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1. Introduction
The document summarizes offline discussions on eV2X evaluation methodology. A set of proposals are made based on the consensus of offline discussions.

2. Evaluation scenarios
<Traffic model>
Issue #2-1) Regarding the following options, which option(s) will be supported for modeling the randomness of message arrival time?
· Option 1: Strictly periodic
· Option 2: Periodic with (bounded) jitter
· Option 3: Generation with a random time elapsing after the previous generation
· Option 4: Poisson process (single or multiple messages)

Proposal 1: 
· Two options are supported as follows: 
· Periodic traffic based on Option 1
· FFS on which option(s) is(are) supported:
· Message size varies in time in a deterministic manner.
· Message size varies in time in a random manner.
· Aperiodic Traffic based on Option 3
· Working assumption: Inter-packet arrival time = a non-negative constant value + a random variable following an exponential distribution
· Message size varies in time in a random manner.
· Other options are not precluded if a relevant use case is identified.

<UE dropping>
Issue #2-2) The necessary to model “heterogeneous vehicle types” with different vehicle size and antenna height was discussed and also its potential impact on the channel model needs to be clarified.

Proposal 2: 
· Three vehicle types are defined as follows.
· Type 1 (passenger vehicle with lower antenna position): length 5 meters, width 2.0 meters, height 1.6 meters, antenna height 0.75 meters
· Type 2 (passenger vehicle with higher antenna position): length 5 meters, width 2.0 meters, height 1.6 meters, antenna height 1.6 meters
· Type 3 (truck): length 13 meters, width 2.6 meters, height 3 meters, antenna height 3 meters
· FFS how to drop different vehicle types
· The difference of the vehicle type does not change the channel model potentially except the following aspects:
· Pathloss equation where the antenna height is set according to the vehicle type
· Loss caused by vehicle blockage (details to be discussed in the vehicle blockage modeling)
· Radiation pattern

Issue #2-3) Regarding whether additional UE dropping model is introduced for the vehicle platooning, the following is suggested. 

Proposal 3 (already agreed):
· At least one “clustered UE dropping model” is defined.
· A cluster consists of a number vehicle UEs located in the same lane and having the same direction/speed. Two closest UEs belonging to the same cluster are separated with a fixed distance and no other UEs can be located between them.
· The distance between a platoon and a vehicle not belonging to the platoon follows the statistics of the distance between two vehicles not belonging to any platoon.
· Only Type 3 vehicles form a cluster.
· Clustered UE dropping is used only in Freeway scenario.

Issue #2-4) Discuss which option(s) will be supported for the vehicle dropping in Freeway, regarding homogeneous or heterogeneous vehicle types, clustered or non-clustered dropping, same or different vehicle density in different lanes, etc.

Proposal 4:
· Vehicles are dropped according to the following process.
· The distance between the rear bumper of a vehicle and the front bumper of the following vehicle in the same lane is max {1 meter, an exponential random variable with the average of the speed * x sec}.
· FFS for x sec.
· All the vehicles in the same lane have the same speed.
· The following options are supported for freeway:
· Option A
· Homogeneous vehicle types: 100% vehicle type 2
· Non-clustered dropping
· Same vehicle density in all the directions: Speed is [140 and/or 70] km/h in all the lanes.
· Option B
· Heterogeneous vehicle types: [20]% vehicle type 1, [60]% vehicle type 2, [20]% vehicle type 3
· Non-clustered dropping
· Different vehicle density in different lanes:
· Speed in Lane 1: 80km/h
· Speed in Lane 2: 100km/h 
· Speed in Lane 3: 140km/h 
· Speed in Lane 4: 40km/h 
· Speed in Lane 5: 30km/h 
· Speed in Lane 6: 20km/h  
· Option C
· Heterogeneous vehicle types: 0% vehicle type 1, [67]% vehicle type 2, [33]% vehicle type 3
· Clustered dropping: Each cluster consists of [6] Type 3 vehicles with a gap of [2] meters
· FFS how to drop multiple clusters
· Same vehicle density in all the directions: Speed is [140] km/h in all the lanes.

