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1 Introduction

In RAN1#92bis meeting, a lot of assumptions regarding evaluation scenarios were agreed. We provide views on remaining open issues in this document. 
2 Evaluation scenarios

There are 25 use cases defined in [4] and different use cases normally have different requirements. In real V2X area, it is possible that different vehicles are running different services, hence mixing use cases. Certain simplifications are needed to avoid too much simulation efforts. At the beginning, it seems enough to run simulation assuming single use case. Then the interaction of multiple use cases could be evaluated later if time is allowed. On the other case, when single use case is simulated, it is not practical that all vehicles in an area are doing high reliability high data rate services, otherwise the area is congested. Therefore we prefer to model an interested use case plus certain background traffic, e.g. safety related services. A simple UE dropping and traffic model can be assumed for background traffic and not all perform metrics are collected for background traffic. 

Proposal 1:

· NR V2X should evaluate an interested advanced use case plus certain background traffic. 
3 UE drop and mobility modeling

In RAN1#92bis, 3 options for vehicle dropping were agreed for freeway scenario and 2 options for vehicle dropping was agreed for urban scenario. 

Agreements:

· Vehicles are dropped according to the following process.
· The distance between the rear bumper of a vehicle and the front bumper of the following vehicle in the same lane is max {1 meter, an exponential random variable with the average of the speed * x sec}.

· FFS for x sec.

The average inter-vehicle distance (between two vehicles’ center) in the same lane is 1sec * average vehicle speed (average speed 15 – 120km/h) in urban grid [2], and 0.5 sec or 1sec * average vehicle speed (average speed: 100-300 km/h) in highway [2]. The values can be used to derive above value ‘x’. 
Regarding option C for freeway, multiple clusters of vehicle type 3 are dropped. For simplicity, value x derived in above table applies to distance between the front/rear of a first/last vehicle in a cluster to the rear/front of a next vehicle in the same lane. Since the ratio of number of vehicle is 2:1 for vehicle type 2 to type 3, and assuming a cluster has N (=[6]) vehicle type 3, the ratio of probability dropping a vehicle type 2 or a cluster is 2N:1. 
Proposal 2:

· x = 1 in urban grid, x = 0.5 or 1 in freeway; 
· Above value x also used to derive the distance between a cluster and nearby vehicle. 
4 BS and RSU deployment

It is already agreed with BS deployment, while remaining issue is to regarding RSU deployment parameters. In Rel-14 V2X, it assume a BS-type RSU is located as the same location as gNB. However, it is questionable if such deployment can provide enough coverage especially considering the low transmission power of BS-type RSU. For above 6 GHz, the coverage becomes more problematic due to worse propagation conditions. Therefore, higher density of BS-type RSU is required. 

Proposal 3:

· Denser BS-type RSU deployment is used in NR V2X. 
5 Traffic model
In RAN1#92bits, both periodic traffic and aperiodic traffic are agreed. It is still open which model should be prioritized. Our observation is that there exist use cases for each model, so both should be studied in NR V2X. Further it is also preferred to evaluate LTE V2X traffic model, which can provide an insight on the performance improvement for NR V2X over LTE V2X. 

In an offline email discussion before Busan meeting, multiple traffic model are proposed for discussion, i.e. 

· Periodic traffic model 
· Option A-1 
–       Inter-packet arrival time : [10] ms
–       Packet size : [2000] bytes  
· Option A-2 
–       Inter-packet arrival time : [30] ms
–       Packet size : Uniform random selection within the range from [20000] bytes to [65000] bytes 
· Aperiodic traffic model
· Option B-1 
–       Inter-packet arrival time (i.e., constant value + random variable with exponential distribution)
Ÿ   Constant value : [100] ms
Ÿ   Average of additive exponential random variable: [100] ms 
–       Packet size : Uniform random selection within the range from [200] bytes to [1600] bytes
· Option B-2 
–       Inter-packet arrival time 
Ÿ   Constant value : [50] ms
Ÿ   Average of additive exponential random variable : [50] ms 
–       Packet size : Uniform random selection within the range from [500] bytes to [6500] bytes 
Regarding periodic traffic model, the proposed inter-packet arrival time looks fine. However, the resulting data rate is too high if following the proposed packet size. In fact, compression should be considered to reduce the data rate. For A-1, trajectory information can be compressed into much lower bit-rates. For A-2, the message size is better to set to be a value between -20 to + 20% of message for 900 kbps, i.e. the mean packet size is 3750 bytes. For aperiodic traffic model, B-1 and B-2 could be fine if only it is aligned with discussion at ETSI. 
Proposal 4:

· Both periodic traffic and aperiodic traffic should be studied in NR V2X, as well as a traffic model from V2X Rel-14.  

· For periodic traffic model, it is preferred to reduce the data rate by considering compression.
6 Additional assumptions to evaluate vehicle positioning

In last RAN1 meetings, it is agreed as metric of absolute positioning error and relative positioning error. One remaining issue is how to reflect the impact of latency of positioning. Since vehicles are moving fast, so positioning for a vehicle must be done in short time, otherwise, the calculated position may become outdated. The latency is then related to the periodicity of positioning reference signals and processing time. One-shot positioning should be supported. With one-shot positioning, latency is on average about half of period of positioning reference signal. It is questionable whether additional metric for latency is still needed. 
Proposal 5:

· One-shot positioning should be supported and FFS additional metric on latency is needed. 
7 Conclusions
In this contribution, we provide our views on remaining issues for scenario, UE dropping, RSU deployment, traffic model, performance metric and positioning related parameters. Considering the many use cases of NR V2X and limited time for study item, it is in general preferred to prioritize certain evaluations and reduce the effort on evaluations. We make the following proposals. 
Proposal 1:

· NR V2X should evaluate an interested advanced use case plus certain background traffic. 
Proposal 2:

· x = 1 in urban grid, x = 0.5 or 1 in freeway; 
· Above value x also used to derive the distance between a cluster and nearby vehicle. 
Proposal 3:

· Denser BS-type RSU deployment is used in NR V2X. 
Proposal 4:

· Both periodic traffic and aperiodic traffic should be studied in NR V2X, as well as a traffic model from V2X Rel-14.  

· For periodic traffic model, it is preferred to reduce the data rate by considering compression.

Proposal 5:

· One-shot positioning should be supported and FFS additional metric on latency is needed. 
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