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1 Introduction

In the RAN4 #81 meeting, there were discussion about V2V single-link requirements, and related agreements were captured in [1][2]. In this contribution, we provide our simulation results and views on single link demodulation requirements for Rel-14 V2V based on agreements.
2 Discussion

During last meeting, there exist 2 candidate CFO and Doppler shift estimation algorithm as follows;

· Method 1: “Single-DMRS” estimation

· Method 2: “Cross-DMRS” estimation
All simulation results about PSCCH and PSSCH for both Method 1 and Method 2 based on agreed WF[1] were already captured in [3]. From all simulation results of PSCCH captured in [3], we summarized target SNR value of PSCCH considering 1 % and 5% BLER in Table 1.

Table 1. Target SNR value of PSCCH considering 1% / 5% BLER

	
	EVA180
	EVA1000
	EVA1500
	EVA2700

	Method 1
	3.91 / 1.10
	1.11 / -0.93
	1.27 / -0.93
	NA / 2.62

	Method 2
	0.66 / -2.42
	-2.37 / -4.61
	NA / NA
	NA / NA


From Table 1, we can see following observations for PSCCH performance
Observation 1. Method 2 have better performance in low Doppler channel as EVA150/EVA1000

Observation 2. Method 2 cannot handle high Doppler such as EVA1500, EVA2700

Observation 3. For EVA2700, target SNR for 1% BLER seems infeasible, even if Method 1 is used.
From simulation results of PSSCH captured in [3], we summarized target SNR value of PSSCH considering 30% BLER (70%-tile T-put from max achievable T-put for given MCS)

Table 1. Target SNR value of PSSCH considering 30% BLER for 10MHz/20MHz CBW
	
	EVA180
	EVA1000
	EVA1500
	EVA2700

	MCS4
(QPSK R=1/3)
	Method 1
	-4.20 / -4.21
	-4.32 / -4.46
	-3.68 / -3.78
	1.16 / 1.06

	
	Method 2
	-3.89 / -3.98
	-4.10 / -4.47
	-3.72 / -3.96
	NA / NA

	MCS13

(16QAM R=1/2)
	Method 1
	3.81 / 3.94
	4.02 / 4.23
	5.34 / 5.68
	NA / NA

	
	Method 2
	3.90 / 4.06
	4.03 / 4.30
	5.89 / 7.32
	NA / NA


From Table 2, we can see following observations for PSSCH performance
Observation 4. Method 1 and Method 2 have similar performance in lower Doppler channel
Observation 5. For EVA2700, Only low MCS with Method 1 seems feasible.
Since V2V WI objective cover UE mobility up to 500km/h, we think that V2V demodulation requirements should cover EVA2700 corresponding to 500 km/h to increase competitiveness. Anyway, such high Doppler handling is tightly related with complex UE implementation of Method 2. At that sense, RAN4 discussed following options as captured in WF[1].
· Performance requirements

· Option 1: V2V minimum demodulation performance requirements are defined based on Method #1

· Option 2: V2V minimum demodulation performance requirements are defined based on Method #2

· Option 3: Different UE capabilities are defined for Methods #1 and #2. Separate V2V minimum demodulation performance requirements are defined for UEs with different capabilities.
Based on our simulation results summarized in Table 1 and Table 2, we can see that only Method 1 can handle 500km/h UE mobility (EVA2700) under low geometry condition (MCS4). If we take method 2 as baseline, V2V UE cannot handle 280km/h UE mobility (EVA1500) due to its PSCCH performance when relative frequency offset of 1200Hz exist between transmitter and receiver. At that sense, we think that option 2 should be excluded at least. For option 3, we think that option 3 might give some benefit in UE implementation perspective if such high mobility up to 500km/h doesn’t needed in certain deployment scenario. Anyway, since performance of Method #1 and Method #2 is similar, we slightly prefer to take option 1 based on Method #1 as baseline for V2V demodulation performance requirements.
Proposal 1. Use option 1 based on Method#1 as baseline for V2V demodulation performance requirements
For channel estimation interpolation filter in time-domain, following options were captured in WF.

