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1. Introduction

Email discussions for eV2X evaluation methodology have proceeded as follows:

1) [89-28]: Categories of discussion topics were provided along with the progress made during Rel-15 NR SI. Input from companies was collected to identify detailed issues to be discussed/concluded for eV2X evaluation methodology. The summary was submitted in R1-1715092.
2) [90-30]: Based on input collected in [89-28], 45 detailed issues were identified and input from companies was collected for each issue. The summary was submitted in R1-1717293.
3) [90b-NR-02]: Initial set of possible consensus was made based on [90-30] and checked by companies. Also discussions continued on those not included in the consensus set. The summary was submitted in R1-1721545.
4) [91-NR-18]: Second set of possible consensus was made based on [90b-NR-02] and company input was received. The summary with proposal for agreements was submitted in R1-1803322.
This contribution summarizes further offline discussion on the topics discussed in the above email discussions. 
2. Summary
This section includes a set of issues identified in R1-1717293 on which offline consensus has been reached. So it is proposed to make agreement based on the proposals in this section. Also the section includes outstanding open issues to be discussed further in RAN1. 
1. Evaluation methodology
Issue #1) Can this be confirmed “the outcome of this study is used as a baseline for developing technical solutions and can be modified later as necessary”?

· Proposal: The outcome of this study is used as a baseline for evaluating technical solutions and can be modified later as necessary.

2. System level simulation assumptions

2.1 Evaluation scenarios
 Issue #3) For below 6 GHz, can the following parameters in TR 38.802 be confirmed?
· Proposal: 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.   

Issue #5) For above 6 GHz, can the following parameters in TR 38.802 for “BS/UE receiver noise figure” be confirmed?

· Proposal: 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)


Issue #7) The following is agreeable as the carrier frequency for above 6 GHz. [Note: Carrier frequency for “between vehicle/pedestrian UE” and “UE-type-RSU to/from vehicle/pedestrian UE” changed to 63GHz considering the RAN plenary discussion conclusion in RP-172041 and the comments from Ericsson and Intel.]
· Proposal: 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
Outstanding remaining issues:
· Sidelink simulation bandwidth below 6 GHz

· Parameters above 6 GHz including transmit power, aggregated system/simulation bandwidth, and so on.

2.2 UE drop and mobility modeling
Outstanding remaining issues:
· Whether to confirm the UE dropping model in [1] or a new dropping is needed
· The following was discussed as the motivation of a new dropping model:

· Parameters such as inter-vehicle distance can be different depending on the use cases and/or scenarios.

· It is necessary to consider multiple values for the inter-vehicle travelling time in a single simulation layout.

2.3 BS and RSU deployment
Issue #11) For both below and above 6 GHz, can “road configuration for urban grid and highway in TR 38.913” be confirmed?

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

Issue #17) The following (originally from TR 38.802) is agreeable for “BS deployment” for below 6 GHz. [Note: RSU deployment parameter changed to FFS.]
· Proposal: 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 [2])

Note: Out of coverage can be evaluated assuming eNB to be disabled.
	Option 1: Macro only (straight line eNB placement with Road configuration in [3])

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


Outstanding remaining issues:
· Deployment of RSU

2.4 Antenna model
Issue #23) For below 6 GHz, can the following parameters in TR 38.802 for “antenna model” be confirmed?

· Proposal: 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 [7]

· BS-type RSU: Follow the modelling of micro BS in [7]


	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 [7]

· BS-type RSU: Follow the modelling of micro BS in [7]



	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.
Issue #24) For above 6 GHz, can RAN1 agree to make an option for “collocated antenna case”? If so, what is the detailed antenna model?
· Proposal: 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.
Outstanding remaining issues:
· UE antenna parameters including
· The antenna heights including how many values will be evaluated

· The number of antenna elements

· Antenna gain

2.5 Traffic model
Issue #33 and 34) According to the inputs from companies in Q3-5 of [90b-NR-02], all but one company are supportive of Option 3-5b. So, at least, is the following agreeable as an offline consensus for modeling the message size with randomness? If not, please provide your view. [Note: FFS point was added considering the comments from Ericsson and Intel.] 

