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1. Introduction
This contribution is the summary of the following email discussion on the NR V2X simulation assumptions:

[94-NR-04] RAN1 to have an email discussion until the next meeting to complement the existing simulation assumptions, using R1-1809950 and R1-1809944 (traffic model) at a starting point– Hanbyul (LGE)

2. Discussion
2.1. Mixture of data traffic
R1-1809803 proposed to define simulation assumptions to evaluate the scenarios where data traffic for unicast, groupcast, broadcast is mixed and where periodic and aperiodic traffic is mixed. Note that some options were also discussed offline and captured in R1-1809944. Companies are invited to provide views on the following questions.

Q1. Is it necessary to define evaluation scenarios for the mixture of data traffic? If so, is it necessary to discuss the priority in comparison to the scenarios with no mixed traffic?
	Company
	Input

	LG
	Evaluating the scenario of mixed traffic is meaningful only when the solution is not the same for different traffic. In other words, if the solution is common for different traffic, it does not need to evaluate such scenario. So, after evaluating the scenario with no mixed traffic and identifying the solution, if it turns out that the different solution is desirable for different traffic, then it can consider introducing the scenario of mixed traffic. In addition, if looking at unicast/groupcast to be different from broadcast is due to the retransmission by HARQ-ACK, this feature is already covered by aperiodic traffic in our view.

	Huawei, HiSilicon
	Yes it is necessary to define mixed data traffic, at least since different UEs in an area will engage in different V2X services at a given time, which will have different resource occupation, etc. patterns. There are further aspects to consider where a UE may change its traffic type during a simulation run, or where it may engage simultaneously in more than one type, but we suggest considering those evaluations at a later stage.

	ZTE
	We think if we decide to define evaluation scenarios for the mixture of data traffic, it should represent only the typical models to reflect the NR V2X performance. Otherwise, it would be exhausted to represent a large number of mixed data traffic scenarios. If we define mixed scenarios, the scenarios for the mixture of data traffic should have lower priority in comparison to the scenarios with no mixed traffic.

	Qualcomm
	The intention of the study is to consider performance for different types of traffic. It is not clear how a mixed traffic type scenario would affect the performance of any particular traffic type in any way. The impact to performance stems from load, congestion, size of the packets etc. These aspects could be varied for a single traffic type to observe how the performance varies. 
Therefore, in our view adding mixed traffic scenarios is unnecessary at this point and may indeed make it more difficult to draw meaningful conclusions.  

	Fujitsu
	Having a mixed data traffic is meaningful in performance evaluation. In our understanding, at least, the mixed data traffic could be formed by periodic data traffic and aperiodic data traffic (or sporadic data traffic). This is because NR-V2X solution should handle a data traffic with certain variations.

	MediaTek
	In general, there is no need of the mixed traffic which also complicates the analysis of the simulation results. The mixed traffic may just make the traffic load more varying and changed. If needed, the mixed traffic could be restricted for some research topics such as sensing mechanism study in which the mixed periodical and aperiodical traffic could be applied to study the robustness and accuracy of the sensing algorithm.

	Samsung
	No, at least for now. It is unclear what could be observed and concluded by performing the evaluating the scenarios where data traffic for unicast, groupcast, broadcast is mixed and where periodic and aperiodic traffic is mixed. Before deciding whether to evaluate the mixture cases, RAN1 needs to discuss and agree what could be obtained and then concluded by using the mixture of data traffic in addition to the non-mixture of data traffic. If there is clear purpose and necessity for mixture of data traffic, which cannot be observed by evaluating non-mixture of data traffic, the mixture of data traffic could be considered.

	CATT
	Yes, we think it is necessary to define scenarios for mixed data traffic, since different data traffic may have different impacts to the solutions, e.g. mixture of periodic and aperiodic traffic, mixture of broadcast, groupcast and unicast. Another aspect is that a UE could potentially support two data traffic at same time, e.g. support both broadcast and unicast at same time.


	InterDigital
	We do not have to introduce a complicated simulation scenario at this moment unless the clear motivation is observed. The resource selection mechanism might be different for periodic traffic and aperiodic traffic. If time allows, we may consider the mixed periodic and aperiodic traffic in some simulation environments. 

	Toyota ITC
	Yes, mixed traffic scenarios should be considered to make sure that solutions are not optimized to only non-mixed traffic patterns.

	OPPO
	We tend to agree that if resource selection mechanism is different among SL traffic types, then evaluation of performance with mixed traffic types would be necessary. However, it is still unclear at this stage whether there will be different resource pools or sub-pools/regions within a resource pool allocated for different traffic types. If in the end there will be a set of dedicated resources pre-allocated for a specific traffic, even though resource selection mechanism for different traffic types may be different, we may still not need to evaluate mixed traffic type scenario. Therefore, we think the evaluation of mixed traffic type can be a lower priority for now.

