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1. Introduction

In this contribution, we provide the simulation results for PSSCH-RSRP measurement accuracy for R14 V2X UE when PSSCH DMRS is transmitted with two-port non-transparent diversity scheme.
2. Discussion
2.1. Simulation assumption
The link level simulation assumptions for PSSCH-RSRP are shown in Table 1.
Table 1: Simulation parameters for PSSCH-RSRP measurement
	Parameters
	Value
	Comments

	Frame structure type
	1
	TDD

	System bandwidth
	50 resource blocks
	

	Measurement bandwidth for PSSCH-RSRP
	3 resource blocks
	Adjacent transmission

	CP length
	Normal
	

	L1 measurement
	1 shot measurement 
	

	L3 filtering
	Disabled
	

	Transmit antenna
	1, 2
	

	DMRS diversity scheme
	(a) Single-port (as a baseline)
(b) SFBC with RE Mapping#1
(c) SFBC with RE Mapping#2

(d) Small delay CDD with RE Mapping#1
(e) Small delay CDD with RE Mapping#2

(f) Large delay CDD with RE Mapping#1
(g) Large delay CDD with RE Mapping#2
	Note

	Receive antennas
	2
	

	Propagation conditions
	AWGN, EPA5, ETU70, EVA1500
	

	PSSCH Es/Iot
	[0, 3, 6, 9, 12, 15] dB
	AWGN noise

	Note: Details of two-port non-transparent diversity schemes for PSSCH DMRS are provided in Appendix.


· Performance Metrics
Delta PSSCH-RSRP = Measured PSSCH-RSRP – Ideal PSSCH-RSRP.

Ideal PSSCH-RSRP is defined as the true value assuming perfect channel estimation using the same sampling rate and sampling occasions as used in the measured PSSCH-RSRP evaluation.

2.2. Simulation results

Table 2-5 shows PSSCH-RSRP measurements results with two-port DMRS transmission under AWGN, EPA5 ETU70, and EVA1500. The PSSCH-RSRP measurements results with single port transmission are also provided as a baseline for comparison.
Table 2: Delta PSSCH-RSRP measurement accuracy for AWGN
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(a) R14 (Single Port)
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(b) SFBC with RE Mapping#1
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(c) SFBC with RE Mapping#2
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(d) Small Delay (1µs) CDD with RE Mapping#1
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(e) Small Delay (1µs) CDD with RE Mapping#2
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(f) Large Delay (1/2 symbol) CDD with RE Mapping#1
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(g) Large Delay (1/2 symbol) CDD with RE Mapping#2


Table 3: Delta PSSCH-RSRP measurement accuracy for EPA5
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(a) R14 (Single Port)
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(b) SFBC with RE Mapping#1
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(c) SFBC with RE Mapping#2
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(d) Small Delay (1µs) CDD with RE Mapping#1
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(e) Small Delay (1µs) CDD with RE Mapping#2
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(f) Large Delay (1/2 symbol) CDD with RE Mapping#1
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(g) Large Delay (1/2 symbol) CDD with RE Mapping#2


Table 4: Delta PSSCH-RSRP measurement accuracy for ETU70
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(a) R14 (Single Port)
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(b) SFBC with RE Mapping#1
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(c) SFBC with RE Mapping#2
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(d) Small Delay (1µs) CDD with RE Mapping#1
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(e) Small Delay (1µs) CDD with RE Mapping#2
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(f) Large Delay (1/2 symbol) CDD with RE Mapping#1
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(g) Large Delay (1/2 symbol) CDD with RE Mapping#2


Table 5: Delta PSSCH-RSRP measurement accuracy for EVA1500

	[image: image22.png]CDF (UnitdB)

PSSCH-RSRP Accuracy: EVATEND,1 T2Rx

Delta PSSCH-RSRP (Unit:dB)




(a) R14 (Single Port)
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(b) SFBC with RE Mapping#1
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(c) SFBC with RE Mapping#2
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(d) Small Delay (1µs) CDD with RE Mapping#1
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(e) Small Delay (1µs) CDD with RE Mapping#2
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(f) Large Delay (1/2 symbol) CDD with RE Mapping#1
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(g) Large Delay (1/2 symbol) CDD with RE Mapping#2


3. Conclusions

In this paper, we evaluate the PSSCH-RSRP measurement performance with two-port non-transparent DMRS transmission. These simulation results are suggested to be considered for evaluating two-port non-transparent diversity scheme.
4. Appendix
Table 1. PSSCH DMRS Transmit Diversity Scheme
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(a) SFBC with RE Mapping#1
	
[image: image30.emf]S

1,0

S

1,1

S

1,2

S

1,3

.

.

.

A

G

C

S

2,0

S

2,1

S

2,2

S

2,3

.

.

.

S

3,0

S

3,1

S

3,2

S

3,3

.

.

.

S

0,0

S

0,1

S

0,2

S

0,3

.

.

.

G

A

P

Antenna Port#0

Antenna Port#1

-[S

1,1

]*

[S

1,0

]*

-[S

1,3

]*

[S

1,2

]*

.

.

.

A

G

C

-[S

2,1

]*

[S

2,0

]*

-[S

2,3

]*

[S

2,2

]*

.

.

.

-[S

3,1

]*

[S

3,0

]*

-[S

3,3

]*

[S

3,2

]*

.

.

.

-[S

0,1

]*

[S

0,0

]*

-[S

0,3

]*

[S

0,2

]*

.

.

.

G

A

P
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(b) SFBC with RE Mapping #2
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(c) CDD with RE Mapping #1
	
[image: image32.emf]S

1,0

S

1,1

S

1,2

S

1,3

.

.

.

A

G

C

S

2,0

S

2,1

S

2,2

S

2,3

.

.

.

S

3,0

S

3,1

S

3,2

S

3,3

.

.

.

S

0,0

S

0,1

S

0,2

S

0,3

.

.

.

G

A

P

Antenna Port#0

Antenna Port#1

S’

1,0

S’

1,1

S’

1,2

S’

1,3

.

.

.

A

G

C

S

’

2,0

S’

2,1

S’

2,2

S

’

2,3

.

.

.

S’

3,0

S’

3,1

S’

3,2

S’

3,3

.

.

.

S

’

0,0

S’

0,1

S’

0,2

S

’

0,3

.

.

.

G

A

P

R14 DMRS sequence A cyclic shifted version of R14 DMRS sequence,

t f k j

k l k l

e S S

  

 



2

,

'

,


(d) CDD with RE Mapping #2
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