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1. Introduction

The purpose of this paper is provide a prelude to the discussion on minimum test time requirements that might be required in RAN5 for D2D demodulation performance requirements.
2. Background: Legacy requirements on minimum test time
For legacy single antenna port PDSCH demodulation performance requirements, Annex G.3.5 of TS 36.521-1 defines the minimum test time required for a RMC in different fading conditions. The simulation method to derive the minimum test time requirement is depicted in Figure G.3.5-1 of TS 36.521-1 as shown below.
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Figure 1: Simulation method to derive the minimum test time requirement (Figure G.3.5-1 in TS 36.521-1)
Table G.3.5-1 then lists the minimum test time requirements for each case. As expected, the minimum test requirements are proportional to the channel coherence time in the test (i.e., higher for slow fading channel like EPA5/EVA5). In particular, the excerpt below shows the minimum test requirements for a few cases:
Table 1: Excerpt from Table G.3.5-1 on Minimum Test time for PDSCH Single Antenna Port Performance
	Test

No
	Demod. scenario
	Demodulation scenario plain text:

RMC (Bandwidth, allocated RBs,

modulation, coding)

Antenna (configuration, correlation)

Propagation condition, Doppler

[additional parameters, if applicable]

(info only)
	Minimum Number of Active Subframes (MNAS)  to reach the corridor

 (Simulation, info only)
	Minimum Number of  Subframes (MNS) to reach the corridor

 (MNS = active and inactive

subframes)

(Calculation, info only)
	Biased

Minimum Number of SubFrames

(BMNSF)

BMNSF=
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1000

MNS

+1000

(mandatory)

	
	
	
	
	FDD
	TDD
	FDD
	TDD

	1
	[1.1]
	R.2

(10 MHz, full, QPSK, 1/3)

(1x2 Low)

EVA,5
	38 764
	43 072
	77 528
	45 000
	79 000

	2
	[1.2]
	R.2

(10 MHz, full, QPSK, 1/3)

(1x2 Low)

ETU,70
	2 764
	3 072
	5 528
	5 000
	7 000

	3
	[1.3]
	R.2

(10 MHz, full, QPSK, 1/3)

(1x2 Low)

ETU,300
	1 424
	1 583
	2 848
	3 000
	4 000

	9
	[2.2]
	R.5

(3 MHz, full, 64QAM, ¾)

(1x2 Low)

EVA,5
	50 000
	55 556
	100 000
	57 000
	101 000


As can be seen for the Table, the minimum number of active subframe for slow fading channels can be quite large (e.g., 50000 for Test 9 – that is approximately 1 minute).

3. Minimum test time considerations for D2D 

A unique consideration for D2D with regard to the test time includes the low periodicity of D2D transmissions. 

· For PSDCH (Discovery), the minimum discovery period supported (and used in demod requirements).is 320ms. 

· For PSCCH and PSSCH (Communications), the minimum Sidelink control period supported (and used in the demod requirements) is 40ms. 
· For PSBCH (synchronization for Communication), the synchronization period is 40ms.

If we merely scale up the minimum test time to match the active subframes as legacy PDSCH requirements, this will mean scaling the legacy test time by a large factor (e.g., 320 or 40), making the test time impractical. Clearly such large scaling is not required since the test time is large for slow fading channels to be able to average across multiple coherence times. Hence it can be expected that test time similar to legacy requirement may be adequate for D2D demodulation performance requirements as well. Nonetheless, some discussion maybe required in RAN5 to finalize the details – e.g., if legacy requirements can be reused or minimum test time simulations work is required.

Observation 1: D2D minimum test time requirement is not expected to be a scaled version of legacy PDSCH minimum test time requirements by the D2D discovery/communication period.