	Ericsson
	Yes, given the likelihood of coexisting V2X use cases sharing the same spectrum and the possibility of distributed resource allocation, it is important to evaluate the technical solutions for the mixture of data traffic. 
No, although Section 6.1.5 in TR37.885 notes that a baseline for evaluation is to evaluate unicast, multicast, and broadcast in separate simulations, we do not think that it is necessary to establish priorities. In addition to the baseline, we believe that it is also necessary to verify the robustness of RAN1 technical solutions in practical scenarios in which unicast, multicast, and broadcast can coexist. The same observation applies to the coexistence of periodic and aperiodic traffics, e.g., to make sure that RAN1 technical solutions are not overoptimized for any type of traffic, leading to over-penalizing the performance of other types of traffics in a real-world scenario.


	Intel
	In our view, having such scenario is desirable given that design of sensing and resource selection schemes can be optimized for one traffic pattern and show degradation for another traffic pattern. Given that optimal handling of both traffic types is important for V2X communication, we think that scenario with mixed traffic types should be defined. In addition, mixture of unicast and broadcast scenarios can be considered for one of the traffic models either periodic or aperiodic.




Q2. If the mixed scenarios need to be defined, please provide the detailed assumptions (e.g., the portion of unicast/groupcast/broadcast, the portion of periodic/aperiodic traffic, which UE generates which traffic type, …).
	Company
	Input

	Huawei, HiSilicon
	In our understanding, the performance is determined by the combination of UE dropping with periodic/aperiodic traffic model. In order to have a limited set of traffic mixes as a baseline for simulation, we propose the  following:

· Mix 1:  UE dropping by highway-A, all UEs use broadcast with periodic model-1.
· Mix 2:  UE dropping by highway-A, 50% UEs use broadcast with periodic model-1, 50% UEs broadcast with aperiodic model-1.
· Mix 3:  UE dropping by highway-A, 50% UEs use broadcast with periodic model -2, 50% UEs broadcast with aperiodic model -1.
· Mix 4:  UE dropping by highway-C, clustering UE (33% as defined in TR 37.885) groupcast. 50% of groupcast leaders uses periodic model-2, and 50% of groupcast leaders uses aperiodic model-1. Of non-clustered UEs, 33% use broadcast with periodic model-1, 33% use unicast. For unicast UEs, 50% UEs use periodic model-2, 50% UEs use aperiodic model-1


	ZTE
	The data traffic distribution: 50 % unicast, 0% groupcast, 50% broadcast
                                                    33% unicast, 0% groupcast, 67% broadcast
                                                    0% unicast, 50% groupcast, 50% broadcast
                                                    0% unicast, 33% groupcast, 67% broadcast
The traffic type distribution: 67% periodic medium intensity, 33% aperiodic medium                              intensity
                                                    50% periodic medium intensity, 50% aperiodic medium intensity
The data traffic type: periodic/[aperiodic] for broadcast, periodic/aperiodic for                
                                        groupcast, aperiodic/periodic for unicast

	Qualcomm
	N/A

	Fujitsu
	Many combinations will introduce more burdens in system level simulation. The consideration is as follows:
The data traffic distribution:  50 % unicast, 0% groupcast, 50% broadcast
                                                     0 % unicast, 50% groupcast, 50% broadcast
                                                     50 % unicast, 50% groupcast, 0% broadcast
The traffic type distribution: 67% periodic medium intensity, 33% aperiodic medium                              intensity

	MediaTek
	For sensing algorithm study, maybe consider the mixing of two types of traffics, e.g., 50% periodical traffic + 50% aperiodical traffic.

	CATT
	Mixed model 1:  50% UE broadcast with periodic traffic, and 50% UE broadcast with aperiodic traffic
Mixed model 2:  100% UE broadcast with periodic traffic, and 30% UE unicast with periodic /aperiodic traffic. Broadcast is a background traffic for unicast.
Mixed model 3:  100% UE broadcast with periodic traffic, and 30% UE groupcast with periodic/aperiodic traffic. Broadcast is a background traffic for groupcast.


	InterDigital
	75% UEs have periodic traffic with medium intensity and 25% UEs have aperiodic traffic with medium intensity.

	Toyota ITC
	We propose the following mixed traffic model:
50% periodic traffic and 50% aperiodic traffic
33.33% unicast, 33.33% groupcast, and 333.34% broadcast

	Ericsson
	We propose to agree on the distribution of users as discussed in R1-1809944. That is
· Model 1: 100% of the users uses broadcast; Model 2: 50% of the users uses broadcast + 50% of the users uses unicast; Model 3: 33.33% of the users uses broadcast + 33.33% of the users uses multicast + 33.33% of the users uses unicast; and so on. 
· Model: 50% periodic and 50% aperiodic traffic per uni/group/broad-cast traffic type.

