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1. Introduction
The objective of this email discussion is to make a list of the topics on which consensus has been reached in [90b-NR-02].

2. Consensus of email discussion [90-30]
The following consensus was reached based on email discussion [90-30]: 
· Issue #1) It can be confirmed “the outcome of this study is used as a baseline for evaluating technical solutions and can be modified later as necessary”.

· Issue #3) For below 6 GHz, the following parameters in [1] can be confirmed. [Note: Simulation bandwidth for SL changed to FFS.]
	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
[Ericsson] It is to be noted that only 30MHz of ITS spectrum are currently available at 5.9GHz, which is the only frequency band (below 6GHz) so far for V2X use cases. Also, it needs to be shared between LTE-PC5, NR-PC5 and 802.11p. Therefore, we believe that considering 100MHz of aggregated system bandwidth at 5.9GHz is not a realistic assumption. So, we propose to typical aggregated sidelink bandwidth of at most 30MHz at 5.9GHz with a single channel bandwidth to be 10MHz. Furthermore, aggregated SL system bandwidth up to 100MHz could only be possible if licensed bands (e.g., 3.5GHz) are used for V2X use cases. 

· Issue #5) For above 6 GHz, the following parameters in [1] for “BS/UE receiver noise figure” can be confirmed. [Note: The wording for the UE noise figure was changed according to Intel’s proposal.]
	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 #11) For both below and above 6 GHz, “road configuration for urban grid and highway in [2]” can be confirmed.

· Issue #20) At least for above 6 GHz, it is necessary to introduce “vehicle blockage modeling” (e.g., penetration loss through cars or trucks, modified LOS probabilities, etc.). 

· Issue #21) For above 6 GHz, it is agreeable that the fast fading parameters of “UMi-Street Canyon [6]” with some modification (e.g., setting statistics of AoD/ZoD to be the same for V2V link) can be 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 #22) For above 6 GHz, RAN1 can agree to model “oxygen absorption” based on the model in [6].

· Issue #28) For below 6 GHz, the following parameters in [1] for “antenna model” can be confirmed. [Note: UE antenna configuration parameter is removed since consensus hasn’t been reached.]
	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: 1.5m
UE-type-RSU: 5 m
	Vehicle/pedestrian UE: 1.5m
UE-type-RSU: 5 m

	UE antenna gain
	Vehicle UE: 3dBi
Pedestrian UE: 0dBi 
UE-type RSU: 3dBi
	Vehicle UE: 3dBi
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 #29) For both below and above 6 GHz, RAN1 can agree to make an option for “collocated antenna case”. Note that this can be revised based on input from other organizations.

· Issue #37) It is agreeable to include “PRR” as a performance metric and to confirm “Alt. 1” (in [85-15] and RAN1#86) at least for the broadcast-type use cases. Note that further discussion is needed on the other aspects discussed in Issue #37 of [90-30].

· Issue #39) It is 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 #40) It is agreeable that the following parameters from Ericsson (R1-1715092) are the baseline list needs to be clarified in Issue #39.
· 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)

· Issue #41) It is agreeable that the simulation assumptions for “vehicle positioning” reuse those for ”message delivery in Section 2.1 of [8]”.

3. Consensus of email discussion [90b-NR-02]
The following consensus was reached based on email discussion [90b-NR-02]: 
· 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.]
· 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
[LG] Yes, it is agreeable.
[ZTE] – Yes, this is agreeable. 
[Toyota ITC] Yes, it is agreeable.
[Samsung] Yes, it is agreeable.
[vivo] Yes, this is agreeable.
[Intel] Yes, it is agreeable.
[Huawei] OK for us
[Nokia] Yes
[OPPO] We are fine with these frequencies.
[Sony] Yes
[Panasonic] Yes, it is agreeable.
[CATT] OK
[IDC] Yes, it is agreeable. 
[Lenovo] Yes, it is agreeable.

