ/CQI Feedback
	1 symbol per feedback
	

	PDCCh
	1 symbol/slot
	

	PDSCh Mapping
	Type B
	

	PUSCh Mapping
	Type A
	

	Scheduling
	Proportional fair
	[2]

	Slots/Subframe
	2
	

	gNB to UE COT sharing
	Enabled
	

	UE to UE COT sharing
	N/A
	

	Number of carriers
	1 (ChBW=20MHz) 
	

	MCS rates
	MCS with 256 QAM (LDPC)
	[10]

	Wi-Fi

	RTS/CTS
	Disabled
	[6]

	MPDU size
	1500 bytes
	[6]

	Wi-Fi guard interval 
	Short
	[6]

	Frame Aggregation
	A-MPDU
	[6]

	MCS rates
	MCS with 256 QAM (LDPC)
	[802.11ax][9]

	
	
	



Proposal 3: The sub 7GHz outdoor propagation assumptions should be based on Table 3.

The SL-U/NR-U coexistence parameters remain to be defined.
The SL-U spectrum related aspects will be discussed in RAN4.


Conclusions

This paper proposes 3 detailed sets of assumptions (Indoor, Outdoor Propagation and SL-U/Wi-Fi Coexistence) to support the evaluation of SL-U performance in a shared spectrum environment in the presence of an incumbent access technology (802.11ax).
The use of proprietary sets of assumptions should be allowed as optional simulations assumptions. We made the following proposals:
Proposal 1: The sub 7GHz indoor propagation assumptions should be based on Table 1.

Proposal 2: The sub 7GHz outdoor propagation assumptions should be based on Table 2.

Proposal 3: The sub 7GHz outdoor propagation assumptions should be based on Table 3.
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Appendix
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[bookmark: _Ref111184192]Figure 1. Approved FCC 6GHz spectrum [4]. Canada's ISED follows the same spectrum assignation.

Table 4. Overview of U-NII Rules [5]
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[bookmark: _Ref111184208]Figure 2. EU 6GHz spectrum allocation.
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image2.png
Band Band GHz Rules Notes KDB Pub
U-NII 1 5.15-5.25 15.407(a)(1) Indoor Use/Outdoor Restrictions 789033 (U-NII)
789033 (U-NII)
UNII2A | 5.25-5.35 15.407(a)(2) Indoor/Outdoor/DFS 905462 (DFS)
U-NII 2B 5.35-5.47 Not Available
789033 (U-NII)
UNII2C | 5.47-5.725 | 15.407(a)(2) Indoor/Outdoor/DFS 905462 (DFS)
789033 (U-NII)
U-NII 3 5.725-5.85 | 14.407(a)(3) Indoor/Outdoor 926956 (&)
On-Board Units (OBU) must transmit
UNIL4 | 5855925 25 bS“;l’fal\‘; S [ S P R FCC 20-164°
uop Units (RSU).
Low-power Indoor AP, Subordinates,
Indoor Clients
U-NILS 5925-6.425 | 15.407(@)4) -~ (8) Standard Power AP, Fixed & Standard
Clients
Low-power Indoor AP, Subordinates,
U-NII 6 6.425-6.525 | 15.407(a)(5), (6). (8) | Indoor Clients
789033 (U-NII)
Low-power Indoor AP, Subordinates, 987594 (6 GHz Band)
Indoor Clients
U-NIT7 6.525-6.875 | 15.407(2)(4) - (8) Standard Power AP, Fixed & Standard
Clients
Low-power Indoor AP, Subordinates,
U-NII 8 6.875-7.125 | 15.407(a)(5), (6). (8) | Indoor Clients

& Transition period ended March 2, 2020 for marketing DTS in the 5 GHz Band, as stated in 15.407(b)(4)(i1)
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