	Intel
	We propose the following:
Define scenario where 50% of UEs have periodic traffic and 50% of UEs have aperiodic traffic
Scenario can be defined for traffic model-1 (low intensity) and traffic model-2 (medium intensity)
Separately evaluate scenario with mixture of traffic type for broadcast services (first priority) and for unicast services (second priority)
Define scenario where 50% of UEs have unicast links and 50% of UEs have broadcast communication types. This scenario can be evaluated either with periodic or aperiodic traffic models



Summary
7 companies (LGE, ZTE, Qualcomm, MediaTek, Samsung, InterDigital, OPPO) responded that the mixed traffic scenario is unnecessary or lower priority than non-mixed traffic scenario, while 7 companies (Huawei, HiSilicon, Fujitsu, CATT, Toyota ITC, Ericsson, Intel) answered that the mixed traffic scenario is necessary. The discussion moderator observed that the main concern on introducing the non-mixed traffic scenario is the increased number of evaluation scenarios and the simulation complexity. Based on this observation, it is proposed to start evaluation with the non-mixed traffic scenario first and then discuss whether there are some aspects that cannot be observed during the evaluation. The moderator thinks that this proposal is in line with TR 37.885 (Section 6.1.5) “Baseline is to evaluate unicast, multicast, and broadcast in separate simulations. It is noted that, in evaluating technical solutions, scenarios such as mixture of unicast, multicast, and broadcast, mixture of periodic and aperiodic traffic, etc., may be discussed.” The moderator also thinks that the concerns on the simulation complexity may be addressed depending on the conclusion of the simulation profile discussed in Section 2.3: For example, companies may have capacity to evaluate some non-mixed traffic scenarios after focusing on a limited number of scenarios selected for the baseline simulation profile if agreed.

Proposal 1: RAN1 starts evaluation with the non-mixed traffic scenario first and then discuss whether there are some aspects that cannot be observed during the evaluation.

2.2. Additional assumptions for unicast and groupcast
R1-1808523 proposed to define additional simulation assumptions for unicast and groupcast. In particular, it proposed to define the association between the transmitter and the receiver(s) and the portion of transmitter UEs in unicast and groupcast cases. Companies are invited to provide views on the following questions.

Q1. Is it necessary to define additional simulation assumptions for unicast and groupcast? If so, what additional aspects are needed?
	Company
	Input

	LG
	The following aspects need to be clarified additionally for unicast and groupcast.

· (a) Association between the transmitter and the receiver(s)
· (b) Portion of transmitters 
This is because it needs to reflect the fact that in reality, not all UEs participate in the unicast/groupcast.

	Huawei, HiSilicon
	Yes, because we do not have association models for at least the multicast case, leading to incomplete harmonization of models for e.g. HD map provision where one BS provides different maps according to direction of travel of UEs such as northbound UEs need different maps than eastbound UEs at an intersection, or an operator wants to provide such a service only to those of their customers that have subscribed to it rather than broadcasting to all users in a vicinity.

	ZTE
	We don’t think additional simulation assumptions for unicast and broadcast is necessary. The definition in TR 37.885 is enough, for unicast and broadcast V2X communication we only focus on the performance within a predefined distance. For groupcast, we do not think it is limited to platoon type use cases only. However, for platoon type groupcast communication, we do believe the target receiver is all the platoon members in the group, but for other type of groupcast use cases, the definition in TR 37.885 is reasonable. For the portion of transmitter UEs in unicast and groupcast, we don’t think there are any issues. Moreover, we can just drop enough UEs and select the portion of transmitter and receiver UEs in unicast and groupcast we need. We can define low, medium and high portions to see the performance based on the selected transmitter and receiver UEs and the UEs not selected can just keep silence.

	Qualcomm
	We do have an association model defined in the TR for multicast and unicast cases in Section 6.1.5. model involves treating all UEs within X meters as receivers for the multicast case and a single UE for the unicast case. In our view, this model is a reasonable way to evaluate performance of the traffic type. It is unclear if any other models would actually improve our understanding of the performance of these cases. 

Regarding the restriction of a subset of UEs to be transmitters, it seems that the purpose is to vary the load on the system and evaluate the corresponding changes in performance. This may be useful when we have high load scenarios but for typical scenarios, it seems that the load variations that can be obtained through BW variations or speed are sufficient. 

	Fujitsu
	It does not need to define additional simulation assumptions for unicast and groupcast since the traffic model in section 6.1.5, 37.885 gives enough information. However, it is a little bit confusing between groupcast (in email discussion) and multicast (in 37.885). It should be unified.

	MediaTek
	No need of additional simulation assumption. The communication range in the requirement can be considered as the association criteria for the simulation purpose. The procedure and criteria for the practical association based on e.g., RSRP could be studied separately.

	Samsung
	It seems that the assumption defined in TR37.885 is enough for now. When discussion specific technical solutions, the additional assumptions can be given by each company.

	CATT
	Currently, we think it is not necessary to define additional simulation assumptions, TR37.885 provide clear idea about the association for unicast and groupcast. 

	InterDigital
	The descriptions in TR37.885 on the association between transmitter and receiver(s) for unicast and groupcast seem to be enough. Companies may specify different association schemes for some scenarios and technical solutions.

	OPPO
	For the association of a transmitter and target receiver(s), we believe the current description is sufficiently clear. As for the portion of transmitter UEs in unicast and groupcast cases, it may be good to define them. At least for the highway scenario option C, our understanding is that all 33% vehicle type 3 are part of cluster dropping and intended for groupcast.

	Ericsson
	We do not think additional assumptions are necessary at this point. The agreed models are sufficient for evaluation.

	Intel 
	In our view, RAN1 need to discuss and define radio-distance that should be used for unicast and groupcast association. 



