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Introduction
This contribution is revision of companion contribution R1-1802456. In the email discussion of 90-30 and 90b-NR-02 [1, 2], offline consensus has been made about several aspects of evaluation assumption for V2X phase 3. In this contribution, we focus on open issues where agreements have not been made during the email discussion.
Discussion
In the LTE V2X study, V2X operational scenarios are described in [3]. For V2X phase 3, at least the same operational scenarios should be covered and assumed bands will be amended to cover both 6 GHz band and 60 GHz band. Operational scenarios will be captured in the following SI after finishing the eV2X evaluation methodology SI. However, impact on the evaluation methodology considering the eV2X use cases, e.g., sensor sharing and advanced driving, needs to be discussed in the eV2X evaluation methodology SI.
RSU layout
There are agreements on macro gNB layout, while RSU layout is still FFS. Regarding combination of gNB and RSU, following combination can be considered:
· Option 1: Macro gNB only
· Option 2: Macro gNB + gNB-type RSU
· Option 3: UE-type RSU only
As far as RSU layout is considered, unified layout should be used for both gNB-type and UE-type RSUs. Following RSU layouts are considered assuming practical deployment. 
· Urban grid: RSU is deployed at each intersection
Highway: RSU is deployed uniformly with 100 m spacing in the middle of the highway
Traffic model
For some use cases in [4], e.g., sensor sharing and advanced driving, the packet size may have some randomness depending on the number of detected objects, data compression, driving intention, etc., which varies over time and scenarios. Therefore, in RAN1#92 meeting, it was agreed to support at least with packet size variation. In order to model packet size variation, further details on the random value in packet size need to be decided. Considering implementation simplicity, uniform distribution of the packet size variation is used. 
· Proposal 1: Random values in the packet size are uniformly distributed. Detailed parameters are decided per use case.
In addition to the packet size, the modeling of inter-packet interval needs further discussion. According to eV2X use cases [4] and service requirements [5], both periodic traffic and event-triggered traffic are observed. Periodic traffic can be assumed as ‘always on’ traffic, modelling of inter-packet interval is sufficient. However, for event-triggered traffic, both event triggered characteristics and inter-packet interval need to be modelled. In the following, time related traffic modelling will be explained.
No matter the traffic is periodic or event triggered, inter-packet jitter is observed, e.g., for processed video stream transmission. So, inter-packet interval can be modeled as fixed periodicity T plus random jitter X with upper and lower bound values, where a special case is X = 0 (which means no jitter).
· Proposal 2: Inter-packet interval can be modelled as fixed periodicity T plus random jitter X with upper and lower bound values 
In Rel-14 LTE V2X, it was proposed that event-triggered traffic generation follows Poisson process. However, the event-triggered traffic generation can be described as randomness in inter-packet interval as well, where a variation larger than jitter X can be modelled, e.g., data transmission triggered by a new event is modelled with packet arrival timing Y, where Y = n*T.  Then, a unified traffic model can be achieved for NR V2X. 
· Proposal 3: Event-triggered traffic generation is modelled by packet arrival timing Y, where Y is larger than X.
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Figure 1 Traffic model for event-triggered traffic
In the email discussion and TR 38.802, it is assumed to simulate narrower bandwidth than aggregated bandwidth. Although typical simulation assumes certain resource utilization regardless of simulated bandwidth, V2X evaluation assumes specific traffic volume, which derives from assumed use case(s). If we scale the traffic volume, e.g., the packet size, transmission bandwidth is impacted. In addition, since transmission power density (PSD) is decreased, the impact of half-duplex constraint will be underestimated. Therefore, scaling of traffic volume should be avoided from UE perspective. But, some scaling can be applied from the system perspective, e.g., limiting the number of UEs in the dropped vehicles.
· [bookmark: _Ref506390408]Observation 1: Assuming that simulation bandwidth is narrower than aggregated bandwidth, scaling on the traffic volume is considered.
· [bookmark: _Ref506390409]Observation 2: Traffic volume should not be scaled from UE perspective, since PSD and the impact of half-duplex constraint is not evaluated appropriately.
· [bookmark: _Ref506390455]Proposal 4: Traffic volume can be scaled from the system perspective, e.g., limiting the number of transmitter UEs in the dropped vehicles. 
