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1
Work plan related evaluation
1.1
History

	TSG meeting #
	TSG Tdoc number of status report
	TSG Tdoc of WI/SI description sheet as approved by TSG (if any)
	overall level of completion as decided by TSG for the
SI / 
Core part / 
Testing part
	completion date
as decided by TSG for the
SI / 
Core part / 
Testing part
	overall level of completion as decided by TSG for the
Perf. part
	completion date
as decided by TSG for the Perf. part

	75
	WI/SI started
	RP-170837
	0%
	Dec.17
	
	

	76
	RP-171092
	RP-171093
	0%
	Dec. 17
	
	

	77
	RP-171618
	
	5%
	Dec. 17
	
	

	78
	RP-172806
	
	10%
	Mar. 18
	
	

	79
	RP-180322
	
	30%
	June 18
	
	


NOTE:
The table covers all TSG meetings from the start of the WI/SI but not the current RAN meeting.
Please indicate the RAN Tdoc numbers for the WI/SI description sheets in the 3rd column above as link to the 3GPP server, i.e. ftp://ftp.3gpp.org/tsg_ran/TSG_RAN/TSGR_xx/Docs/RP-xxnnnn.zip.
1.2
Status at this TSG meeting
NOTE:
This status reflects the conclusion of the leading WG (e.g. achieved by email). In case there was no consensus a corresponding range has to be provided and reason for missing consensus has to be mentioned. If this status report covers Core and Perf. part, then the rapporteur may have to contact 2 WGs (one for the Core and RAN4 for the Perf. part).
1.2.1
Estimated level of completion of the work/study item

overall (mandatory to be provided):

Core part:


XXX %








RAN4 Perf. part:

XXX %








RAN6 Perf. part:

XXX %








RAN5 Testing part:

XXX %








SI:



100 %

NOTE:
Please leave the XXX for lines that are not applicable for this status report.
per WG (mandatory to be provided) for Core part or SI:
RAN WG1:

100%










RAN WG2:

XXX%










RAN WG3:

XXX%











RAN WG4:

XXX%










RAN WG5:

XXX%










RAN WG6:

XXX%

NOTE:
Please leave the XXX for lines that are not applicable for this status report.
additional comments:


<if any, otherwise leave it blank>
1.2.2
Estimated completion date of the work/study item
This SI is planned to be 100% complete in:



June 18

which is:
RAN #80
The Core part WI is planned to be 100% complete in:


<e.g. March 1x>
which is:
RAN #XX
The Performance part WI is planned to be 100% complete in:
<e.g. March 1x>
which is:
RAN #XX
The Testing part WI is planned to be 100% complete in:

<e.g. March 1x>
which is:
RAN #XX
NOTE:
Please leave the XX for lines that are not applicable for this status report.
additional comments:


<if any, otherwise leave it blank>
1.2.3
Future time budget situation (not applicable to RAN5 WIs/SIs)
	Do you want to modify the time budget for this WI/SI compared to what was endorsed at the last RAN meeting?
	No


If you answered No:
Then please remove the Excel file from the zip file of this status report.
If you answered Yes:
Then please fill out the attached Excel template to request a modification of the time 

budgets for your WI /SI. The Excel table has to be filled out for all affected RAN WGs and 

up to the target date of the WI/SI. The basis are the endorsed time budgets of the last 

RAN meeting. Please highlight all changes of the values.


One time unit (TU) corresponds to ~ 2 hours in the meeting.


If this status report covers a WI with Core and Performance part, then please have one 

line for each in the attached Excel table.


Note: If no Excel table is attached, then this means no time budget change.

additional explanations/motivations for the time budget changes in the attached Excel table:

2.
Technical status related evaluation
2.1
Detailed progress report since last TSG meeting (for all involved WGs)
NOTE:
A good progress report lists what was done for each open issue in all affected WGs.
2.1.1
Progress of the SI or Core part WI or Testing part WI
RAN1#92bis
40 contributions were submitted to RAN1#92bis. RAN1 endorsed [17] as TR 37.885 v0.1.0.

RAN1 discussed various aspects of evaluation assumptions and made the following agreements:
· 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.
· 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
· 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
· 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)

· 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

· “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

· 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.