Issue #2-5) Discuss which option(s) will be supported for the vehicle dropping in Urban, regarding homogeneous or heterogeneous vehicle types, same or different vehicle density in different lanes.

Proposal 5:
· The following options are supported for urban case:
· Option A
· Homogeneous vehicle types: 100% vehicle type 2
· Non-clustered dropping
· Same vehicle density in all the directions: Speed is [60 and/or 15] km/h in all the lanes.
· In the intersection, a UE goes straight, turns left, turns right with the probability of 0.5, 0.25, 0.25, respectively.
· Option B
· Heterogeneous vehicle types: [20]%, [60]%, [20]% for vehicles types 1, 2, 3, respectively
· Non-clustered dropping
· Different vehicle density in different directions: 
· In the East-West direction:
· Speed in Lane 1: 60km/h
· Speed in Lane 2: 50km/h 
· Speed in Lane 3: 25km/h 
· Speed in Lane 4: 15km/h
· In the North-South direction:
· 0 km/h in all the lanes.
· FFS how to handle the vehicle dropping and direction change at the intersection.
· FFS whether to consider a reduced layout (e.g., covering a single intersection)


<Performance metric>
Issue #2-6) Considering the majority of companies prefer the following modeling as the metric for persistent collision me, is it agreeable?    

Proposal 6: 
· Adopt the following metric for persistent collision
· Packet Inter-Reception (PIR)
· Time elapsed between two successive successful receptions of two different packets transmitted from node A to node B for the same application. 
· FFS how to collect results of PIR

Issue #2-7) As a performance metric for evaluating the scenarios of unicast or multicast, can “Alt. 2” (agreed in [85-15] and RAN1#86) be confirmed? 

Proposal 7: 
· “Alt. 2” (agreed in [85-15] and RAN1#86) is supported and can be used as performance metric in scenarios such as multicast/unicast or to see the performance of links in a certain condition (e.g., links blocked by a building). When used, the company needs to clarify how the intended set of receivers is determined and what the motivation is.
· i.e., Alt. 2: (1-Y) is the packet reception ratio calculated on a subset of UEs:
· For one Tx packet, 1-Y is calculated by S/Z, where Z is the number of UEs in the intended set of receivers, and S is the number of UE with successful reception among Z. 
· Unicast is the special case where Z includes a single UE, where the PRR is average of packets of the unicast link

3. Channel model
Proposal 8:
At least for above 6 GHz, the V2V sidelink channel is modeled according to the following three states: 
  i) LOS
  ii) NLOS: LOS path blocked by buildings
  iii) NLOSv: LOS path blocked by vehicles

<Pathloss>
Issue #3-1) Discussion is needed on how the pathloss between vehicles UEs, including vehicle blockage.

Proposal 9:
· The following pathloss equation applies to both below and above 6 GHz
	LOS/NLOS
	Pathloss [dB]

	LOS
	
For Freeway case, PL = 32.4 + 20log10(d) + 20log10(fc)  (fc is in GHz and d is in meters)
For Urban case, PL= 38.77 + 16.7log10(d) + 18.2log10(fc) (fc is in GHz and d is in meters)

	NLOS
	FFS including
Option 1:
[image: ] where 
[image: ] and
[image: ]
Option 2: NLOS pathloss equation in R1-1803671
Other options are not precluded.


· LOS pathloss equation is used when the two vehicles are in the same street.
· Additional vehicle blockage loss is added the link between the two vehicles is blocked by other vehicles.
· NLOS pathloss equation is used when the two vehicles are in different streets.
· No vehicle blockage is considered in this case.

Issue #3-2) Discussion is needed on the details of vehicle blockage, such as how to determine whether a link is blocked by other vehicles, how to calculate the loss value, whether to apply vehicle blockage below 6 GHz

Proposal 10: 
· A link between two vehicles is considered blocked (i.e., in NLOSv)
· Option 1: if a line connecting the antennas of the two vehicles in the same street intersects any vehicle (including either of the two vehicles) in the 3-dimensional space.
· Option 2: with a probability
· Distribution is FFS. Note that vehicle width and height will not affect this option once the probability is defined.
· In NLOSv , a random variable is added to the pathloss equation.
· FFS the distribution of the random variable
· Vehicle blockage is applied to below 6 GHz.