· Channel estimation interpolation filter in time domain

· Option 1: Linear channel interpolation

· Option 2: Doppler spread conditions adaptive interpolation

· Interested companies are encouraged to provide analyses and other options are not precluded and down select in next meeting

Since V2V UE should handle multiple line having different Doppler condition, option 2 of Doppler spread conditions adaptive interpolation seems too complex in UE implementation perspective. At that sense, we prefer to use option 1 of linear channel interpolation as baseline. All our simulation results are also evaluated by using option 1. 

Proposal 2. Use option 1 of linear channel interpolation as baseline of time-domain interpolation filter
For joint test issue addressed in WF, we can expect that PSCCH performance might effect on PSSCH performance if we compare target SNR values of each physical channel from Table 1 and Table 2, especially low MCS cases. Therefore we think that joint decoding might be needed in test requirements. If joint decoding is taken as baseline, we think that additional PSCCH requirement doesn’t need considering test cost and time.
Proposal 3. Consider joint decoding in PSSCH performance and do not introduce explicit PSCCH requirements.

For actual test cases of single-link PSSCH and PSCCH requirements, current existing PSCCH Tx configuration parameter have MCS adaptation feature depends on UE mobility as follows from TS36.331;

SL-PSSCH-TxConfig information element

-- ASN1START
SL-PSSCH-TxConfigList-r14 ::=
SEQUENCE (SIZE (1..maxPSSCH-TxConfig-r14)) OF SL-PSSCH-TxConfig-r14
SL-PSSCH-TxConfig-r14 ::=

SEQUENCE {


typeTxSync-r14



ENUMERATED {gnss, enb, ue, spare1}

OPTIONAL,
-- Need OR


thresUE-Speed-r14


ENUMERATED {kmph60, kmph80, kmph100, kmph120, 









kmph140, kmph160, kmph180, kmph200},

parametersAboveThres-r14
SL-PSSCH-TxParameters-r14,

parametersBelowThres-r14
SL-PSSCH-TxParameters-r14,


...
}

SL-PSSCH-TxParameters-r14 ::=

SEQUENCE {


minMCS-PSSCH-r14


INTEGER (0..31),


maxMCS-PSSCH-r14


INTEGER (0..31),


minRB-NumberPSSCH-r14

INTEGER (1..100),


maxRB-NumberPSSCH-r14

INTEGER (1..100),


allowedRetxNumberPSSCH-r14
ENUMERATED {n0, n1, both, spare1}

}

-- ASN1STOP

Based on above RRC parameter, if UE mobility is less than thresUE-Speed-r14, then MCS should be selected based on parametersBelowThres-r14. Otherwise, MCS should be selected based on parametersAboveThres-r14. Based on this scheme, we can expect that UE having low mobility might use high MCS and UE having high mobility might use low MCS as valid use case of V2V scenario. Therefore, we think that following 2 cases seems enough to cover all single-link PSSCH and PSCCH performance of V2V considering our simulation results and proposals.

Proposal 4. Use following 2 test cases for single-link demodulation requirements of Rel-14 V2V
· PSSCH with PSCCH joint decoding

· MCS13 (16QAM R=1/2) with EVA150
· MCS4 (QPSK R=1/3) with EVA2700

3 Conclusion
In this contribution, we provide our simulation results and views on single-link PSSCH and PSCCH demodulation performance of V2V. Our proposal are as follows;
Proposal 1. Use option 1 based on Method#1 as baseline for V2V demodulation performance requirements

Proposal 2. Use option 1 of linear channel interpolation as baseline of time-domain interpolation filter
Proposal 3. Consider joint decoding in PSSCH performance and do not introduce explicit PSCCH requirements.

Proposal 4. Use following 2 test cases for single-link demodulation requirements of Rel-14 V2V
· PSSCH with PSCCH joint decoding

· MCS13 (16QAM R=1/2) with EVA150

· MCS4 (QPSK R=1/3) with EVA2700
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