· Further discussion till next meeting whether both options have equal priority or one of them has a higher priority

RAN1 also discussed the channel and antenna model and made the following agreements:
· 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

· 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:
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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.

· 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.

· 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 w.r.t the link between two vehicles is considered blocked (i.e., in NLOSv)

· 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. 

· 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


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


· 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 
[image: image4.wmf]N


	[12]
	[19]
	FFS

	Number of rays per cluster 
[image: image5.wmf]M


	[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


· 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

· gNB antenna element pattern and array configuration follows TR 38.901.

· FFS which gNB configuration is used in which cases

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


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
	
[image: image6.wmf]2
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	Antenna element gain horizontal pattern
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	Pattern combining method for 3D 
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	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.

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


RAN1#93
50 contributions were submitted to RAN1#93. RAN1 endorsed [51] as TR 37.885 v0.2.0.

RAN1 discussed remaining issues in evaluation assumptions and made the following agreements:
· For sidelink simulation bandwidth for below 6GHz:

· Both 10 MHz and 20 MHz are the baseline.

· 100 MHz is optional

· Note that this bandwidth is available in licensed spectrum at this moment and not supported in the current ITS spectrum allocation.

· Aggregated system bandwidth for above 6 GHz is up to 1 GHz in DL+UL and SL. Simulation bandwidth is 200 MHz for DL+UL and 200 MHz for SL.

· Further consideration is needed on how to scale the performance of sidelink.

· Max transmit power of vehicle/pedestrian UE for both urban case and highway case:

· 30GHz: 23dBm

· 63GHz: 21dBm (baseline) and 27dBm (optional)

· For both 30Ghz & 63GHz, EIRP should not exceed 43 dBm

· Max transmit power of BS and BS-type RSU

· Urban scenario

· 43dBm PA scaled down proportionally with simulation BW when system BW is higher than simulation BW. Otherwise, 43dBm. EIRP should not exceed 78 dBm and is also subject to appropriate scaling

· Highway scenario

· 43dBm PA scaled down proportionally with simulation BW when system BW is higher than simulation BW. Otherwise, 43dBm.

· Max transmit power of UE-type RSU for both urban case and highway case

· 30GHz: 23dBm

· 63GHz: 21dBm (baseline) and 27dBm (optional)

· For both 30Ghz & 63GHz, EIRP should not exceed 43 dBm

· Inter-vehicle distance by max {2 m, an exponential random variable with the average of the speed * 2 sec}.
· For Option A in highway scenario

· Vehicle speed is 140 km/h as baseline and 70 km/h as optional

· For Option A in urban scenario, vehicle speed is 60 km/h.

· Vehicle type distribution is not dependent of the lane.
· In option B of the urban scenario,

· Do not drop vehicles at the intersections in the North-South directions:

· No change of direction at the intersection
· In option A of the urban scenario,

· No specific handling is needed for vehicle overlap at the intersections.
· In Option B of urban scenario

· No consensus in supporting the reduced layout.
· Reuse the pedestrian UE dropping in TR 36.885.
· The following cellular UE dropping is defined. 

· Cellular UE inside a vehicle 

· In each vehicle of type 1 or type 2, the number of cellular UEs inside the vehicle is uniformly random in the range between 1 and 4

· In each vehicle of type 3, the number of cellular UEs inside the vehicle is uniformly random in the range between 10 and 20

· The portion of the active cellular UEs is [20], [50], [80]%.

· Note that the traffic for the cellular UE is to use licensed spectrum.
· For >6GHz

· The BS deployment in urban scenario is the same as that for below 6 GHz.

· The BS deployment in highway scenario uses the option of the highway overlaid with 500 m ISD cell layout (Figure A.1.3-3 of TR 36.885).

