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1. Introduction
RAN1 had an email discussion [83-05] for evaluation assumptions for V2I. The following agreements were made in these discussions:

Agreements of [83-05] for V2I

· “Non-relay” V2I (e.g. BSM broadcasting from vehicle to infrastructure or RSA broadcasting from infrastructure to vehicle) Note: this temporary name will be taken place when exact scenario defined in TR
· Evaluation statistics according to performance metric are provided for V2I and I2V respectively 

· Traffic model

· V2I/I2V traffic model 1: Message generation frequency is the same as that of V2V. Latency requirement is 100 ms.
· V2I/I2V traffic mode 2: Message generation frequency is 1 or 0.1 Hz. Latency requirement is > 100 ms (e.g., 1000 ms).

· I2V traffic is generated per intersection for urban case
· V2V message generation does not change from the existing model.
· For model 1, a single message is generated at a vehicle both for V2V and V2I (i.e, no change in the traffic load).

· For model 2, V2I message is additionally generated on top of the V2V message.

· Performance metric is the same as that for V2V except for target communication range 
· FFS: communication range

· Frequency usage for simulation

· UE type RSU

· Carrier frequency

· Baseline: 6GHz

· Bandwidth: 10MHz

· Baseline: V2I and I2V transmission shares the same carrier

· Not preclude they are using separate/multiple carriers

· PC5 based V2V is included in V2I (UE type) simulation to reflect realistic UE density

· i.e. The difference from PC5 V2V evaluation will be additional receivers (“I”) receiving the same traffic as PC5 V2V  evaluation from vehicle; and additional transmitters (“I”)

· when PC5 is considered co-channel with uplink

· Half duplex constraint is respected

· When considering separate carrier for PC5 from uplink

· Companies to indicate whether half duplex constraint is respected between PC5 and uplink

· When PC5 V2V is considered at separate carrier from V2I

· Companies to indicate whether half duplex constraint is respected between PC5 V2V and V2I

· eNB type RSU

· Carrier frequency: 2GHz

· Bandwidth: 10MHz for each of DL and UL in FDD; 20MHz in TDD

· Baseline: Macro eNB in urban case

· Baseline: simulation  of V2I (eNB type) simulation is separated from PC5 based V2V (main scenario to evaluate: UU and PC5 co-channel) 

· when PC5 is considered co-channel with uplink

· Half duplex constraint is respected

· Companies provide details about scheme for half duplex constraint, e.g. the subset of subframes used for Uu

· When considering separate carrier for PC5 from uplink

· Companies to indicate whether half duplex constraint is respected between PC5 and uplink

· Considering WAN traffic on the same carrier of V2I

· Other simulation assumption for UE-type RSU 

· Evaluation scenario with following bullets

· Baseline: Urban only

· Optional: Freeway

· Dropping 

· Urban: to simplify the simulation, at the center of intersection

· Freeway: uniform allocation with 100m spacing in the middle of the freeway

· Height: 5m

· Channel modeling: reuse that for UE-UE in PC5 based V2V evaluation with antenna height at RSU changed to 5m

· Evaluation results are provided for both I2V and V2I

· Other simulation assumption for eNB-type RSU

· Evaluation scenario with following bullets

· Baseline: urban only

· Optional: Freeway

· Dropping: the same as eNB dropping in PC5 V2V evaluation

· UU interface

· Channel modeling: reuse that for eNB-UE in PC5 V2V evaluation 

· UL and DL simulations can be separated

· Evaluation results are provided at least for both V2I and I2V

In this contribution, remaining issues in the deployment scenario and channel model are discussed.

2. Discussions 
We think that the following two issues can be discussed in this agenda.

2.1. UE mobility modeling for V2I
In [82-05], an issue was raised on whether or not the current vehicle UE location update modeling can be simplified. The current agreement requires updating vehicle UE location periodically during the system level simulation, and this agreement will be kept until an additional agreement is made in this SI. The existing agreement of UE location update was made in order to observe the impact of UE mobility in an explicit manner. To be specific, the following two aspects can be related:
· Sensing-based resource allocation in PC5: A resource allocation principle considered for PC5-based V2X is collision avoidance by sensing, i.e., a UE detects other UEs resource allocation and avoids using the overlapping resources. As there is some delay between the time of “sensing other UE resource allocations” and the time of “actual transmission,” the performance can be degraded if the topology is changed during this time delay. For example, if a vehicle UE, which was outside the coverage of the sensing, suddenly appears close to the transmitter UE, it may not be possible to avoid resource collision. This effect may be more serious if the concept of “resource reservation” is introduced where a transmitter UE determines the resource to use in advance.
· Impact by handover execution and radio link failure in Uu: As evaluated in [1], high UE mobility leads to frequent handover and higher handover failure rate, which interrupts UE operation in Uu especially in the unicast which is an obvious option for UL. For DL, this impact can be ignored if multicast/broadcast scheme is considered as no dedicated connection is necessary in receiving it.
The above discussion implies that the existing modeling of UE mobility needs to be kept unless it is guaranteed that not modeling UE location update does not change the overall performance. At this moment, it seems that UE location update can be omitted in the following cases:
· Evaluation of DL multicast/broadcast as a method of Uu-based V2X

· This is based on the assumption that a UE can receive multicast/broadcast even during the interruption.

· Evaluation of UL operation when the handover rate is sufficient low, e.g., with the vehicle speed of 15 km/h.

2.2. Small eNB deployment as RSU
The location of UE type RSU was agreed in [82-05] while the baseline of eNB type RSU is the macro eNB. As it was also agreed that I2V traffic in the urban grid case is generated at the intersection which is the location of the UE type RSU, it can be discussed whether eNB type RSU can be placed at the same location so that I2V traffic can be transmitted from the origin of the message. It is anticipated that such additional eNB type RSU, if deployed, is similar to small eNB as the target coverage is quite limited. RAN1 can discuss whether this optional eNB type RSU deployment is needed for evaluation.
3. Conclusion
This contribution discussed the remaining issues in the deployment scenario and channel model in V2X evaluations. The discussion can be summarized as follows:
Proposal 1: RAN1 can consider an evaluation option of not updating UE location for limited cases such as evaluation of DL multicast/broadcast and low vehicle speed.
Proposal 2: RAN1 needs to discuss whether additional eNB type RSU deployment is needed for evaluation.
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