· Issue #17) The following (originally from [1]) is agreeable for “BS deployment” for below 6 GHz. [Note: RSU deployment parameter changed to FFS.]
	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



[LG] Yes, it is agreeable.
[ZTE] – Yes, this is agreeable.
[Samsung] Yes, it is agreeable.
[vivo] Yes, this is agreeable.
[Intel] Yes, it is agreeable.
[Huawei]: It is beneficial to evaluate performance for denser RSU deployments, to capture effects due to higher path loss propagation, for high traffic demand areas, and to support data-intensive advanced V2X services. For the urban scenario, gNB-type RSUs are evenly deployed on one side of the roadway in each road grid, with an inter gNB-type RSU distance of 200m. For the freeway scenario, gNB-type RSUs are uniformly distributed in the middle of the freeway with 500m spacing. Details as in R1-1801365
[Nokia] Yes
[Sony] Yes
[Panasonic] Yes, it is agreeable.
[IDC] Yes, it is agreeable.
[Lenovo] Yes, it is agreeable.

· 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.
[LG] Yes, it is agreeable. Furthermore, CDF of it can also be considered.
[ZTE] – Yes, this is agreeable.
[Qualcomm]: Yes, it is agreeable
[Samsung] Yes, it is agreeable.
[Intel] Yes, it is agreeable.
[Nokia] Yes
[OPPO] Yes, it is agreeable. Additionally, It would be beneficial to also capture positioning delay.
[Panasonic] Yes, it is agreeable.
[CATT] It is not determined whether the positioning should be included or not in NR-V2X SI. It could be good to take it into account when the target is clear. This issue could be discussed when positioning is determined to be considered in NR-V2X.
[Lenovo] Yes, it is agreeable.


· 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)
[LG] Yes, it is agreeable. We think that at least it needs to be supported considering the characteristic of time-varying packet size in the use cases of extended sensor (e.g., dependent of the number of detected objects as already implied in ETSI TS 103 324) and advanced driving (e.g., dependent of the decision on the future driving plan). 
[ZTE] – Yes, it is agreeable along with Option 3-5c. In our view point, both Option 3-5b and Option 3-5c should be supported because in some new V2X use cases defined in TR 22.886, Option 3-5c type traffic is also needed.
[Qualcomm]: Yes, it is agreeable. NR-V2X has to support wide variety of applications. Hence message size randomness is obvious choice. 
[Toyota ITC] Yes, it is agreeable. Some randomness in the message size should be modelled as the message size is not necessarily constant.
[Samsung] Yes, it is agreeable. A simplification of 3-5b, i.e. fixed packet size should be automatically supported. 
[vivo] Yes, it is agreeable. According to the requirements of SA1, there is large variation on the packet sizes for different applications, and due to the support of stream-based transmission (e.g. sensor or video sharing) even for the same application, the packet size may be vary significantly from one to another. However, the randomness of the packet size variation should be carefully considered, and it is not necessary to have a single variation for all the UEs. For example, the platoon members may exchange packets of which the size is more predictable than other vehicles.
[Ericsson] We do not see the need and the use case relevant to the ‘randomized periodic traffic’ i.e. large variation in packet size and arrival time. The only thing, that we think is necessary to model on top of periodic traffic is the jitter i.e. small (bounded) variations in packet arrival time. This can be done by assuming either uniform or Gaussian (truncated) distribution. Also note that Issue 33 and 34 also include other aspects such as modeling of event-triggered traffic and periodic traffic. 
In addition to this, Issue #35 can also be added to the list of consensuses of [90b-NR-02] i.e. It is necessary to introduce “deterministic periodic traffic” which has no randomness in the message generation interval and message size like the Rel-14 periodic traffic pattern. FFS is the modelling.   
[Intel] It could be agreed if non-zero probability to keep the same size of the packet is also assumed.
[Huawei] Randomness modeling is important. Two options for implementation of randomness in message size can be considered:
· Option 1: Random message size can be determined by a uniform distribution in the range of [minimum message size, maximum message size], with minimum message size, maximum message size for FFS.
· Option 2: Random message size can be determined from a subset of predefined value [X1, X2, X3, … , Xn] with even probability, where the exact value of [X1, X2, X3, … , Xn] is FFS.
[Nokia] Yes; we note that Option 3-5c (fixed message size) can be included as special case of Option 3-5b (variance is zero).
[OPPO] Yes, it is agreeable and we concur the views from LGE and vivo that variation of message sizes is possible even for the same use case/application in NR-V2X. We can consider to model this message size randomness differently for different use case/application.
[Sony] Yes. Randomness is necessary to model the traffic.
[Panasonic] Yes, it is agreeable. We share the same view as Nokia.
[CATT] This issue is more related to use cases which we may prioritize. From use cases in SA1, at least it is important to include deterministic periodic traffic which apply to most of cases. We also see it is possible in some scenarios, periodic and non-periodic traffic happen simultaneously. From one UE perspective, message size may be changed while the traffic keeps the same message size. 
Considering some other use cases, e.g. extended sensor, it is possible the number of objects changes when vehicles go through. If sensor is transferring e.g. path information, it is still possible the message size does not change so quickly, saying by a probability(probability could also be zero). It is not precluded that would be similar as a mix scenario “periodic + non-periodic”.
[IDC] Yes, it is agreeable. Message size may vary for different applications and randomness is necessary to model the traffic. 
[Lenovo] Yes, modeling the message size with randomness is necessary.