4. Minimum test time for D2D: Preliminary results
In this section, we provide some preliminary simulation results for minimum test time requirements for D2D. 
For D2D demodulation performance requirements, the following fading channel tests are specified in TS 36.101 [CRs R4-155206, R4-155207]:
Table 2: D2D demodulation requirements defined in TS 36.101 under fading conditions

	Discovery or Communications
	Clause/Test
	Channel BW
	D2D channel
	RMC
	Channel
	BLER
	Simulation
case (R4-154342)

	
	
	
	
	
	
	
	

	Discovery
	11.2.1/11.2.2/11.4.1, Test 1
	5/10MHz
	PSDCH
	D.1
	EPA5
	30%
	Case 1/2

	
	
	
	
	
	
	
	

	 

	Communication
	12.3.1, Test 1
	5MHz
	PSCCH
	CC.3
	EVA70
	1%
	Case 3

	
	
	10MHz
	PSCCH
	CC.4
	
	1%
	Case 4

	
	 

	
	12.6.1, Test 1
	5MHz
	PSSCH
	CD.2
	EVA70
	30%
	Case 9

	
	
	10MHz
	
	
	
	
	Case 10

	
	 

	
	12.6.1, Test 1
	5MHz
	PSSCH
	CD.4
	EVA70
	30%
	Case 13

	
	
	10MHz
	
	
	
	
	Case 14

	
	 

	
	12.2.1, Test 1
	5MHz
	PSSCH
	CD.1
	EVA70
	30%
	Case 22

	
	
	10MHz
	
	
	
	
	Case 23

	
	 

	
	12.4.1, Test 1
	5/10MHz
	PSBCH
	CP.1
	EPA5
	1%
	Case 24

	
	
	
	
	
	
	
	


The above test cases are grouped where in test times might be different (e.g., different RMC, 5/10 MHz due to frequency hopping difference, etc.). 

For each of the D2D physical channel, we then identify the following cases for the preliminary analysis of minimum test time in this paper:
Table 3: Cases used for preliminary analysis of minimum test time in this paper

	Discovery or Communications
	Clause/Test
	Channel BW
	D2D channel
	RMC
	Channel
	BLER
	Simulation
case (R4-154342)

	
	
	
	
	
	
	
	

	Discovery
	11.2.1/11.2.2/11.4.1, Test 1
	5/10MHz
	PSDCH
	D.1
	EPA5
	30%
	Case 1

	
	
	
	
	
	
	
	

	 

	Communication
	12.3.1, Test 1
	5MHz
	PSCCH
	CC.3
	EVA70
	1%
	Case 3

	
	 

	
	12.6.1, Test 1
	5MHz
	PSSCH
	CD.2
	EVA70
	30%
	Case 9

	
	 

	
	12.4.1, Test 1
	5/10MHz
	PSBCH
	CP.1
	EPA5
	1%
	Case 24

	
	
	
	
	
	
	
	


Figure 2 through Figure 5 plot the simulation results for minimum test time for the identified cases. As can be seen from the results, the time averaging requirements for D2D demodulation requirements are not that high in most cases (~100 periods for Case 1, 3, 9 seem to suffice; ~1000 periods for Case 24). 
For PSBCH the averaging time indeed seem larger (due to no frequency hopping), however, similar to legacy PBCH these requirements are not required to be tested and are tested implicitly in RRM requirements. We also note that the test loop mode in TS 36.509 does not support testing of implicit testing PSBCH demodulation performance in any case.
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Figure 2: BLER vs. Time for Case 1 (PSDCH; EPA5)
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Figure 3: BLER vs. Time for Case 3 (PSCCH; EVA70)
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Figure 4: BLER vs. Time for Case 9 (PSSCH; EVA70)
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Figure 5: BLER vs. Time for Case 24 (PSBCH; EPA5)


Observation 2: Preliminary simulation results on minimum test time for D2D demodulation requirement suggests requirements similar to legacy PDSCH cases. 
Observation 3: Further discussion on minimum test time can be done in RAN5.

5. Conclusions

In this contribution, we provide a preliminary discussion of minimum test time requirements for D2D demodulation performance requirements. This paper is for information in RAN4 and makes the following observations.
Observation 1: D2D minimum test time requirement is not expected to be a scaled version of legacy PDSCH minimum test time requirements by the D2D discovery/communication period.

Observation 2: Preliminary simulation results on minimum test time for D2D demodulation requirement suggests requirements similar to legacy PDSCH cases. 

Observation 3: Further discussion on minimum test time can be done in RAN5.
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