Performance metric
In addition to PRR using Alt. 1, persistent packet reception error needs to be evaluated so that high reliability is ensured. In email discussion [1], several detailed metrics for persistent packet reception error were proposed as following:
· Option 1: PIR (Packet Inter-Reception) that was discussed in [3]
· Option 2: Packet reception elapsed time (PRET)
· PRET is defined as time interval between the timestamp of the last successfully received packet transmitted from UE A to UE B and the current timestamp (i * tperiod) at UE B, where i = 1, 2,..., and tperiod = X ms (e.g., X is determined based on the minimum message interval).
· Option 3: Information age (IA)
· IA is defined as time interval between the timestamp corresponding to the data contained in the last successfully received packet transmitted from UE A to UE B and the current timestamp (i * tperiod) at UE B, where i = 1, 2,..., and tperiod = X ms (e.g., X is determined based on the minimum message interval).
· Option 4: n-consecutive packet loss (n-CPL)
· 



For a particular n and a particular Tx-Rx UE link i, the event of n consecutive packets losses is defined as n consecutive packet reception failures, with the packet preceding the first lost packet and the packet following the last lost packet being correctly received. Then, the number of such event occurred on link i is denoted by . The total number of n consecutive packets losses across all the links is defined as . Then the CDF/PDF of n-CPL is generated based on , n = 0, 1, 2,…, max_n. Note that for n=0,  is defined as the number of packets received correctly on link i.
If we assume a traffic model with random jitter, in general, it causes non-uniform packet interval. If the jitter is large, e.g., larger than or comparable with service latency requirement and the fixed periodicity T, then the time duration of each persistent packet reception error may differ a lot even for the same number of consecutive packet losses. Therefore, in case of large jitter modelled into inter-packet interval, to appropriately capture the impact of persistent packet reception error, it is preferable to measure the time-related information of each persistent packet reception error based on Option 1, 2, or 3. Simply counting the number of consecutive packets losses in Option 4 (n-CPL) does not capture the time-related information of each persistent packet reception error. By taking into account that fact, Option 2 (PRET) and Option 3 (IA) are preferred. From RAN1 perspective, Option 2 (PRET) is more suitable than Option 3 (IA) as Option 2 (PRET) does not require upper layer information.
On the other hand, if the inter-packet interval is modeled as a fixed periodicity T with significantly small jitter X  or no jitter, n-CPL can reflect consecutive packet loss explicitly and also reflect time-related information implicitly, as inter-packet interval is considered approximately fixed. In this case, Option 4 (n-CPL) is preferred as the performance metric for persistent packet reception error.
· Proposal 5: Adopt at least Option 4 (n-CPL) for a traffic model with significantly small jitter or no jitter as a performance metric. If large jitter is observed, Option 2 (PRET) can be adopted.
Furthermore, one more proposal to be discussed on persistent packet reception error is for event-triggered traffic. As mentioned in traffic model section, inter-packet interval modelled by T plus X and packet arrival timing Y may be in different range, e.g., T plus X  is a few milliseconds and Y is a few seconds. In order to reflect time-related information, it is proposed that the metric of persistent packet reception error is recalculated after meeting a new triggered event. 
· Proposal 6: The metric of persistent packet reception error is recalculated after meeting a new triggered event. 
Conclusion
In this contribution, we described our views on evaluation methodology and channel models for V2X phase 3. Following observations and proposals are made.
· Proposal 1: Random values in the packet size are uniformly distributed. Detailed parameters are decided per use case.
· Proposal 2: Inter-packet interval can be modelled as fixed periodicity T plus random jitter X with upper and lower bound values 
· Proposal 3: Event-triggered traffic generation is modelled by variation Y in inter-packet interval, where Y is larger than X.
· Observation 1: Assuming that simulation bandwidth is narrower than aggregated bandwidth, scaling on the traffic volume is considered.
· Observation 2: Traffic volume should not be scaled from UE perspective, since PSD and the impact of half-duplex constraint is not evaluated appropriately.
· Proposal 4: Traffic volume can be scaled from the system perspective, e.g., limiting the number of transmitter UEs in the dropped vehicles.
· Proposal 5: Adopt at least Option 4 (n-CPL) for a traffic model with significantly small jitter or no jitter as a performance metric. If large jitter is observed, Option 2 (PRET) can be adopted.
· Proposal 6: The metric of persistent packet reception error is recalculated after meeting a new triggered event. 
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