· Option 3-5b: Message size is randomly determined in each message generation.

· FFS details (e.g., how to implement randomness in message size, not precluding the possibility of defining multiple options)

· Proposal: 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)
Outstanding remaining issues:
· How to determine the time each message is generated (e.g., periodic/aperiodic, generation time jitter, etc.)

2.6 Performance metric
Issue #31) Is it agreeable to include “PRR” as a performance metric? If so, what is the view on the following points?

· Q 1. Is it agreeable to confirm “Alt. 1” (in [85-15] and RAN1#86) at least for the broadcast-type use cases?

· Q 2. What use case will be evaluated with “Alt. 2” (in [85-15] and RAN1#86)? And how to determine a subset of UEs in “Alt. 2”?

· Q 3. How to count “successful reception” of packets whose message size can change in time (related to Issue #28)?

· Proposal: 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].
Issue #38) According to the inputs from companies in Q3-8-1 of [90b-NR-02], all but one company agree the necessity of additional metric for persistent collision. So, is it agreeable to consider additional metric related to persistent collision as an offline consensus? If not, please provide your view.

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

Outstanding remaining issues:
· Q2 and Q3 in Issue #31

· Necessity of a performance metric other than PRR and the one for persistent collision (e.g., latency, throughput, etc.)
· Performance metric for use cases other than broadcast-type transmissions
· Target reliability of RAN1 evaluation which can be dependent of the use cases and/or scenarios 
3. Channel model
Issue #19) For above 6 GHz, is it necessary to introduce “vehicle blockage modeling”? If so, what is the detail of that modeling?

· Proposal: At least for above 6 GHz, “vehicle blockage modeling” is introduced. 
Issue #20) For above 6 GHz, is it agreeable that 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) can be a starting point?
· Proposal: 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)).

Issue #21) For above 6 GHz, can RAN1 agree to model “oxygen absorption” based on the model in TR 38.901?
· Proposal: For above 6 GHz, “oxygen absorption” is modelled by introducing additional loss which is derived based on TR 38.901.

Issue #20) It is agreeable that 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. [Note: FFS point was added considering the comments from LG and Huawei.]

· Option 3-6-2a: 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)

· Proposal: 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)
Issue #15) For V2V link, it is agreeable that the following is a baseline for mobility of vehicle. 

· Option 3-9b : 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)

· Proposal: 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)
Issue #25) It is agreeable that for above 6 GHz, “dual mobility” model in Rel-14 can be a starting point to model multiple Doppler effect due to moving Tx, moving Rx, and moving scatterers.
· Proposal: For above 6GHz, “dual mobility” should be modelled. FFS details (e.g., how to handle impact of moving scatters).   
Outstanding remaining issues:
· Channel model to be used for below 6 GHz (e.g., reuse the Rel-14 model, apply the model developed for above 6 GHz, etc.)

· Parameters for pathloss, shadowing, and fast fading
· If and how to reflect the mobility of scatterers in the channel model

· How to decide whether a link is blocked by other vehicle(s)

4. Link level simulation assumptions
Issue #33) Is it agreeable that the assumption for SLS needs to be used (for LLS) if available and the parameters related to solutions need to be clarified by each company?

Issue #34) Is it agreeable that the following parameters from Ericsson (R1-1715092) are the baseline list needs to be clarified in Issue #33?

· Proposal: The assumption for SLS is used for LLS if available, and the parameters related to solutions need to be clarified by each company. The following parameters from R1-1715092 are the baseline 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)
5. Additional assumptions to evaluate vehicle positioning

Issue #35) Is it agreeable that the simulation assumptions for “vehicle positioning” reuse those for ”message delivery in Section 2.1”? If not, what specific parameter(s) need to be changed?
· Proposal: The simulation assumptions for “vehicle positioning” reuse those for ”message delivery in Section 2.1 of R1-1717293”.

Issue #43) It is agreeable to include at least “absolute and relative UE positioning error in meter” as a performance metric for positioning error/accuracy.

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

Outstanding remaining issues:
· Necessity of performance metric(s) other than the positioning error
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