Issue #3-3) The agreed baseline is to update for the location of vehicle during SLS. Then discussion is needed how to update the channel when the UE location changes in time.

Proposal 11:
· The link state (LOS, NLOS, or NLOSv) is updated for each link during the SLS runtime.
· FFS whether the state is updated by Option 1 or Option 2 in Proposal 10.
· At each state, each link uses pathloss, shadowing, and fast fading parameters corresponding to the state.
· FFS how to model smooth transition between different states
· UE location is updated every [100] ms. 

Issue #3-4) Regarding the pathloss model for vehicle UE-to-gNB (V2B), pedestrian UE-to-gNB (P2B) gNB-to-RSU (B2R), the following is proposed in R1-1804748. Is it agreeable?

Proposal 12:
· [bookmark: _GoBack]Use LOS propagation type for V2B and B2R links in Freeway scenario
· Use LOS/NLOS propagation types for V2B, P2B and B2R links in Urban scenario and maintain spatial consistency following procedure in Subclause 7.6.3.3 of the 3GPP TR 38.901
· Derive propagation type based on probability formula

Pathloss models of V2B, P2B, B2R for Freeway and Urban scenarios
	
	Below 6 GHz
	Above 6 GHz 

	
	LOS
	NLOS
	LOS
	NLOS

	B2V
B2P
B2R
	Urban:
TR 38.901 UMa LOS

Freeway: 
TR 38.901 RMa LOS
	Urban:
TR 38.901 UMa NLOS

Freeway:
N/A
	Urban:
TR 38.901 UMa LOS

Freeway: 
FFS
	Urban:
TR 38.901 UMa NLOS

Freeway:
N/A




<Fast fading>
Issue #3-5) Regarding the large scale parameters of fast fading for V2B, P2B, B2R, the following is proposed in R1-1804748. Is it agreeable? 

Proposal 13:
Large scale parameters of fast fading for V2B, P2B, B2R
	
	B2V/B2P/B2R

	
	LOS
	NLOS

	Freeway
	TR 38.901 RMa LOS
	N/A

	Urban
	TR 38.901 UMa LOS
	TR 38.901 UMa NLOS



Issue #3-6) For fast fading parameters of V2V channels, can the principle which was agreed for above 6 GHz when the channel is LOS or blocked by a building can be extended to other cases?

Proposal 14: 
· For sidelink in Urban and freeway, the fast fading parameters of “UMi-Street Canyon in TR 38.901” is the starting point and to be modified considering sidelink characteristics.
· FFS fading parameters in Urban and Freeway
	· Scenarios
	UMi - Street Canyon

	
	LOS
	NLOS
	NLOSv

	Delay spread (DS)
lgDS=log10(DS/1s)
	lgDS
	[-0.24 log10(1+ fc) - 7.14]
	[-0.24 log10(1+ fc) - 6.83]
	FFS

	
	lgDS
	[0.38]
	[0.16 log10(1+ fc) + 0.28]
	FFS

	AOD spread (ASD)
lgASD=log10(ASD/1)
	lgASD
	[-0.05 log10(1+ fc) + 1.21]
	[-0.23 log10(1+ fc) + 1.53]
	FFS

	
	lgASD
	[0.41]
	[0.11 log10(1+ fc) + 0.33]
	FFS

	AOA spread (ASA)
lgASA=log10(ASA/1)
	lgASA
	[-0.08 log10(1+ fc) + 1.73]
	[-0.08 log10(1+ fc) + 1.81]
	FFS

	
	lgASA
	[0.014 log10(1+ fc) + 0.28]
	[0.05 log10(1+ fc) + 0.3]
	FFS

	ZOA spread (ZSA)
lgZSA=log10(ZSA/1)
	lgZSA
	[-0.1 log10(1+ fc) + 0.73]
	[-0.04 log10(1+ fc) + 0.92]
	FFS