Q2. If additional assumptions are needed, please provide detailed assumptions.
	Company
	Input

	LG
	Unicast
It is impractical to perform the unicast with a UE outside of basic safety coverage. In this sense, for each transmitter, the target receiver is randomly selected among the UEs within [150 meters for Urban and 320 meters for Freeway]. Note that the range of the target receiver is a temporal value, and other values may be used depending on e.g., traffic intensity. In addition, it can be defined the portion of transmitters is X %, and the X value is [20, 50, and 100]. Note that other values of X can be added if necessary.

Groupcast
Considering the main motivation of clustered dropping is platooning, a transmitter can only be a UE belonging to a cluster, and the target receiver is limited to UEs that are in the same cluster as the transmitter. When this rule is applied, it can be interpreted that the distance condition in which the target receivers are located is not meaningful since the total length of the cluster defined in TR 37.885 is not long (i.e., 88 meters). Also, it can be defined the portion of transmitters within the cluster is X %, and the X value is [20, 50, and 100]. Note that other values of X can be added if necessary. Note that in broadcast case, all the dropped UEs are the transmitters.

	Huawei, HiSilicon
	For SL unicast evaluations, we agree the model proposed by LG is suitable.

For SL multicast evaluations, we agree the model proposed by LG is suitable, however we think it is also necessary to include mixed traffic types, as in our reply to Section 2.1.

For Uu multicast evaluations, we consider the both the urban and highway scenarios in TR 37.885. For the UE drop and mobility modelling, Option A in Section 6.1.2 of TR 37.885 can be the baseline. The BS deployment and antenna model can follow the corresponding parts of TR 37.885. For the traffic model, FTP model 3 can be the baseline. 
For the urban scenario, the multicast group can be formed by the vehicle UEs supporting one certain service, e.g., HD map service, in the intersection of the road grid, as shown in Figure 1. It can be seen that gNB will multicast the information of HD map to the multicast group within the circle and the radius r can be configured with different values. 
For the highway scenario, the multicast group can be similarly formed by the vehicle UEs in the highway that support one certain service and their horizontal distance to the base station is no larger than distance d.



Fig.1 Multicast scenario for urban case



Fig.2 Multicast scenario for highway

· For the evaluation of NR Uu multicast transmission of urban scenario, the vehicle UEs at a road intersection area are formed as a UE group. A group is modeled as being those UEs supporting one certain service and dropped within a circle of radius r=200m, centered at the transmitter.
· For the evaluation of NR Uu multicast transmission of highway scenario, the vehicle UEs in the highway are formed as a UE group. A group is modeled as being those UEs that support one certain service and their horizontal distance to the base station is no larger than distance d = 500 m.

	Qualcomm
	For SL unicast and groupcast evaluations, a distance-based approach seems reasonable to us too. The exact values however could be determined based on further evaluations.
The motivation for choosing a subset of transmitters or receivers within a distance still seems unclear. If the intention is to vary load for a particular link budget, there may still be other ways to achieve this e.g., by varying BW.
A point of emphasis is that Groupcast transmissions are not limited to clusters and platooning use cases only. A variety of other applications also utilize groupcast traffic, e.g, sensor sharing use cases, path planning etc as it would be quite appropriate for vehicular UEs to receive this information from a transmitter only within a certain distance, with adequate reliability.


	Fujitsu
	We also support a distance-based approach for SL unicast and groupcast evaluations. Regarding groupcast transmissions, we share the same view as Qualcomm and ZTE, that it should not be limited to clusters and platooning use cases.
In our understanding, the number of vehicles forming a group (say N vehicles) should be determined based on a distance-based approach for some applications. Once a data packet is delivered by a vehicle in the group, the other (N-1) vehicles in the same group should receive the data packet, and try to fulfill the requirements such as latency and PRR.

	MediaTek
	Distance-based approach can be enough for the simulation purpose.

	Intel
	We propose to define radio-distance thresholds to be used for unicast and groupcast association. For instance 0dB SNR for X PRB transmission at maximum power can be considered (e.g. X = 1 or 2, etc.)



Summary
Regarding the association between the transmitter and receiver(s), 9 companies (Qualcomm, Fujitsu, MediaTek, Samsung, CATT, InterDigital, OPPO, Ericsson, Intel) responded that the description in TR 37.885 is sufficient while 3 companies (LGE, Huawei, HiSilicon) answered that additional assumption is necessary. Based on this input, it is proposed to keep the assumption in TR 37.885. However, the moderator thinks that it is necessary to make some baseline values for X and Y used in simulations in order to compare the performance result from different companies, so it is suggested considering the values proposed by LGE as the starting point of this discussion (marked in yellow in the proposal).

Proposal 2-1: The transmitter-receiver association model in TR 37.885 is used (copied below), with setting X and Y to [150 meters for Urban and 320 meters for Freeway] as baseline. Other values of X and Y are not precluded.
	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 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 is to be discussed as a part of technical solutions.



Regarding the portion of vehicles generating messages, it is noted that TR 37.885 has no description for unicast and multicast (the TR have a sentence for broadcast “In evaluating broadcast, the baseline is all the vehicles generate messages.”) 4 companies (LGE, Huawei, HiSilicon, ZTE, OPPO) responded that it is necessary to define multiple values for the transmitter vehicle portion for unicast and multicast. 7 companies (Qualcomm, Fujitsu, MediaTek, Samsung, CATT, InterDigital, Ericsson) answered that the assumption in TR 37.885 is enough, and the moderator assumes that this means 100% vehicles generate messages. Based on this input and assumption, it is proposed to assume that 100% vehicles generate messages as baseline.