· Baseline is to drop the macro BS only. Companies are not precluded to evaluate a scenario with additional micro BS.
· UE-type RSU deployment is the same as that of TR 36.885. Companies are not precluded to evaluate a scenario with additional UE-type RSU.
· To define three options for periodic traffic:

· One option with low traffic intensity

· Inter-packet arrival time: 100 ms

· Packet size: Pattern of {300 bytes, 190 bytes, 190 bytes, 190 bytes, 190 bytes} with random starting point for each UE

· Latency requirement: 100 ms

· One option with medium traffic intensity

· Inter-packet arrival time: 10 ms

· Other value(s) are not precluded, e.g., 100ms

· Packet size: 1200 bytes with probability of 0.2 and 800 bytes with probability of 0.8

· Latency requirement: 10 ms

· One option with high traffic intensity

· Inter-packet arrival time: 30 ms

· Packet size: Uniformly random in the range between 30000 bytes and 60000 bytes with the quantization step of 10000 bytes

· Latency requirement: 30 ms

· To define two options for aperiodic traffic:

· One option with medium traffic intensity

· Inter-packet arrival time: 50 ms + an exponential random variable with the mean of 50 ms

· Packet size: Uniformly random in the range between 200 bytes and 2000 bytes with the quantization step of 200 bytes

· Latency requirement: 50 ms

· One option with high traffic intensity

· Inter-packet arrival time: 10 ms + an exponential random variable with the mean of 10 ms

· Packet size: Uniformly random in the range between 10000 bytes and 30000 bytes with the quantization step of 4000 bytes

· Latency requirement: 10 ms

· For evaluations of UE-network relaying or coexistence of sidelink and Uu in licensed spectrum, FTP model 3 is used.

· No new model is needed for event-triggered traffic.

· The baseline is all the vehicles generate messages in evaluating broadcast.

· Baseline is to evaluate unicast, multicast, and broadcast in separate simulations.

· Note: in evaluating technical solutions, scenarios such as mixture of unicast, multicast, and broadcast, mixture of periodic and aperiodic traffic, etc., may be discussed

· For each transmitter for unicast, the target receiver is randomly selected among the UEs within X meters.

· For the clustered vehicle dropping, the target receiver should be in the same cluster as the transmitter.

· X:

· X is to be discussed as a part of technical solutions.

· This transmitter-receiver association assumption can be revisited if an issue is identified.

· For each transmitter for multicast, the target receivers are all the UEs within Y meters.

· For the clustered vehicle dropping, the target receivers should be in the same cluster as the transmitter.

· Y :

· Y is to be discussed as a part of technical solutions.
· Define two types of PIR similarly to PRR:

· PIR type 1: For a given distance D, PIR is the time Ti elapsed between two successive successful receptions of two different packets transmitted from node A to node B for the same application, if the distances at the two packets’ receiving time between node A and node B is within the range of (0,D]. 

· Average PIR within given distance D, calculated as (T1+T2+T3+…+Tn)/n where n denotes the number of collected PIR in simulation. 

· CDF of PIR with given distance D.

· PIR type 2: PIR is the time Ti elapsed between two successive successful receptions of two different packets transmitted from node A to node B for the same application, if the node B is one of the intended set of receivers of the node A.

· Average PIR with intended set of receives, calculated as (T1+T2+T3+…+Tn)/n where n denotes the number of collected PIR in simulation. 

· CDF of PIR with intended set of receives.

· PIR type 1 is included as a performance metric at least for the broadcast-type use cases.

· PIR type 2 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) or links in a specific area (e.g., lanes with high congestion in highway scenario). When used, the company needs to clarify how the intended set of receivers is determined and what the motivation is.

· Packet throughput is used as a performance metric.
· Add “Between vehicle/pedestrian UE” and “UE-type-RSU to/from vehicle/pedestrian UE” to the links being evaluated using 30 GHz frequency

· The channel model is the same as that of 63 GHz except the center frequency.
· TR22.872 can be used as a starting point when necessary for the additional performance metric for latency for positioning evaluation.

RAN1 discussed remaining issues in channel and antenna modelling and made the following agreements:
· Reuse gNB cell layout from TR 36.885 including antenna boresight angle definition

· Apply gNB antenna tilts of 102 degree for the case of ISD 500m.

