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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
	
	


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:



30 %

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:

30%










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: This study item was put on hold until RAN#78 and only 0.5 TU was used so far. As more online time is needed to complete this study item, it is proposed to shift the completion time to RAN#80.
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?
	Yes


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: The original plan approved in RAN#75 was to use 2 TU in RAN1 for this study item but only 0.5 TU was allocated so far. More RAN1 TU allocation is proposed in the attached Excel template to compensate it.
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#92
36 contributions were submitted to RAN1#92. RAN1 discussed various aspects of evaluation assumptions and made the following agreements:

· The outcome of this study is used as a baseline for evaluating technical solutions and can be modified later as necessary.
· For the evaluation scenarios, 

· The road configuration for urban grid and highway in TR 38.913 was agreed.

· The following parameters were agreed for below 6 GHz:

	· 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
	5dB
	5dB

	UE receiver noise figure
	9 dB


Note #1: Macro-BS parameters may also be used for BS-type RSU

Note #2: 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.
· The following parameters were agreed for above 6 GHz:

	Parameters
	Urban grid for eV2X
	Highway for eV2X

	Carrier frequency 
	Macro to/from vehicle/pedestrian UE : 30 GHz 

Between vehicle/pedestrian UE: 63 GHz

BS-type-RSU to/from vehicle/pedestrian UE : 30 GHz 

UE-type-RSU to/from vehicle/pedestrian UE: 63 GHz 

Note: Agreed value does not mean non-ITS band is precluded for real deployment for sidelink
	Macro to/from vehicle/pedestrian UE : 30 GHz
Between vehicle/pedestrian UE: 63 GHz
BS-type-RSU to/from vehicle/pedestrian UE : 30 GHz
UE-type-RSU to/from vehicle/pedestrian UE: 63 GHz
Note: Agreed value does not mean non-ITS band is precluded for real deployment for sidelink

	BS receiver noise figure
	7 dB
	7 dB

	UE receiver noise figure
	13 dB (baseline), 10 dB (optional)


· For the BS and RSU deployment,

· The following parameters were agreed 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 the antenna model,

· The following parameters were agreed for below 6 GHz:

	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.

· For the traffic model, at least one option with zero size variation is supported and at least one option with non-zero size variation is supported. FFS details (e.g., how to implement randomness in message size, not precluding the possibility of defining multiple options)
· For the performance metric,

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

· At least for above 6 GHz, “vehicle blockage modeling” is introduced. If the channel between a Tx/Rx pair is turned out to be blocked, the effect of blockage is reflected 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 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.

· For V2V link, the baseline for mobility of vehicle is to 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).
· For the link level simulations,

· 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 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)]

· For the vehicle positioning,

· The simulation assumptions for “vehicle positioning” reuse those for ”message delivery.”
· At least “absolute and relative UE positioning error in meter” is included as a performance metric for positioning error/accuracy.
RAN1 endorsed the skeleton of TR 37.885 in [32].
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
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
· Evaluation scenarios including performance metric, vehicle dropping, traffic model

· Sidelink channel model for spectrum above 6 GHz

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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