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G.7.10
Simulation to derive the pass fail limits in Table G.2.4-1

There is freedom to design the decision co-ordinates (ne,ns).

The binomial distribution and its inverse is used to design the pass and fail limits. Note that this method is not unique and that other methods exist.
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Where

-
fail(..) is the error ratio for the fail limit

-
pass(..) is the error ratio for the pass limit

-
ER is the specified error ratio 0.05

-
ne is the number of bad results. This is the variable in both equations

-
M is the Bad DUT factor M=1.5

-
df is the wrong decision probability of a single (ne,ns) co-ordinate for the fail limit. 

It is found by simulation to be df = 0.004

-
clp is the confidence level of a single (ne,ns) co-ordinate for the pass limit.
It is found by simulation to be clp = 0.9975

-
qnbinom(..): The inverse cumulative function of the negative binomial distribution

The simulation works as follows:

-
A large population of limit DUTs with true ER = 0.05 is decided against the pass and fail limits.

-
clp    and df   are tuned such that CL (95%) of the population passes and D (5%) of the population fails.

-
A population of Bad DUTs with true ER = M*0.05 is decided against the same pass and fail limits.

-
clp    and df   are tuned such that CL (95%) of the population fails and D (5%) of the population passes.

-
This procedure and the relationship to the measurement is justified in clause G.x.9. The number of DUTs decrease during the simulation, as the decided DUTs leave the population. That number decreases with an approximately exponential characteristics. After 169 bad results all DUTs of the population are decided.

NOTE:
The exponential decrease of the population is an optimal design goal for the decision co-ordinates (ne,ns), which can be achieved with other formulas or methods as well.

G.8
Statistical Testing of V2V and V2X Performance Requirements – Non concurrent with E-UTRA
G.8.1
General

The system simulator (SS) sends sidelink packets to the UE under test. The number of packets sent by the SS is predefined by the test time in G.8.3 and G.8.4 for requirements with throughput and probability of miss-detection, respectively. 
The UE is required to keep an updated counter of the received PSCCH and PSSCH transport blocks and to report either PSCCH, PSSCH and/or STCH PDCP SDU metrics to the SS upon demand via AT command +CUSPCREQ [7]. The SS can use the reported metrics to determine a Pass or Fail decision. 

Three state variables have been defined for this purpose:

1) PSCCH_PACKET_COUNTER: to count the number of received PSCCH transport blocks
2) PSSCH_PACKET_COUNTER: to count the number of received PSSCH transport blocks
3) STCH_PACKET_COUNTER: to count the number of received STCH PDCP SDUs
The UE shall increase the respective counters upon successful reception of the corresponding transport block. To manage these counters, it is required to close the UE test loop back mode E. Such operation is performed following an AT-command based procedure to set the UE in State 5A-V2X [7]. The counters are initialized to zero upon closure of the UE test loop back mode E.
G.8.2
Test Method for Performance Test Cases
Figure G.8.2-1 descriptively represents the course of a test based in two metrics: the noise-normalized test SNR and the performance session, represented in terms of fractional throughput. The SS shall read the sidelink packet counters twice and calculate the performance metrics based on the sample difference between both read operations. This effectively results on the discard of early sidelink counter values that might take place between their initialization at State 5A-V2X and the stabilized performance session. The test method is as follows:
1) The UE is set on State 5A-V2X, according to the procedure defined in [7]. In this process both PSCCH, PSSCH and STCH PDCP SDU counters are initialized to zero. This takes place during the initial conditions stage.

2) Once the UE is operating on State 5A-V2X, the SNR is set to the test SNR level and the scheduling of sidelink packets (PSCCH, PSSCH and/or STCH PDCP SDU) starts. This takes place during the test procedure stage.
· Once the scheduling of sidelink packets starts, the SS shall wait for a stability window of T=10 seconds before the first PSCCH/PSSCH/STCH PDCP SDU sample counter read. 

3) Upon expiration of the stability window, the SS shall perform the first PSCCH/PSSCH/STCH PDCP SDU sample counter read (Time Point A in Figure G.8.2-1) and record the retrieved values. Then the performance session starts. 
4) During the performance session the SS shall record the number of transmitted sidelink packets (PSCCH, PSSCH and/or STCH PDCP SDU) starting in Time Point A and ending in Time Point B. The performance session lasts for the Test Time defined in sections G.8.3 and G.8.4 for throughput and probability of miss-detection, respectively.
5) Once the Test Time is completed the SS shall perform a second PSCCH/PSSCH/STCH PDCP SDU sample counter read (Time Point B in Figure G.8.2-1) and record the retrieved values. The SS shall use the retrieved counter values at Time Point A and Time Point B, as well as the recorded number of transmitted sidelink packets (PSCCH, PSSCH and/or STCH PDCP SDU) between Time Point A and Time Point B, to calculate the PSCCH probability of miss-detection, the PSSCH BLER and the STCH PDCP SDU loss, respectively.
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Figure G.8.2-1: Proposed Test Method for V2V/V2X Performance Test Cases
According to both the test method described in this section and Figure G.8.2-1 the PSCCH probability of miss-detection can be defined as follows:
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Similarly, we can define the PSSCH BLER as follows:
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Finally, we can define the STCH PDCP SDU loss as follows:
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Where:

·  QUOTE 
 PMD = Probability of Miss-Detection
· BLER = Block Error Rate
· Loss QUOTE 
 STCH_SDU = STCH PDCP SDU Loss rate
·  QUOTE 
 PSCCHCounter = PSCCH_PACKET_COUNTER
·  QUOTE 
 PSSCHCounter = PSSCH_PACKET_COUNTER
·  QUOTE 
 STCH_SDUCounter = STCH_PACKET_COUNTER
· T = 10 seconds stability window

· PSCCHTransmitted = Transmitted number of PSCCH transport blocks counted by the SS

· PSSCHTransmitted = Transmitted number of PSSCH transport blocks counted by the SS
· STCH_SDUTransmitted = Transmitted number of STCH PDCP SDUs counted by the SS
· MNAS = Minimum Number of Active Subframes, as per Table G.8.3-1 and Table G.8.4-1 for performance tests with throughput and probability of miss-detection, respectively
G.8.3
Test Time for V2V and V2X Performance Requirements with Throughput
The throughput requirements are tested in terms of PSSCH BLER. The maximum BLER requirement for all V2V and V2X tests is 10%. The tests are performed in a variety of AWGN and fading propagation models. For each test in Table G.8.3-1 the Test Time in Subframes is to be applied to the test method described in section G.8.2.
Table G.8.3-1: Minimum Test Time for V2V and V2X Performance Requirements with Throughput
	Test

No
	Performance Scenario
	Minimum Number of Active Subframes (MNAS)
	Minimum Number of Subframes (MNS)(Note 1)
	Test Time in Subframes
(Note 2)

	14.2
Test 1
	CD.8
(20 MHz, 8 PRB, 16QAM 1/2)

(1x2 Low)

EVA 180
	[20 000]
(MNAS not simulated, but conservatively estimated based on existing EVA fading scenarios with close but smaller Doppler spread)
	[20 000]
	[20 000]

	14.2
Test 2
	CD.9
(10 MHz, 3 PRB, QPSK 1/3)

(1x2 Low)

EVA 2700
	[15 000]
(MNAS not simulated, but conservatively estimated based on existing EVA fading scenarios with close but smaller Doppler spread)
	[15 000]
	[15 000]

	14.4
Test 1
	CD.10
(20 MHz, 3 PRB, QPSK 3/4)

(1x2)

AWGN
	[30 000]
(MNAS not simulated, but conservatively estimated based on existing scenarios)
	[30 000]
	[30 000]

	Note 1: The Minimum Number of Subframes is the total minimum number of subframes (active and inactive) required for this demodulation scenario and is derived from the MNAS, according to the resource pool configuration defined for each test case, [5] section 6.3.8 and to [10] section 14.1.5.
Note 2: The Test Time is based on the Minimum Number of Subframes (MNS) according to the formula:
Test Time in Subframes = 1000*CEIL(MNS/1000)


G.8.4
Test Time for V2V and V2X Performance Requirements with Probability of Miss-Detection
The probability of miss-detection requirements are tested in terms of Probability of PSCCH miss-detection. The maximum Probability of PSCCH miss-detection for all V2V and V2X tests is 1%. The tests are performed in a variety of Static, AWGN and fading propagation models. For each test in Table G.8.4-1 the Test Time in Subframes is to be applied to the test method described in section G.8.2.
Table G.8.4-1: Minimum Test Time for V2V and V2X Performance Requirements with Probability of Miss-Detection
	Test

No
	Performance Scenario
	Minimum Number of Active Subframes (MNAS)
	Minimum Number of Subframes (MNS)(Note 1)
	Test Time in Subframes
(Note 2)

	14.3
Test 1
	CC.8
(10 MHz, 2 PRB, QPSK 1/3)

(1x2 Low)

EVA 1500
	[15 000]
(MNAS not simulated, but conservatively estimated based on existing fading scenarios with close but smaller Doppler spread)
	[15 000]
	[15 000]

	14.8
Test 1
Test 2
	CC.8
(20 MHz, 2 PRB, QPSK 1/3)

(1x2)

Static Channel
	[30 000]
(MNAS not simulated, but conservatively estimated based on existing fading scenarios)
	[30 000]
	[30 000]

	Note 1: The Minimum Number of Subframes is the total minimum number of subframes (active and inactive) required for this demodulation scenario and is derived from the MNAS, according to the resource pool configuration defined for each test case, [5] section 6.3.8 and to [10] section 14.1.5.
Note 2: The Test Time is based on the Minimum Number of Subframes (MNS) according to the formula:
Test Time in Subframes = 1000*CEIL(MNS/1000)


Annex H (normative):
Uplink Physical Channels

H.0
Uplink Signal Levels

Uplink signal power is a UE figure, which is configured by the Test System by means of:

RRC messages (IE-s), such as:

-
UplinkPowerControlCommon (-v1020, SCell-r10),

-
UplinkPowerControlDedicated (-v1020, SCell-r10),

-
Other IE-s affecting directly or indirectly the uplink power,

and L1/2 Power control commands (TPC).

The uplink power settings are specified in the test case.

Otherwise, the uplink power settings result from the default RRC messages described in 3GPP TS 36.508 [7], and appropriate TPC-s, which are sent to the UE to transmit with an UL power level necessary for maintaining the call during the test.
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