· 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)
[LG] Yes, it is agreeable. We think that a representative value of additional loss can be derived using the blockage model B in [6] when the number of blocking vehicles and distance between Tx and Rx are given.
[ZTE] – Yes, we think an additional loss should be added. Nevertheless, adding an additional loss to the pathloss equation and using a new pathloss equation are both feasible using blockage model B in TR38.901, but our preference is adding additional loss to the pathloss equation. Also, the effects of blockage can be sensitive to the scenario, blocker density, frequency and distance between blocker and TX/RX should be considered. So, we think extensive simulations in various conditions need to be studied. Then we can acquire the power attenuation for pathloss and for each path (or cluster) falling into the impact coverage of the blockage.
[Qualcomm]: Yes, it is agreeable. 
[Toyota ITC] Yes, it is agreeable.
[Samsung] Yes, it is agreeable. 
[vivo] Yes, this is agreeable. 
[Intel] Agree. The following blockage modeling details should be further discussed considering large number of links and high complexity of the calculations:
· FFS how to calculate blocker attenuation value. In one implementation option, the blocker attenuation value may be calculated using TR 38.901 Blockage model B.
· FFS whether limited number of blockers may be taken into account.
· FFS how to calculate blocker screen dimensions
[Huawei] The model needs to be complete, and RAN1 needs to determine the value of the additional loss based on V2V measurements. See our proposals in R1-1801366 based on the measurements in R1-1801398. Based on the comparison of our measurements in R1-1801398 and the blockage model B in [6] shown in figures below, we conclude that blockage model B is not suitable for modeling vehicle blockage.
[image: ] [image: ]
Figure 1. Comparison between measurements in R1-1801398 (Ilmenau, passenger car blocker scenario – C1) and blockage model B in [6]. Figure left: horizontal polarization on both Tx and Rx. Figure right: vertical polarization on both Tx and Rx.
[Nokia] Yes
[OPPO] Yes, it is agreeable to us.
[Sony] Yes
[Panasonic] Yes, it is agreeable.
[CATT] Signal loss caused by vehicle blockage in LOS propagation environment can be simplified as an additional loss. Signal loss caused by vehicle blockage in urban NLOS propagation environment needs to be further studied. Because the signal loss caused by vehicle blockage is difficult to be separated from the signal loss caused by building blockage since the loss due to building blockage has been considered into the NLOS propagation.
[IDC] Agree to add an additional loss to the pathloss equation in case a channel between a Tx/Rx pair is turned out to be blocked. How to determine whether a Tx/Rx pair is blocked needs to be further studied.
[Lenovo] Yes, it is agreeable.

· 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.
[LG] Yes, it is agreeable since a metric which reflects “consecutive message loss” seems to be useful considering that PRR cannot capture it.
[ZTE] – Yes, we can agree on supporting an additional metric related to persistent collision to see how considerable the impact is to the performance the persistent collision caused further.
[Qualcomm]: Agree with LGE
[Toyota ITC] Yes, it is agreeable. An additional metric for persistent collision should be evaluated as evaluation with the PRR only cannot capture temporal performance degradation due to persistent collision.
[Samsung] Yes, it is agreeable.
[Intel] Agree to introduce additional metric for persistent collision.
[Huawei] It is agreeable
[Nokia] Yes
[OPPO] Yes, it is agreeable to us.
[Sony] Yes
[Panasonic] Yes, it is agreeable.
[CATT] Persistent collision also exists in Release 14 but it is considered as a corner case after extensive discussions. We are wondering whether there is a new scenario in Rel-15 in which persistent collision is more important and cannot be evaluated by PRR. This question was raised in the earlier rounds of email discussion while never received a response.
[IDC] Yes, we agree to consider an additional metric for persistent collision. 
[Lenovo] Yes, it is agreeable.

