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1   Background
In last meeting, there are some progresses for V2V demodulation requirements. However, there are still some open issues captured in [1]:
· Test metric for PSSCH
· Option 1: 30% BLER
· Option 2: 10% BLER
· ICS value
· Option 1: 30 dB
· Option 2: 25 dB
In this contribution, we discuss remaining issues for V2V demodulation requirements.
2   Discussion
According to the schedule, this meeting is the last meeting for V2V demodulation performance part. In order to finish the requirements, we need to discuss the remaining issues.
2.1   Test metric for PSSCH
In last meeting, there are some discussions for test metric. It is agreed in [1] to use 1% BLER for PSCCH. However, for PSSCH, there is no consensus. Two options are considered:
· Option 1: 30% BLER

· Option 2: 10% BLER

We will compare these two options in the following aspects.
Impact form PSCCH
Since the test metric for PSCCH is chosen as 1% BLER, the impact from PSCCH will be lager for higher BLER value. Although we should consider PSCCH performance, the design principle is to reduce the impact from PSCCH. 
RAN1 design consideration
There are some contributions which point out that from RAN1 perspective, the design for V2V was optimized to ensure reliable operation with > 90% PRR inside a certain distance. Actually, RAN1 try their best. They don’t discriminate scenarios for the designs and UEs can select their transmission schemes.
According to TR 36.885, for PC5 based V2V, Table 1 shows the average PRR in the range (n*20, (n+1)*20) m from transmitters where n=15, 7, 2 for freeway case, urban case with 60 km/h vehicle speed, and urban case with 15 km/h vehicle speed, respectively. 100 msec latency for message delivery is targeted in evaluations.
Table 1: Average PRR for PC5-based V2V (a=n*20 m, b=(n+1)*20 m)
	Description
	Scenario#1
(n=15)
	Scenario#2
(n=15)
	Scenario#3
(n=7)
	Scenario#4
(n=2)
	Scenario#5
(n=2)

	Source 1
	0.9190
	0.7810
	0.5995
	0.7196
	0.9441

	Source 2
	0.7524
	0.6663
	0.4886
	0.5709
	–

	Source 3
	0.9733
	0.9671
	0.5423
	–
	–

	Source 4
	0.8544
	0.7730
	0.5584
	0.8163
	–

	Source 5
	0.7811
	0.7004
	0.4789
	0.8012
	–

	Source 6
	0.9385
	0.6348
	0.6024
	0.7966
	0.9846

	Source 7
	0.8903
	0.5634
	0.5736
	0.7826
	0.9785

	Source 8
	0.8364
	0.5921
	0.4856
	0.7668
	–

	Source 9
	0.8917
	0.6560
	0.6737
	0.8369
	–

	Source 10
	0.9798
	0.8927
	0.7042
	0.9273
	–

	Source 11
	0.9099
	0.8416
	0.7284
	0.8842
	–

	Source 12
	0.7020
	0.3115
	0.4397
	0.6182
	0.9066


The following observations are made from the performance results under the agreed evaluation scenarios:
-
In freeway cases, the performance of PC5 interface with enhancements exceeds or approaches 80% average PRR at 320m range.

-
In urban cases with 15 km/h, the performance of PC5 interface with enhancements achieves average PRR 90% at 50m range.

-
In urban cases with 60 km/h speed, the performance of PC5 interface with enhancements achieves about 60% average PRR at 150m range.

-
It is noted that evaluations in RAN1 used the geographical distance between vehicles, and this can be shorter than the actual travelling distance between vehicles which may be more relevant to the definition of the effective range in [3]. Average PRR would be increased if the actual travelling distance is used.

-
It is noted that some of the enhancements identified in Clause 5.1.1 are not simulated in some sources.

-
It is noted that no system level calibration was performed.

Observation 1: For the evaluation scenario in urban cases with 60km/h speed, only 60% PRR can be achieved at 150m range.
For different UE speed and distance, PRR value varies. Since V2V has no feedback mechanism, the PRR for UEs with large distance may be very low. From analyses in [2], Figure 1 gives system level PRR performance for highway 140km/h and highway 70km/h, Figure 2 gives system level PRR performance for urban 60km/h and urban 15km/h. We can see that for urban 15km/h, the PRR is only 0.7 when the distance is about 75m. So it is the practical scenario that PRR is 0.7 or less.
Observation 2: It is practical scenario that PRR is 0.7 or less.
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Figure 1: System level PRR performance for highway 140km/h (left) and highway 70km/h (right)
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 Figure 2: System level PRR performance for urban 60km/h (left) and urban 15km/h (right)

So in this regard, it is reasonable to use option 1, i.e. 30% BLER as the test metric for PSSCH.
Alignment
With lower BLER value, the separation between companies will be lager. Figure 3 presents the power imbalance results from [3]. We can see that if BLER with 0.01 is chosen, the span will be larger than 2dB in AWGN channel. 
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Figure 3: Power imbalance simulation resutls from [3]
Of course, we should not set too high BLER value otherwise it’s no differentiation and not practical. So choosing an appropriate BLER value is important for testing. In legacy RAN4 tests, 70% maximum TP is commonly used so option 2 with 30% BLER is more suitable to define test cases.
According to analyses above, we propose that
Proposal 1: Use 30% BLER as the test metric.
2.2   ICS value
In last meeting, there are two options for ICS value:
· Option 1: 30 dB

· Option 2: 25 dB

For option 1, it is evaluated according to system simulation that 30 dB is a proper value since the performance gain is small for higher ICS value [4]. Compared with lower ICS value, 30 dB value has some gains. However, 30 dB will put higher pressure to the hardware, including AGC, ADC, etc.
According to agreements in previous meetings, we allocate non-adjacent RBs for different UEs, so it is reasonable to define a relative higher ICS value than before. In this regard, we can consider to use ICS value to be 30 dB for better system level performance.
Proposal 2: ICS value to be 30dB is reasonable for non-adjacent RB allocation of different UEs.
3   Conclusions
In this contribution, we analyze remaining issues for V2V demodulation performance requirements and propose that
Proposal 1: Use 30% BLER as the test metric.
Proposal 2: ICS value to be 30dB is reasonable for non-adjacent RB allocation of different UEs.
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