	
	lgZSA
	[-0.04 log10(1+ fc) + 0.34]
	[-0.07 log10(1+ fc) + 0.41]
	FFS

	Shadow fading (SF) [dB]
	SF
	[4]
	[7.82]
	FFS

	K-factor (K) [dB]
	K
	[9]
	N/A
	FFS

	
	K
	[5]
	N/A
	FFS

	Cross-Correlations 
	ASD vs DS
	[0.5]
	[0] 
	FFS

	
	ASA vs DS
	[0.8]
	[0.4] 
	FFS

	
	ASA vs SF
	[-0.4] 
	[-0.4] 
	FFS

	
	ASD vs SF
	[-0.5] 
	[0] 
	FFS

	
	DS vs SF
	[-0.4] 
	[-0.7] 
	FFS

	
	ASD vs ASA
	[0.4] 
	[0] 
	FFS

	
	ASD vs 
	[-0.2] 
	N/A
	FFS

	
	ASA vs 
	[-0.3] 
	N/A
	FFS

	
	DS vs 
	[-0.7] 
	N/A
	FFS

	
	SF vs 
	[0.5] 
	N/A
	FFS

	Cross-Correlations 1)
	ZSD vs SF
	[0]
	[0] 
	FFS

	
	ZSA vs SF
	[0] 
	[0] 
	FFS

	
	ZSD vs K
	[0] 
	N/A
	FFS

	
	ZSA vs K
	[0] 
	N/A
	FFS

	
	ZSD vs DS
	[0] 
	[-0.5] 
	FFS

	
	ZSA vs DS
	[0.2] 
	[0] 
	FFS

	
	ZSD vs ASD
	[0.5] 
	[0.5] 
	FFS

	
	ZSA vs ASD
	[0.3] 
	[0.5] 
	FFS

	
	ZSD vs ASA
	[0] 
	[0] 
	FFS

	
	ZSA vs ASA
	[0] 
	[0.2] 
	FFS

	
	ZSD vs ZSA
	[0] 
	[0] 
	FFS

	Delay scaling parameter r
	[3]
	[2.1]
	FFS

	XPR [dB]
	XPR
	[9]
	[8.0]
	FFS

	
	XPR
	[3]
	[3]
	FFS

	
Number of clusters 
	[12]
	[19]
	FFS

	
Number of rays per cluster 
	[20]
	[20]
	FFS



	Scenarios
	LOS
	NLOS
	NLOSv

	ZOD spread (ZSD)
lgZSD=log10(ZSD/1)
	lgZSD
	[max[-0.21, -14.8(d2D/1000)
+ 0.01|hUT-hBS| + 0.83]]
	[max[-0.5, -3.1(d2D/1000)
+ 0.01 max(hUT-hBS,0) +0.2]]
	FFS

	
	lgZSD
	[0.35]
	[0.35]
	FFS

	ZOD offset
	µoffset,ZOD
	[0]
	[-10^{-1.5log10(max(10, d2D))+3.3}]
	FFS



Issue #3-7) It was agreed that “dual mobility” should be modelled for above 6 GHz. What details can be agreed further?

Proposal 15:
· Rel-14 dual mobility is modified such that a random Doppler shift is added to each reflected path.
· FFS details of the additional random Doppler shift

<Antenna parameters>
Issue #3-8) Regarding the antenna element pattern and array configuration for gNB/gNB-Type RSU, the following is proposed in R1-1804748. Is it agreeable?

Proposal 16: 
· gNB antenna element pattern and array configuration follows TR 38.901.
· FFS which gNB configuration is used in which cases

Issue #3-9) Regarding the antenna element pattern and array configuration for UE-Type RSU, the following is proposed in R1-1804748. Is it agreeable? 

