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1 Introduction

In the study item description [1], the following objectives were specified for evaluation methodology of new V2X use cases for LTE and NR: 

1. 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
In this contribution, we provide our views on evaluation scenarios.  
2 Discussion on evaluation scenarios
Although the consensus was reached on many issues in last RAN1 meeting [2], there are still remaining topics to be discussed and decided. Here we present our views on these remaining topics item by item. 

As for vehicle dropping, there are following agreements from [2]. 
Agreements:

· The following parameters (originally from TR 38.802) are used for “BS deployment” for below 6 GHz. 

	Parameters
	Urban grid for eV2X
	Highway for eV2X

	Layout
	Option 1: Macro only (with the road configuration in Figure 6.1.9-1 in [2])

Note: Out of coverage can be evaluated assuming eNB to be disabled.
	Option 1: Macro only (straight line eNB placement with Road configuration in [3])

Note: Out of coverage can be evaluated assuming eNB to be disabled.

	Inter-BS distance
	Inter Macro: 500m
	Inter Macro: 1732m, 500m (optional) 

	RSU
	FFS
	FFS


Here RSU deployment parameter is marked as FFS. In TR 36.885 [3], RSU drop model for each of Urban and Freeway cases was specified as follows for LTE-based V2X:

-
UE type RSU
-
Urban: at the center of intersection
-
Freeway: uniform allocation with 100m spacing in the middle of the freeway

We can reuse this model at least for evaluating V2I communications below 6 GHz.  

In [4], Qualcomm commented RSU drop need to be discussed (e.g., on cross sections and lamp posts on side of roads) for positioning use case evaluation, and Intel commented the placement at both sides of the road should be considered. We think the proposals from the two companies should be only considered for positioning use case evaluation. 

Proposal 1: Keep using UE-type-RSU drop model in TR 36.885 for evaluating V2I communications below 6 GHz.  
As for traffic modelling, there are following agreements from [2]. 
Agreements:

· At least, the following model for message size is supported.

· At least one option with zero variation is supported and at least one option with non-zero variation is supported.

· FFS details (e.g., how to implement randomness in message size, not precluding the possibility of defining multiple options)
It’s not suitable to directly model message size as a random value. Modelling of randomness in message size should be determined based on use cases. For example, for the sensor sharing use case where vehicular UEs exchange information about multiple detected objects, it’s more suitable to model the number of detected objects as a random value.     
Proposal 2: Consider modelling randomness in message size based on particular use case instead of directly modelling message size as a random value.   

As for performance metric, there are following agreements from [2]. 
Agreements:

· At least for the broadcast-type use cases, “PRR” is included as a performance metric and “Alt. 1” (in [85-15] and RAN1#86) is confirmed. 
· Note that further discussion is needed on the other aspects discussed in Issue #37 of [90-30].
Issue #37) Is it agreeable to include “PRR” as a performance metric? If so, what is the view on the following points?

· Q 1. Is it agreeable to confirm “Alt. 1” (in [85-15] and RAN1#86) at least for the broadcast-type use cases?

· Q 2. What use case will be evaluated with “Alt. 2” (in [85-15] and RAN1#86)? And how to determine a subset of UEs in “Alt. 2”?

· Q 3. How to count “successful reception” of packets whose message size can change in time (related to Issue #33)?

As for Q2, Alt.2 should also be evaluated when we check system level performance for a scenario with multiple diverse use cases (e.g. road safety and extended sensor sharing) simulated simultaneously. A subset of UEs should correspond to a use case. For example, the performance for the UEs exchanging extended sensor data should be checked separately to directly reflect the system level performance of V2V packets with large data amount.    

As for Q3, if there are only small variations in varying message sizes, successful reception can be counted regardless of different message sizes. On the contrary, if message sizes change significantly and have limited values (ranges), successful reception can also be counted separately for different message sizes and PRR performances are calculated correspondingly.  
Proposal 3: Consider evaluating Alt.2 as performance metric for a scenario with multiple diverse use cases simulated simultaneously. 

In addition, consider determining a subset of UEs based on a use case. 

Proposal 4: Consider counting successful reception regardless of different message sizes if variation of message sizes is small. 

Consider counting successful reception separately for different message sizes if variation of message sizes is large.
The following issue [5] on specific performance metric to use for persistent collisions is still open and needs further discussion. 
3-8) Regarding to Issue #38 of [90-30], please provide your view on the following questions for modelling the metric related to persistent collision.

· Q3-8-1: Is it necessary to consider an additional metric related to persistent collision?
· Q3-8-2. If your answer for Q3-8-1 is yes, please provide your view on the following options discussed in [90-30].
· Option 3-8-2a: PIR (Packet Inter-Reception) which was discussed during Rel-14 [3]

· 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 
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 is defined as the number of packets received correctly on link i.
· Option 3-8-2e: ?
PRR should still be treated as the primary metric for system level evaluations. In addition, we agree that it’s necessary to consider another performance metric directly reflecting persistent collision. 

Among options for the metric, Option 3-8-2d is most suitable. If congestion control is employed, the packet loss should be counted at two places: physical layer and higher layer. At physical layer, the packets lost at physical layer are counted. At higher layer, both the packets lost at physical layer and the packets discarded by congestion control mechanism are counted.    

Proposal 5: Consider Option 3-8-2d n-consecutive packet loss as an additional performance metric reflecting persistent collision. 
3 Conclusions

In this contribution, we provide our views on evaluation scenarios for new V2X use cases, summarized in the following proposals and observations: 
Proposal 1: Keep using UE-type-RSU drop model in TR 36.885 for evaluating V2I communications below 6 GHz.  
Proposal 2: Consider modelling randomness in message size based on particular use case instead of directly modelling message size as a random value.   
Proposal 3: Consider evaluating Alt.2 as performance metric for a scenario with multiple diverse use cases simulated simultaneously. 

In addition, consider determining a subset of UEs based on a use case. 
Proposal 4: Consider counting successful reception regardless of different message sizes if variation of message sizes is small. 

Consider counting successful reception separately for different message sizes if variation of message sizes is large.  
Proposal 5: Consider Option 3-8-2d n-consecutive packet loss as an additional performance metric reflecting persistent collision.
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