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1. Introduction
A new study item on evaluation methodology of new V2X use cases for LTE and NR was approved in [1], and the detailed objectives of SID are as follows:
	· Complete the evaluation methodology in TR38.913 and TR38.802 to compare the performance of different technical options for the new 5G V2X use cases including the following aspects [RAN1, starting email discussion after RAN#76]:
· Evaluation scenarios including performance metric, vehicle dropping, traffic model
· Sidelink channel model for spectrum above 6 GHz
· Identify the regulatory requirements and design considerations of potential operation of direct communications between vehicles in spectrum allocated to ITS beyond 6GHz in different regions, considering at least 63-64GHz (allocated for ITS in Europe) and 76-81GHz depending on regulatory decision [RAN, starting email discussion after RAN#76].


This paper provides our view on the traffic model and performance metric for evaluating new V2X use cases.

2. Discussion on traffic model
In the email discussion [90-30], most companies seem to agree that it is necessary to define a traffic model where the time interval between two messages generated in a given UE is not fixed but random during the simulation runtime. Based on the received input, the following options for modelling this feature were listed in [2].

	· Option 3-4a: When a message is generated at time t in a UE, the next message is generated at time t+X where X is a random variable.
· Option 3-4b: At a given time, message generation starts with a probability P in a UE which is not generating messages.
· In this option, further detail is needed on the message generation after its start. This includes when the message generation finishes in a UE and how the message generation interval is defined after the generation start.
· Option 3-4c: Messages are periodically generated and the message generation interval is fixed like the Rel-14 periodic traffic.
· Option 3-4d: ?



One potential difference of new V2X services from those considered in Rel. 14/15 can be handling traffic patterns whose message generation instance is not deterministic. For example, applications such as extended sensors can generate a message right after detecting some objects with sufficient confidence level (e.g., as being developed in ETSI TS 103 324 for collective perception service). The relevant contents in [5] is provided in Table A-1 of Appendix A. Option 3-4a properly describes such characteristics, so it should be included in the evaluation methodology while details of the random variable X can be derived from SA1 requirements not excluding the possibility of having multiple options depending on the target scenario and use case. As the time randomness can be sufficiently evaluated using Option 3-4a, we don’t see a need to introduce Option 3-4b especially considering the system simulation typical runtime which may not be sufficient to collect sufficient statistics of “start and end of message generation.” Option 3-4c can be included as a special case of Option 3-4a by having an option where X is a fixed value.
We think that new V2X applications will require proper handing for variable message size. In extended sensors, the packet size will be dependent of the number of detected objects which can dynamically change in time (already implied in ETSI TS 103 324). The relevant contents in [6] is given in Fig. A-1 of Appendix A. In advanced driving which includes exchange of information on the future trajectory, the amount of information exchange can be dependent of the decision on the future driving plan (e.g. more information needs to be changed if the vehicle intends to change its driving pattern such as speed and lane more dynamically). In general, the size of video packet can be different depending on the compression level or codec type even in case of the same amount of raw data. So, it needs to support that the message size is randomly determined in each message generation. In addition, other options such as message size with the predefined pattern (e.g., as in Rel. 14) or fixed message can be included as a special case.
Proposal 1: The following framework is used for the traffic model.
· When a message is generated at time t in a UE, the next message is generated at time t+X where X is a random variable. The details of the random variable X can be derived from SA1 requirements not excluding the possibility of having multiple options depending on the target scenario and use case.
· 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)

3. Discussion on performance metric
A metric which reflects “consecutive message loss” seems to be useful considering that PRR cannot capture it. Referring to the paper [3], the pattern of packet loss could have effect on the resulting distortion. So, in some applications (e.g., see-through), it may be able to affect the service quality. In this sense, it is necessary to consider an additional metric related to persistent collision. Based on the received input in the email discussion [90-30], the following options for modelling this additional metric were listed in [2].

	· Option 3-8-2a: PIR (Packet Inter-Reception) which was discussed during Rel-14 [4]
· Option 3-8-2b: Packet elapsed time (PET) 
· PET is defined as time interval between the timestamp of the last successfully received packet (ti) transmitted from UE A to UE B and the current timestamp (i * tperiod) at UE B, where i = 0, 1, 2,..., and tperiod = X ms (e.g., X is determined based on the minimum message interval).
· Option 3-8-2c: Information age (IA)
· IA is defined as time interval between the timestamp corresponding to the data contained in the last successfully received packet (ti) transmitted from UE A to UE B and the current timestamp (i * tperiod) at UE B, where i = 0, 1, 2,..., and tperiod = X ms (e.g., X is determined based on the minimum message interval).
· Option 3-8-2d: 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.
· Option 3-8-2e: ?