Proposal 17:
Antenna element pattern for UE-Type RSU
	Parameter
	Below 6 GHz
	Above 6 GHz

	Antenna element gain vertical pattern
	FFS


	FFS

	Antenna element gain horizontal pattern
	


	


	Pattern combining method for 3D 
	

FFS
	

FFS

	Max direct. gain of the antenna element
	FFS
	FFS



Antenna array configuration for UE-Type RSU
	
	Below 6 GHz
	Above 6 GHz

	TXRU mapping
	FFS
	FFS

	Number of antenna elements across all panels
	FFS
	FFS

	Antenna array configuration
(M, N, P, Mg, Ng)
	FFS
	FFS

	Antenna array spacing (dH,dV,dH,g,dV,g)
	FFS
	FFS

	Antenna tilt, deg
	FFS
	FFS



Issue #3-10) Regarding the antenna element pattern and array configuration for pedestrian UE, the following is proposed in R1-1804748. Is it agreeable? 

Proposal 18:
Antenna element pattern for pedestrian UE 
	
	Pedestrian UE

	
	For 6 GHz
	For 63 GHz

(according to the UE antenna radiation pattern parameters specified in Table A.2.1-8 of TR 38.802)

	Antenna element gain vertical pattern
	Omni-directional
	


	Antenna element gain horizontal pattern
	
	


	Pattern combining method for 3D 
	
	


	Max direct. gain of the antenna element
	0 dBi
	5 dBi



Antenna array configuration for pedestrian UE
	
	Pedestrian UE

	
	For 6 GHz 

	For 63 GHz

	TXRU mapping
	Up to proponents decision
	Up to proponents decision

	Number of antenna elements across all panels
	Up to 8 Tx /Rx antenna elements 
	Up to 32 Tx /Rx antenna elements

	Antenna array configuration
(M, N, P, Mg, Ng)
	FFS
 
TR 38.802, Table A.1.6-1
	(2, 4, 2, 1, 2)
Panel bearing angle: Ω0,1=Ω0,0+180°
TR 38.802, Table A.1.6-2

	Antenna array spacing (dH,dV,dH,g,dV,g)
	(dH, dV) = (0.5, 0.5)λ
TR 38.802, Table A.1.6-1
	(dH, dV) = (0.5, 0.5)λ; (dH,g, dV,g) = (0, 0)λ
TR 38.802, Table A.1.6-2

	Antenna tilt, deg
	0
	90


Note: Antenna pattern can be different in different carrier frequencies.

Issue #3-11) Regarding the antenna element pattern and array configuration for vehicle UE, the following is proposed in R1-1804748. Is it agreeable? (Note that the following table can be a starting point for the offline discussion and modified based on companies’ feedback)

Proposal 19:

Antenna element pattern for vehicle UE 
	
	Vehicle UE

	
	For 6 GHz
	 For 63 GHz

	Antenna element gain vertical pattern
	FFS
	FFS

	Antenna element gain horizontal pattern
	FFS
	FFS

	Pattern combining method for 3D 
	FFS
	FFS

	Max direct. gain of the antenna element
	FFS
	FFS



Antenna array configuration for vehicle UE
	
	Vehicle UE

	
	For 6 GHz
	For 63 GHz

	TXRU mapping
	FFS
	FFS

	Number of antenna elements across all panels
	FFS
	FFS

	Antenna array configuration
(M, N, P, Mg, Ng)
	FFS
	FFS

	Antenna array spacing (dH,dV,dH,g,dV,g)
	FFS
	FFS

	Antenna tilt, deg
	FFS
	FFS





Appendix : Agreements made in RAN1#92 meeting
· The outcome of this study is used as a baseline for evaluating technical solutions and can be modified later as necessary

· For below 6 GHz, the following parameters in TR 38.802 are confirmed. 

	Parameters
	Urban grid for eV2X
	Highway for eV2X

	Carrier frequency 
	Macro to/from vehicle/pedestrian UE : 4 GHz 
Between vehicle/pedestrian UE: 6 GHz
BS-type-RSU to/from vehicle/pedestrian UE : 4 GHz 
UE-type-RSU to/from vehicle/pedestrian UE: 6 GHz 
Note: Agreed value does not mean non-ITS band is precluded for real deployment for sidelink
	Macro to/from vehicle/pedestrian UE : 2 GHz or 4GHz
Between vehicle/pedestrian UE: 6 GHz
BS-type-RSU to/from vehicle/pedestrian UE : 4 GHz
UE-type-RSU to/from vehicle/pedestrian UE: 6 GHz
Note: Agreed value does not mean non-ITS band is precluded for real deployment for sidelink