· Apply gNB antenna tilts of 96 degree for the case of ISD 1732m.
· BS antenna configuration is as follows:
	
	gNB (Macro gNB)

	
	Low band (2-4 GHz)
	High band (30 GHz)

	TXRU mapping
	Up to proponents
	Up to proponents

	Number of antenna elements across all panels
	Up to 256 Tx /Rx antenna elements
	Up to 256 Tx /Rx antenna elements

	Antenna array configuration
(M, N, P, Mg, Ng)
	(8, 8, 2, 1, 1)

(TR 38.802, Baseline gNB antenna configuration for UMa scenario)
	(4, 8, 2, 2, 2)

(TR 38.802, Baseline gNB antenna configuration for UMa scenario)

	Antenna array spacing (dH,dV,dH,g,dV,g)
	(dH, dV) = (0.5, 0.8)λ
	(dH, dV) = (0.5, 0.5)λ

(dH,g, dV,g) = (4.0, 2.0)λ

	Others
	TXRUs within a panel can be assumed to be synchronized and phase-calibrated (at least to the same level as in LTE)


· Use “micro BS” in the TR instead of “BS-type RSU.” Detailed text will be discussed with the TR update.
· UE-type RSU antenna pattern is as follows:
	
	Low band (6 GHz)

	Antenna element gain vertical pattern
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	Antenna element gain horizontal pattern
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	Pattern combining method for 3D 
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	Max direct. gain of the antenna element
	3 dBi


	
	High band (63 GHz)

	Antenna element gain vertical pattern
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	Antenna element gain horizontal pattern
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	Pattern combining method for 3D 
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	Max direct. gain of the antenna element
	5 dBi


· UE-type RSU antenna configuration is as follows:
	
	Low band (2-6 GHz)
	High band (30-63 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)
	Baseline: (1, 2, 2, 1, 1)
Optional: (1, 4, 2, 1, 1)

	 (1, 4, 2, 1, 4)

Panel bearing angle:

Ω0,1=Ω0,0+90°; Ω0,2=Ω0,0+180°; Ω0,3=Ω0,0+270°;


	Antenna array spacing (dH,dV,dH,g,dV,g)
	(dH, dV) = (0.5, 0.8)λ

TR 38.802, Section A.2.1, Dense Urban micro cell TRP configuration
	(dH, dV) = (0.5, 0.5)λ

	Antenna tilt, deg
	96
	96


· Two options are defined as follows. Companies are encouraged to provide evaluation results using both options.

· Option 1: 

	
	Low band (6 GHz)

	Antenna element gain vertical pattern
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	Antenna element gain horizontal pattern
	Vehicle Type 2: 
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Vehicle Type 1 and Type 3: 
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	Pattern combining method for 3D 
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	Max direct. gain of the antenna element
	3 dBi


	
	High band (63 GHz)

	Antenna element gain vertical pattern
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	Antenna element gain horizontal pattern
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	Pattern combining method for 3D 
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	Max direct. gain of the antenna element
	5 dBi


	
	Vehicle UE

	
	Low band (2-6 GHz)
	High band (30-63 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)
	Vehicle Type 1 and Type 3:

Front and rear antennas:

Baseline: (1, 1, 2, 1, 1) for each location
Optional: (1, 2, 2, 1, 1) for each location
Vehicle Type 2:

Rooftop antenna:
Baseline: (1, 2, 2, 1, 1)
Optional: (1, 4, 2, 1, 1)

	Vehicle Type 1 and 3:

[Front and rear antennas:

(2, 4, 2, 1, 1) for each location
Front antenna array bearing angle: ΩFront = 0°

Rear antenna array bearing angle: ΩRear = 180°

Vehicle Type 2:

Multi-panel at rooftop:

(1, 4, 2, 1, 4)

Panel bearing angle:

Ω0,1=Ω0,0+90°; Ω0,2=Ω0,0+180°; Ω0,3=Ω0,0+270°;]


	Antenna array spacing (dH,dV,dH,g,dV,g)
	(dH, dV) = (0.5, 0.5)λ
	(dH, dV) = (0.5, 0.5)λ

	Antenna tilt, deg
	90
	90


· Option 2:

· Antenna pattern in R1-1807613 is used.