We think that further elaboration is necessary for “the current timestamp” in Option 3-8-2b and 3-8-2c. To be specific, it is unclear how to determine the current timestamp of the packets generated during the simulation runtime and how to collect the statistics of the proposed metric. Considering that the persistent collision metric needs to properly capture the statistics of “consecutive message loss” and correctly handle the case of traffic model with “time-varying message generation interval”, Option 3-8-2d can be a starting point from our perspective.
Proposal 2: Additional metric related to persistent collision is introduced, and the following modelling can be a starting point.
· 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.

Furthermore, considering the evaluation of vehicle positioning, it also needs to introduce a performance metric for positioning error/accuracy. For example, it can include at least CDF of “absolute and relative UE positioning error in meter”. As the vehicle speed and the required positioning accuracy are high, it would be useful to consider the latency in acquiring the position of each vehicle. The latency metric can be defined as time between the start and completion of position acquisition procedure.
Proposal 3: For evaluating the vehicle positioning, in addition to CDF of “absolute and relative UE positioning error in meter”, the metric for latency (e.g., time between the start and completion of position acquisition procedure) can be considered. 

4. Conclusion
In this contribution, it was discussed on the traffic model and performance metric for evaluating new V2X use cases. The following proposals were made:
Proposal 1: The following framework is used for the traffic model.
· When a message is generated at time t in a UE, the next message is generated at time t+X where X is a random variable. The details of the random variable X can be derived from SA1 requirements not excluding the possibility of having multiple options depending on the target scenario and use case.
· Message size is randomly determined in each message generation. FFS details (e.g., how to implement randomness in message size, not precluding the possibility of defining multiple options)
Proposal 2: Additional metric related to persistent collision is introduced, and the following modelling can be a starting point.
· 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.
Proposal 3: For evaluating the vehicle positioning, in addition to CDF of “absolute and relative UE positioning error in meter”, the metric for latency (e.g., time between the start and completion of position acquisition procedure) can be considered. 
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Appendix A. 
Table A-1: Collective Perception Message (CPM) triggering conditions and Object quality assessment in ETSI TS 103 324 [5]
	The host-ITS-S should send a CPM, whenever it has detected at least one object with sufficient level of confidence that needs to be exchanged with neighbouring ITS-Ss. However, even if no objects are selected for transmission, an ITS-S should indicate its ability to share perceived objects at a minimum frequency. CPMs disseminated at the minimum frequency shall include at least the FoV Container. As a result, receiving ITS-Ss are able to derive their combined FoV.

Concerning the inclusion of detected objects, the CP service aims at addressing the trade-off which needs to be faced concerning object age and channel utilisation: From the perspective of prospective applications employing information received by the CPMs, updated information shall be provided as often as possible. From the perspective of the ITS-G5 stack, channel utilisation shall be minimised, therefore demanding lower transmission frequencies. To reduce the resulting message size, objects need to be assessed prior to their transmission, as outlined in Clause 6.2.1.

The CPM generation frequency is managed by the CP basic service; it defines the time interval between two consecutive CPM generations. The upper and lower limits of the transmission interval are set as follows:

· The CPM generation interval shall not be inferior to T_GenCpmMin = 100 ms. This corresponds to the CPM generation rate of 10 Hz.
· The CPM generation interval shall not be superior to T_GenCpmMax = 1 000 ms. This corresponds to the CPM generation rate of 1 Hz.

The parameter T_GenCpm_Dcc shall provide the minimum time interval between two consecutive CPM generations in order to reduce the CPM generation according to the channel usage requirements of Decentralized Congestion Control (DCC) as specified in ETSI TS 102 724 [i.14]. This facilitates the adjustment of the CPM generation rate to the remaining capacity of the radio channel in case of channel congestion. The parameter T_ GenCpm_Dcc shall be provided by the management entity as specified in clause TODO in the unit of milliseconds. The value range of T_GenCpm_DCC shall be limited to T_GenCpmMin ≤ T_GenCpm_DCC ≤ T_GenCpmMax. If the management entity provides this parameter with a value above T_GenCpmMax, T_GenCpm_DCC shall be set to T_GenCpmMax and if the value is below T_GenCpmMin or if this parameter is not provided, the T_GenCpm_Dcc shall be set to T_GenCpmMin.

The parameter T_GenCpm represents the currently valid upper limit of the CPM generation interval. The default value of T_GenCpm shall be T_GenCpmMax. T_GenCpm shall be set to the time elapsed since the last CPM generation, if a CPM is triggered according to the conditions outlined below.

The trigger to send a CP message is made per message. The following conditions shall be satisfied to send a CPM:
1. The time elapsed since the last CPM generation is equal to or greater than T_GenCpm.
2. The FoV-Container needs to be included, after T_GenCpmMax, even in case no objects are perceived by the transmitting ITS-S.
3. A CPM needs to be send, whenever at least one object is selected for transmission according to Clause 6.2.1
NOTE: The transmission characteristics and DCC adaptations are subject to ongoing work and need to be revised. 


Figure A-1: Environmental Perception Message Structure (* indicates optional datafields) in [6]
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