	Aggregated system bandwidth
	Up to 200 MHz (DL+UL)
Up to 100 MHz (SL) 
	Up to 200 MHz (DL+UL)
Up to 100 MHz (SL) 

	Simulation bandwidth
	20 or 40 MHz (DL+UL) 
FFS: SL 
	20 or 40 MHz (DL+UL)
FFS: SL

	BS Tx power 
	Macro BS: 49dBm PA scaled down with simulation BW when system BW is higher than simulation BW. Otherwise, 49dBm 
BS-type-RSU: 24dBm PA scaled down with simulation BW when system BW is higher than simulation BW. Otherwise, 24dBm
Vehicle/pedestrian UE or UE type RSU: 23dBm

Note: 33dBm for RSU is not precluded
	Macro BS: 49dBm PA scaled down with simulation BW when system BW is higher than simulation BW. Otherwise, 49dBm
BS-type-RSU: 24dBm PA scaled down with simulation BW when system BW is higher than simulation BW. Otherwise, 24dBm
Vehicle/pedestrian UE or UE type RSU: 23dBm

Note: 33dBm for RSU is not precluded

	UE Tx power 
	Vehicle/pedestrian UE or UE type RSU: 23dBm

Note: 33dBm is not precluded 
	Vehicle/pedestrian UE or UE type RSU: 23dBm

Note: 33dBm is not precluded 

	BS receiver noise figure
	Below 6GHz: 5dB
	Below 6GHz: 5dB

	UE receiver noise figure
	Below 6GHz: 9 dB



Note: Macro-BS parameters may also be used for BS-type RSU
Note: Aggregated sidelink bandwidth of 100 MHz at 6GHz is not available in the current frequency allocations for ITS and its future availability is subject to the progress in the potential additional ITS spectrum allocation.   

· For above 6 GHz, the following parameters in TR 38.802 for “BS/UE receiver noise figure” are confirmed. 

	Parameters
	Urban grid for eV2X
	Highway for eV2X

	BS receiver noise figure
	Above 6GHz: 7dB

	Above 6GHz: 7dB

	UE receiver noise figure
	Above 6GHz: 13dB (baseline), 10dB (optional)


 
· The carrier frequency for above 6 GHz is as follows: 
· 30 GHz 
· Macro BS (i.e., ISD = 500m) to/from vehicle/pedestrian UE
· BS-type-RSU to/from vehicle/pedestrian UE 
· 63 GHz 
· Between vehicle/pedestrian UE
· UE-type-RSU to/from vehicle/pedestrian UE

· For both below and above 6 GHz, “road configuration for urban grid and highway in TR 38.913” is confirmed.

· The following parameters (originally from TR 38.802) are used for “BS deployment” for below 6 GHz. 

	Parameters
	Urban grid for eV2X
	Highway for eV2X

	Layout
	Option 1: Macro only (with the road configuration in Figure 6.1.9-1 in TR 38.913)

Note: Out of coverage can be evaluated assuming eNB to be disabled.
	Option 1: Macro only (straight line eNB placement with Road configuration in TR 36.885)

Note: Out of coverage can be evaluated assuming eNB to be disabled.

	Inter-BS distance
	Inter Macro: 500m
	Inter Macro: 1732m, 500m (optional) 

	RSU
	FFS
	FFS


 
· For below 6 GHz, the following parameters in TR 38.802 for “antenna model” are confirmed. 