Proposal 2-2: For unicast and multicast, Z % of vehicles generate messages with setting Z to 100 % as baseline. Other values of Z are not precluded.

2.3. Simulation profiles
R1-1809450 proposed to define simulation profiles in order to reduce the evaluation overhead. Companies are invited to provide views on the following questions.

Q1. Is it necessary to define simulation profiles? If so, for which scenario(s) are such profiles needed?
	Company
	Input

	LG
	The intention of defining the simulation profile is agreeable, but it seems better to focus the main evaluation scenario, i.e., V2V.

	Huawei, HiSilicon
	Simulation profiles are not necessary. The traffic models in TR 37.885 were chosen to cover a variety of use cases. If companies decide not to model all of what is agreed, that is up to them.

	ZTE
	We recognize that the number of possible combination of attributes per scenario is quite large, that being said, a set of simulation profiles associated with each scenario could be useful, especially for calibration purposes.

	Qualcomm
	We think that it is important to agree on a set of baseline simulation profiles so that solutions can be effectively compared and evaluated on an equal footing. If different companies apply different assumptions, it would be challenging to examine the benefits of each solution. Focusing on a limited set comprising of the main evaluation scenarios is also reasonable. 

	Fujitsu
	In the initial stage, we do not agree to define a baseline simulation profiles. Companies are allowed to provide the simulation results with any simulation assumptions if necessary.

	MediaTek
	It makes sense to define some simulation profiles, e.g., depending on the specific research topics, scenarios and problems to be addressed. Besides, one baseline simulation profile may help to calibrate the simulators for further study.

	Samsung
	To make comparison of performances from companies easier, defining simulation profiles would be helpful.

	CATT
	We also think simulation profiles will be helpful for companies to compare the evaluation results. 

	InterDigital
	Baseline simulation profiles could be used in calibrating companies’ evaluation results. We think it is helpful. 

	Toyota ITC
	Simulation profiles are useful for calibration purpose. However, we should not focus on only a limited number of simulation profiles when we develop solutions to avoid over-optimization of solutions for specific profiles.

	OPPO
	Agree with reasonings provided by above companies to define a basic set of simulation profiles.

	Ericsson
	Yes, to keep the simulation effort reasonable, it would be good to define simulation profiles for unicast, multicast, broadcast as well as mixed scenarios.

	Intel 
	Yes, simulation profiles can be introduced to simplify interpretation of the results for different design options

	AT&T
	If a simulation profile is to be defined, it should include FR2 case. 



Q2. If simulation profiles are needed, please provide detailed simulation profile.
	Company
	Input

	LG
	For V2V scenario, the following sidelink simulation profile (modified from Table 1 of R1-1809450) is proposed. Note that the setting of this profile is baseline, and it does not preclude evaluating other settings. In addition, if needed later, the profile below can be modified and additional profile can be also defined. To be specific, in the case of Broadcast, unlike unicast and groupcast, there are no load control parameters (see our answer in Q2 of Section 2.2). So, in order to make the load of periodic traffic and aperiodic traffic comparable, the inter-packet arrival time of periodic traffic is set to 100 ms.

	
	Groupcast
	Unicast
	Broadcast

	Sidelink frequency (GHz)
	6 
	6
	6

	Traffic models
	Periodic: Medium intensity; 10 ms inter-packet arrival
Aperiodic: Medium intensity
	Periodic: Medium intensity; 10 ms inter-packet arrival
Aperiodic: Medium intensity
	Periodic: Medium intensity; 100 ms inter-packet arrival
Aperiodic: Medium intensity

	Simulation environment, UE drop and mobility
	Highway: Option C
	Highway: Option A, B
Urban: A, B
	Highway: Option A, B
Urban: Option A, B

	Number of Tx/Rx antenna elements for vehicle UE
	2Tx/4Rx
	2Tx/4Rx
	2Tx/4Rx

	Antenna model for vehicle UE
	Option 2
	Option 2
	Option 2

	Channel model
	As defined
	As defined
	As defined

	SL simulation bandwidth (MHz)
	20
	20
	20

	Note
	All the parameters above refer to TR 37.885. For traffic models, our view is that the baseline should be the same traffic model for all the transmitters in a layout (see our answers in Q1 of Section 2.1). Regarding the association between the transmitter and the receiver(s) and the portion of transmitters, please see our answer in Q2 of Section 2.2. 


 

	Huawei/HiSilicon
	N/A

	Qualcomm
	The proposals in the table are mostly fine with us too with the following additions: 
· For Groupcast, we think it’s important to consider at least Highway Option A, B and Urban options A, B in addition to what’s been proposed. Groupcast transmissions are not limited to cluster traffic and platooning use cases. A variety of other applications also apply groupcast traffic, e.g, sensor sharing use cases, path planning etc. 
· It’s important to compare solutions with the same loading conditions for both periodic and aperiodic traffic. Therefore, the baseline inter-packet arrival times for periodic traffic should be set to 100ms for all cases. 
· For the antenna model, we think that Option 1 should be the baseline for all cases and Option 2 could be the alternate if needed.