· For vehicle type 1, 

· One panel at the front bumper and one panel at the rear bumper

· For vehicle type 2, 

· One panel at the front edge and one panel at the rear edge of the rooftop

· For vehicle type 3,

· One panel at the front edge and one panel at the rear edge of the rooftop

· Antenna configuration is as follows:

	
	Low band (2-6 GHz)
	High band (30-63 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)
	(1, 1, 2, 1, 1) for each location

	 (2, 4, 2, 1, 1) for each location


	Antenna array spacing (dH,dV,dH,g,dV,g)
	(dH, dV) = (0.5, 0.5)λ
	(dH, dV) = (0.5, 0.5)λ

	Antenna tilt, deg
	0
	0


· Determination between LOS and NLOSv states is decided per vehicle pair. Note that self-blockage effect is captured Option 2 in the antenna pattern. Self-blockage effect in Option 1 can be further discussed later if necessary.
· 
Pedestrian antenna height is 1.5 m. A single panel array with (M, N, P, Mg, Ng) = (1, 2, 2, 1, 1) is used.
· The first proposal in Section 3 of R1-1807755 is agreed, with the except that the detailed table is agreed as a working assumption

· If no additional concensus can be reached by Friday, the working assumption automatically becomes agreements

· The working assumption is updated and agreed in the first proposal of R1-1807836

· The following statistics of the additional loss value are used when a link is in NLOSv:

· The blocker height is the vehicle height which is randomly selected out of the three vehicle types according to the portion of the vehicle types in the simulated scenario.

· The additional blockage loss is max {0 dB, a log-normal random variable}.

· Case 1: Minimum antenna height value of TX and RX > Blocker height

· No additional blockage loss

· Case 2: Maximum antenna height value of TX and RX < Blocker height

· Mean: 12.5 dB

· STD: 4.5 dB

· Case 3: Otherwise

· Mean: 5 dB

· STD: 4 dB

· For Uu interface, use UMa of TR 38.901 for above 6 GHz in highway scenario.
· Set the effective environment height hE to 0.25m.

· Pathloss equation for V2V link in NLOS is PL= 36.85 + 30log10(d) + 18.9log10(fc) (fc is in GHz and d is in meters) where d is the Euclidean distance between TX and RX.

· Pathloss equation of V2V is reused for that of V2P, P2P, V2R, R2R.

· For V2V, V2P, P2P, V2R, R2R links, the shadowing model in TR 36.885 is used. The LOS shadowing model in TR 36.885 applies to NLOSv. For B2V, B2P, B2R links, the shadowing model and fast fading parameters associated with the used pathloss model in TR 38.901 is used.

· The proposal in Section 6 of R1-1807755 is taken as a working assumption

· If no additional concensus can be reached by Friday, the working assumption automatically becomes agreements

· The working assumption is confirmed

· The proposal in Section 7 of R1-1807755 is agreed.
· Reuse V2P channel model as baseline for the channel model between vehicle UE acting as relay and cellular UE.

· [3] meter is assumed for the link between antenna of a cellular UE inside a vehicle and the antenna of the same vehicle UE.

· Cellular UE uses the antenna model of pedestrian UE.

RAN1 endorsed [89] as TR 37.885 v0.3.0 and its new version is v1.0.0 in [90].

2.1.2
Progress of the Performance part WI
NOTE:
Please leave this section empty if not applicable to this status report.
2.2
List of completed elements (compare with open issues of last TSG)
2.2.1
Completed elements of the SI or Core part WI or Testing part WI
· Identification of the regulatory requirements and design considerations of potential operation of direct communications between vehicles in spectrum allocated to ITS beyond 6GHz
· Evaluation scenarios including performance metric, vehicle dropping, traffic model
· Sidelink channel model for spectrum above 6 GHz
2.2.2
Completed elements of the Performance part WI
NOTE:
Please leave this section empty if not applicable to this status report.
· xxx

· xxx

· xxx

2.3
List of open issues
NOTE:
Usually, at the beginning of a WI/SI the list of open issues is copied from the objectives of the WID/SID into this open issues list. Once an open issue is completed it is moved up to section 2.2.
When a WI/SI is 100% complete the list under 2.3 is empty. Otherwise please justify why an open issue is not essential for the WI/SI.
2.3.1
Open issues of the SI or Core part WI or Testing part WI
· xxx

· xxx

· xxx

2.3.2
Open issues of the Performance part WI
NOTE:
Please leave this section empty if not applicable to this status report.
· xxx

· xxx

· xxx
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