	Parameters
	Urban grid for eV2X
	Highway for eV2X

	BS antenna height
	Macro BS: 25m 
BS-type-RSU: 5m
	Macro BS: 
35m for ISD 1732m
25m for ISD 500m
BS-type-RSU: 5m

	BS antenna element gain + connector loss
	Macro BS: 8dBi
BS-type-RSU: 8dBi 
	Macro BS: 8dBi
BS-type-RSU: 8dBi

	BS antenna configurations
	Number of BS antenna elements across all panels:
· Macro BS: Up to 256 TX/RX antenna elements
· BS-type-RSU: Up to 8 TX/RX antenna elements
BS antenna element gain pattern:
· Macro BS: Follow the modelling of TR 36.873
· BS-type RSU: Follow the modelling of micro BS in TR 36.873

	Number of BS antenna elements across all panels:
· Macro BS: Up to 256 TX/RX antenna elements
· BS-type-RSU: Up to 8 TX/RX antenna elements
BS antenna element gain pattern
· Macro BS: Follow the modelling of TR 36.873
· BS-type RSU: Follow the modelling of micro BS in TR 36.873


	UE antenna height
	Vehicle/pedestrian UE: FFS
UE-type-RSU: 5 m
	Vehicle/pedestrian UE: FFS
UE-type-RSU: 5 m

	UE antenna gain
	Vehicle UE: FFS
Pedestrian UE: 0dBi 
UE-type RSU: 3dBi
	Vehicle UE: FFS
Pedestrian UE: 0dBi 
UE-type RSU: 3dBi



Note #1: Macro-BS parameters may also be used for BS-type RSU
Note #2: The values for UE antenna may be revised after discussions on antenna placement, etc., if any.
 
· For both below and above 6 GHz, an option for “collocated antenna case” is supported. Note that this can be revised based on input from other organizations.
 
· At least, the following model for message size is supported.
· At least one option with zero variation is supported and at least one option with non-zero variation is supported.
· FFS details (e.g., how to implement randomness in message size, not precluding the possibility of defining multiple options)
 
· At least for the broadcast-type use cases, “PRR” is included as a performance metric and “Alt. 1” (in [85-15] and RAN1#86) is confirmed. 
· Note that further discussion is needed on the other aspects discussed in Issue #37 of [90-30].

· Additional metric for persistent collision is introduced at least for the use cases requiring a reliability higher than that of LTE V2X.

· At least for above 6 GHz, “vehicle blockage modeling” is introduced. 
 
· For above 6 GHz, the fast fading parameters of “UMi-Street Canyon in TR 38.901” with some modification (e.g., setting statistics of AoD/ZoD to be the same for V2V link) is a starting point for sidelink in urban environment when the channel is LOS or blocked by a building. FFS for other cases (e.g., in highway environment, when channel is blocked by other vehicle(s)).
 
· For above 6 GHz, “oxygen absorption” is modelled by introducing additional loss which is derived based on TR 38.901.

· The following is used to reflect the effect of blockage in the parameters in the channel, if the channel between a Tx/Rx pair is turned out to be blocked. 
· By adding an additional loss to the pathloss equation that would be used if the Tx/Rx pair is not blocked by other vehicle(s).
· FFS details (e.g., how to determine value of additional loss, whether the additional loss is a function of the number and size of blocking vehicles)
 
· For V2V link, the following is a baseline for mobility of vehicle. 
· Update for the location of vehicle (e.g. as in Rel-14)
· FFS details (e.g., how to reflect the update for the location of vehicle in the channel model)
 
· For above 6GHz, “dual mobility” should be modelled. 
· FFS details (e.g., how to handle impact of moving scatters).   
 
· The assumption for SLS is used for LLS if available, and the parameters related to solutions need to be clarified by each company. At least the following parameters from R1-1715092 are the list needs to be clarified.
· Carrier frequency
· Channel model (e.g. fast fading model)
· PHY packet size
· Channel codes (for control and data channels)
· Modulation and code rates (for control and data channels)
· Signal waveform (for control and data channels)
· Subcarrier Spacing 
· CP length
· Frequency synchronization error
· Time synchronization error
· Channel estimation (e.g. DMRS pattern and symbol location)
· Number of retransmission and combining (if applied)
· Number of antennas (at UE and BS)
· Transmission diversity scheme (if applied)
· UE receiver algorithm
· [AGC settling time and guard period]
· [EVM (at TX and RX)]
 
· The simulation assumptions for “vehicle positioning” reuse those for ”message delivery in Section 2.1 of R1-1717293”.

· At least “absolute and relative UE positioning error in meter” is included as a performance metric for positioning error/accuracy. 
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