	Fujitsu
	N/A

	MediaTek
	Highway scenario with broadcast traffic can be selected as the baseline profile for calibration.

	Samsung
	LG’s proposal is generally okay except the number of Rx antennas. Now RAN4 still discusses whether to mandate 2 Rx instead of 4 Rx. The main motivation of the discussion is due to NR V2X. The vehicles may have only 2 Rx antennas rather than 4 Rx. In this regards, we need to evaluate under the assumption of 2 Rx. 

	InterDigital
	The simulation profiles in R1-1809450 are generally fine. We may use 10 ms inter-packet arrival for all periodic traffic. 

	Toyota ITC
	If we define simulation profiles, we propose to define simulation profiles for both FR1 and FR2 for calibration purpose.

	OPPO
	Generally okay with the table provided by LG. It will be good to have one file that include high traffic intensity for broadcast to evaluate performance of solutions in challenging/high stress case.

	Ericsson
		
	Groupcast
	Unicast
	Broadcast
	Mixed

	Sidelink Frequency
	FR1
	FR1
	FR1
	FR1

	Traffic models
	Periodic: Medium Intensity Aperiodic: Medium Intensity
	Periodic: Medium intensity
Aperiodic: Medium Intensity
	Periodic: Medium Intensity; 
Aperiodic: Medium Intensity
	As per model define in Section 2.1 (Q2) with medium intensity

	Simulation Environment
	Highway
	Highway
	Highway. Urban
	Highway

	UE Drop and Mobility
	Highway: Option A, C

	Highway: 
Option A, C

	Highway: Option A
Urban: Option A
	Highway: 
Option A, C


	Number of Tx/Rx Antenna elements
	2Tx/4Rx
	2Tx/4Rx
	2Tx/4Rx
	2Tx/4Rx

	Antenna Models
	Option A 
	Option A
	Option A
	Option A

	Channel Model
	As defined
	As defined
	As defined
	As defined

	SL Simulation BW
	20MHz
	20MHz
	20MHz
	20MHz




	Intel
	Our proposal is added below:
	
	Broadcast
	Groupcast
	Unicast

	Sidelink frequency (GHz)
	6
	6
	6

	Traffic models
	Periodic: Medium intensity; 100 ms inter-packet arrival
Aperiodic: Medium intensity
	Periodic: Medium intensity; 100 ms inter-packet arrival
Aperiodic: Medium intensity
	Periodic: Medium intensity; 10 ms inter-packet arrival
Aperiodic: Medium intensity

	Simulation environment, UE drop and mobility
	Highway: Option A, B
Urban: Option A
	Highway: Option B
	Highway: Option A
Urban: A, B

	Number of Tx/Rx antennas for vehicle UE sidelink
	2Tx/2Rx, 4Rx
	2Tx/2Rx, 4Rx
	2Tx/2Rx, 4Rx

	Antenna model for vehicle UE
	Option 1
	Option 2
	Option 1

	Channel model
	According to TR 37.885
	According to TR 37.885
	According to TR 37.885

	SL simulation bandwidth (MHz)
	20
	20
	20

	Note: 
	For groupcast and unicast association, we assume radio-distance thresholds
For simulation profiles we do not assume mix of periodic and aperiodic traffic as well as mix of communication types.




	AT&T
	39Ghz should be included for the evaluation profile, we propose to use the same profile for both FR1 and FR2. 



Summary
11 companies (LGE, ZTE, Qualcomm, MediaTek, Samsung, CATT, InterDigital, Toyota ITC, OPPO, Ericsson, Intel) responded that simulation profile is useful for calibration and comparison of results from different companies, while 3 companies (Huawei, HiSilicon, Fujitsu) answered that simulation profile is not needed. Based on this input, it is proposed to conclude that simulation profile is to be defined and continue discussion on its details starting from the table proposed by LGE.

Proposal 3: It is agreed to define the baseline simulation profile with a note that other simulation setting is not precluded. RAN1 continues discussion on the details of the simulation profile taking the following table as the starting point and considering the input collected so far. 
	
	Multicast
	Unicast
	Broadcast

	Sidelink frequency (GHz)
	6 
	6
	6

	Traffic models
	Periodic: Medium intensity; 10 ms inter-packet arrival
Aperiodic: Medium intensity
	Periodic: Medium intensity; 10 ms inter-packet arrival
Aperiodic: Medium intensity
	Periodic: Medium intensity; 100 ms inter-packet arrival
Aperiodic: Medium intensity

	Simulation environment, UE drop and mobility
	Highway: Option C
	Highway: Option A, B
Urban: Option A, B
	Highway: Option A, B
Urban: Option A, B

	Number of Tx/Rx antenna elements for vehicle UE
	2Tx/4Rx
	2Tx/4Rx
	2Tx/4Rx

	Antenna model for vehicle UE
	Option 2
	Option 2
	Option 2

	Channel model
	As defined
	As defined
	As defined

	SL simulation bandwidth (MHz)
	20
	20
	20


· Input to the above table
· Addition of other UE dropping option for multicast (Highway Option A and B, Urban Option A and B)
· Message generation periodicity in periodic traffic
· One profile for the calibration purpose
· Number of RX antennas and antenna model option
· Addition of FR2
· Addition of high traffic intensity

2.4. Additional attenuation to NLOSv when the distance increases
R1-1808697 proposed to add additional attenuation to NLOSv pathloss when the distance increases in order to reflect the increase of the number of blockers between the transmitter and receiver. Note that the current channel model uses the same statistics for the blockage loss regardless of the distance once a link is determined to be in NLOSv. Companies are invited to provide views on the following questions.