· 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)
[LG] Yes, it is agreeable as the baseline. It can be further discussed whether to have “no update for the location of vehicle during the simulation runtime” as another option for more simplified simulation if a needs is found, e.g., if the SLS runtime is not so long compared to the vehicle mobility in a scenario with higher message generation rate and lower vehicle speed.
[ZTE] – Yes, we think update for the location of vehicle (Option 3-9b) is agreeable. However, we think the location should be updated, but not the same as Rel-14. The update period depends on the decorrelation distance of the scenario, vehicle speed, and so on. Besides, we think the small-scale parameters may also be updated because with the movement of vehicles, the blockage status may be changed, so that the distribution of rays also changes.
[Qualcomm]: Yes, it is agreeable. We must try to reuse R-14 assumption as much as possible and deviate only if sufficient justification provided. 
[Toyota ITC] Yes, it is agreeable. For above 6 GHz, blockage by vehicles and buildings are related to UE locations and mobility.
[Samsung] Yes, it is agreeable. Small scale fading is changed with the change of UE location. However, it will requires too much calculations if modeling the change of small scale fading. Therefore, a simplification as 3-9b could be used. That is, only large-scale parameters are updated while small scale fading is not impacted by location change. 
[vivo] Yes, it is agreeable as a baseline, while further modifications are necessary for some scenarios. For example, a car-following model is needed for platooning use cases, where the group of vehicles is moving in the same direction. For simplification purpose, the direction of the platoon can be fixed during the whole simulation, and the relative positions and inter-distances between members in the same platoon do not change for each location update.  
[Intel] Agree.
[Huawei] Yes
[Nokia] Yes
[OPPO] Yes, it is agreeable to us and Rel-14 model should be used as the baseline. In addition, we also agree with vivo that a car-following model should be introduced for vehicle platooning.
[Sony] Yes
[Panasonic] Yes, it is agreeable. We share the similar view as Samsung that some simplified modelings could be considered to reduce implementation complexity.
[IDC] Yes, it is agreeable.
[Lenovo] Yes, it is agreeable.

· 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.
[LG] Yes, it is agreeable.
[ZTE] – Yes, this is agreeable.
[Samsung] Yes, it is agreeable.
[Intel] Agree
[Huawei] No. The dual mobility model was adopted for D2D in a very different environment than for V2X, and was reused for V2X for simplicity. Now that 3GPP is focusing on advanced driving services, with very high reliability for some use cases, an exact model is needed. We strongly feel that the dual mobility model is too crude. See our contribution R1-1802721 for details
[OPPO] Yes, it is agreeable to us.
[Panasonic] Yes, it is agreeable.
[CATT] We share the same view with Huawei. Dual mobility model is not a precise model especially for the services which have higher reliability requirement.
[IDC] Yes, it is agreeable.
[Lenovo] Yes, it is agreeable.

4. Conclusion
The following proposals are suggested for making agreements based on email discussion [90-30] and [90b-NR-02]. 
· Proposal 1) The outcome of this study is used as a baseline for evaluating technical solutions and can be modified later as necessary.

· Proposal 2) 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.   

· Proposal 3) 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)



· Proposal 4) For both below and above 6 GHz, “road configuration for urban grid and highway in TR 38.913” is confirmed.

· Proposal 5) At least for above 6 GHz, “vehicle blockage modeling” (e.g., penetration loss through cars or trucks, modified LOS probabilities, etc.) is introduced. 

· Proposal 6) 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)).

· Proposal 7) For above 6 GHz, “oxygen absorption” based on the model in TR 38.901 is modelled.

· Proposal 8) 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: 1.5m
UE-type-RSU: 5 m
	Vehicle/pedestrian UE: 1.5m
UE-type-RSU: 5 m

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

· Proposal 9) 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.

· Proposal 10) 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].

· Proposal 11) 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)

· Proposal 12) The simulation assumptions for “vehicle positioning” reuse those for ”message delivery in Section 2.1 of R1-1717293”.

· Proposal 13) 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
· Proposal 14) 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



· Proposal 15) At least “absolute and relative UE positioning error in meter” is included as a performance metric for positioning error/accuracy.

· Proposal 16) 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)

· Proposal 17) 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)

· Proposal 18) Additional metric for persistent collision is introduced.

· Proposal 19) 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)

· Proposal 20) For above 6GHz, “dual mobility” should be modelled. FFS details (e.g., how to handle impact of moving scatters).   
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