Q1. Is it necessary to add additional attenuation to NLOSv pathloss?
	Company
	Input

	LG
	It is true that there could be more blockers when the distance between the transmitter and receiver is relatively long, and it was already observed in R1-1804578 that the average blockage loss becomes lager as the number of blockers increases. So, it is okay with adding additional blockage loss to NLOSv pathloss especially for a relatively long distance range.

	Huawei, HiSilicon
	Additional attenuation is not necessary. Calculations in R1-1808697 do not account for interference. When reasonable level of interference is introduced, the effective maximum communication distance reduces by an order of magnitude compared to results in R1-1808697. See below for details.

TR 36.824 5.1.2 MCL (maximum coupling loss) calculation method:
Table 5-1: MCL calculation template
	Physical channel name
	Value

	Transmitter
	

	(1) Tx power  (dBm)
	23dBm

	Receiver
	

	(2) Thermal noise density (dBm/Hz)
	-174

	(3) Receiver noise figure (dB)
	9

	(4) Interference margin (dB)
	0

	(5) Occupied channel bandwidth (Hz)
	2M

	(6) Effective noise power
         = (2) + (3) + (4) + 10 log(5)  (dBm)
	-101.9897

	(7) Required SINR (dB)
	0dB

	(8) Receiver sensitivity
         = (6) + (7) (dBm)
	

	(9) MCL 
         = (1)  (8) (dB)
	



TR 36.885 MCL calculation method:
MCL (dB) = maximum transmit power (dBm) + transmit antenna gain + receive antenna gain – (thermal noise density (dBm/Hz) + receiver noise figure (dB) + 10∙log10(occupied channel bandwidth (Hz)) + required SINR (dB))

Estimation of the maximum distance:
Using the same antenna gains as in R1-1808697 (Table 1) and with the parameters shown in Table 5-1, MCL can be derived from the following equation when required SINR is 0dB:
MCL=23+3+3-(-174+9+0+10 log(2000000) 131dB      (1)
Note that 10PRB is configured in R1-1808697. To obtain comparative results, we consider the bandwidth of 2MHz. Since there is no interference evaluation in equation (1), the SINR can be regarded as SNR. With the pathloss model specified in TR 37.885, the maximum distance can be calculated using MCL. Taking highway NLOSv case-1 for example (i.e., no additional blockage loss), the MCL can be expressed as follows:
MCL+ blockage-loss=32.4 + 20log10(d) + 20log10(fc)        (2)
The maximum distance without interference is 14190m, which is comparable to R1-1808697. If interference is considered, the calculation method in TR 36.885 should be revised as following:
MCL (dB) = maximum transmit power (dBm) + transmit antenna gain + receive antenna gain – (thermal noise density (dBm/Hz) + receiver noise figure (dB) + interference margin (dB) + 10∙log10(occupied channel bandwidth (Hz)) + required SINR (dB))
Assuming the interference margin is 20dB, equation (1) can be reformulated as follows: 
MCL=23+3+3-(-174+9+20+10 log(2000000) 111dB     (3)
With the result in equation (3) (i.e., including interference), the maximum distance is 1419m. The remaining scenarios follow the same calculation method and, due to additional blockage loss, result in lower maximum distances. Furthermore, note that all of the calculations above consider 2 MHz bandwidth. If the bandwidth is increased (to, e.g., 10MHz), the maximum distance would be smaller still: 
MCL=23+3+3-(-174+9+20+10 log(10000000) 104dB     (4),
which results in the maximum distance of 645m.
Therefore, when considering a more realistic scenario that includes interference and higher bandwidth, the maximum distance results with current blockage model are reasonable and no further loss is needed.

	ZTE
	Yes, it is necessary to add additional attenuation to NLOSv pathloss.

	Qualcomm
	We’re open to additional blocking loss based on distance if it can be shown to be necessary. We do prefer that any additional loss be probabilistic in nature.

	Fujitsu
	We agree to have additional blockage loss to NLOSv pathloss, and it should depend on the distance between the vehicles.

	MediaTek
	If needed, the additional blockage loss may depend on the direction and the distance. For example, there may be no (or small) additional blocking loss for highway scenario in case of communication in the same lane.

	Toyota ITC
	Yes, it is necessary to add additional blockage loss to NLOSv path loss. Since the blockage loss depends on the number of blocker vehicles, the vehicle density has to be taken into account. Therefore, the additional blockage loss should be a function of the distance and the vehicle density.


	Intel
	Yes, additional blockage is needed.

	AT&T
	We don’t think additional blockage is needed. While it’s true that when the distance between Tx and Rx becomes larger, the chance of having blocker increased. However, the effect of blocker in terms of blocking paths at a given range of range is smaller. In another words, with larger distance between Tx and Rx, the blocker is essentially a part of the environment. 
In our latest field trial at 39GHz, we found the blockage effect is much less than what we modelled in 37.885. And the blockage effect actually become smaller with larger distance between Tx and Rx. 



Q2. If additional loss is needed, please provide detailed model.
	Company
	Input

	LG
	Regarding Proposal 2 of R1-1808697, it seems reasonable that the additional blockage loss is the logarithmic function of distance since the increment of blockage loss is proportional to the logarithmic function of blocker number. Also this proposal can be applied to both Freeway and Urban scenarios for the simplicity, if the critical problem is not found.

	Huawei, HiSilicon
	N/A

	ZTE
	We can okay with the proposal provided in R1-1808697 in this regard.

	Qualcomm
	N/A

	Fujitsu
	It needs further discussion.

	MediaTek
	It may depend on the scenario and study case.

	Toyota ITC
	The proposal 2 in R1-1808697 can be a starting point. It is necessary to examine whether this additional blockage loss model is applicable to different vehicle densities and modify the model if needed to support different vehicle densities.

	Intel 
	We are fine with proposal in R1-1808697 and suggest to consider it as a starting point.



Summary
5 companies (LGE, ZTE, Fujitsu, Toyota ITC, Intel) agreed to the additional loss, 3 companies (Huawei, HiSilicon, AT&T) proposed to keep the current loss model, and 2 companies (Qualcomm, MediaTek) were neutral. So it is proposed to agree that additional loss is added to the current NLOSv channel model and continue discussion on the details taking the proposal in R1-1808697 as the starting point.

Proposal 4: Further discussion is needed on the necessity of the additional loss to the existing NLOSv channel model. 
2.5. Traffic model for remote driving evaluations
R1-1809944 includes several alternative proposals discussed for traffic model for remote driving evaluations. Companies are invited to provide views on the following questions. Note that email thread of [94-NR-06] is discussing remote driving case as well and companies are encouraged to consider harmonization between the two email discussion threads.

Q1. Which option in R1-1809944 can be agreed? If none of them is agreeable, please provide a new alternative.
	Company
	Input

	LG
	In our understanding, it is decided in RAN#81 meeting (i.e., RP-182075) Uu remote driving use case will be studied in Rel-16 eURLLC SI. So, the related discussion can be continued in that SI.

	Huawei, HiSilicon
	Following the RAN#81 clarification on handling, please refer to our input to email discussion [94-NR-06] on URLLC.


	ZTE
	It was decided at RAN#81 meeting to move the Uu remote driving use case to be studied in the Rel-16 eURLLC SI. So, this question is no longer relevant.

	Qualcomm
	As per the agreement at RAN#81 the Uu remote driving use case will be discussed under the eURLLC SI that is on-going. Any evaluations can be performed as part of that SI.

	Fujitsu
	It should be part of eURLLC SI, and discussed in that SI.

	MediaTek
	It is part of eURLCC SI according to RAN plenary decision to our understanding

	Samsung
	Traffic model for remote driving is discussed in eURLLC SI.

	CATT
	Remote driving is studied in eURLLC. 

	InterDigital
	Since it is agreed in RAN meeting #81 that the Uu remote driving use case will be studied in eURLLC, we do not need to discuss it here. 

	Toyota ITC
	This will be discussed in eURLLC SI.

	Ericsson
	It is to be noted that the RAN plenary has endorsed to study URLLC-related enhancements for remote driving use case in eURLLC SI (RP-182075).

	Intel
	RAN1 should follow RAN plenary guidance



Summary
As per the guidance agreed in RAN plenary, remote driving use case will not be evaluated in NR V2X SI.

2.6. Others
Q1. Is there any other aspect that needs to be discussed in order to complement the existing evaluation methodology? If so, please provide its detail.
	Company
	Input

	Qualcomm
	We’d like to raise a concern with the statistics of the delay spread in the simulation assumptions for the channel model, particularly for the NLOS channel. Initial evaluations indicate that there’s potentially an artificial error floor that occurs as a result of the assumptions. We may need address this in some way. We’ll provide more details in a contribution to the next meeting.

	Fujitsu
	According to 37.885, the latency required in traffic model is in the range of 10-100ms. This implies that the minimum latency targeted in Rel-16 is 10ms. Is it the correct understanding from RAN-1 perspective?

	MediaTek
	It seems missing the arrival time of the first packet among users. To avoid the burst traffic arrival time for the periodical traffic among all UEs, the randomization for the first packet arrival time may be needed. Furthermore, the warmup time could be defined.



Summary
Packet arrival time is randomized in TR 37.885 in periodic traffic model 1 (“Packet size: Pattern of {300 bytes, 190 bytes, 190 bytes, 190 bytes, 190 bytes} with random starting point for each UE”) and the same needs to be applied to other periodic traffic.

Proposal 5-1: It is clarified that the generation time of the first packet is randomized for each UE in periodic traffic.
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