3GPP TSG RAN WG1 Meeting #89  



                        R1-1707563
Hangzhou, P.R. China 15th – 19th May 2017
______________________________________________________________________Agenda item: 6.2.3.2.2
Source: LG Electronics
Title: Initial evaluation results for TxD schemes in the PC5 operation
Document for: Discussion and Decision
1. Introduction
In the previous meeting, the adoption of transmit diversity scheme for the PC5 operation is intensively discussed, and the following agreement is made: 
Agreement
· For the design and feasibility of TxD schemes in Rel-15 PC5 operation, the CM increase per antenna over single antenna port transmission of Rel-14 is considered.
Agreement
· For link level simulation (SNR vs. BLER) to investigate TxD gains for performance of V2X is applied for PSSCH and PSCCH. 

	Parameters
	Value

	Carrier frequency
	6GHz

	Antenna number 
	2 x 2

	Channel model
	LOS/NLOS in TR36.885 (linear polarization, half-lambda spacing)

	Vehicle speed (absolute)
	15 km/h, 140km/h, 250km/h, 60 km/h optional

	MCS
	QPSK 1/2, 16QAM ½

	Payload size for PSSCH
	300 bytes, 190 bytes


Agreement:
· Frequency offset modelled as in TR36.885

Agreement:
· At least the following candidate TxD schemes for PSSCH transmission to be evaluated:

· Small delay CDD

· STBC (including half symbol STBC proposal in [1])

· SFBC

· PVS in time domain

Note: other schemes are not precluded

Agreement:
· At least the following candidate TxD schemes for PSCCH transmission to be evaluated:

· Small delay CDD

· Note: other schemes are not precluded provided that they fulfil objective 2 of the WID

Agreement:
· Applied method on “Orphan” symbol issue in STBC should be provided if STBC is applied

· Precoding details of PVS should be illustrated following with evaluation results

· When only one antenna port is applied, legacy DMRS pattern is reused.

· For the case that more than one antenna port is applied, the time location of DMRS is the same as Rel-14.

· Channel estimation and demodulation details should be provided by proponents

· There should be analysis on impact to Rel-14 UE provided following with evaluation assumption and link and/or system simulations, including interference increase of Rel-15 UEs over Rel-14 UEs 

· Details FFS 

Note: Legacy DMRS pattern includes Rel-14 DMRS time-frequency location, sequence, cyclic shift and single antenna port 
Agreement:
For analysis of the impact of interference on link performance:

· TxD schemes are analyzed in terms of impact on R14 V2V performance in interference limited scenario

· BLER vs SINR is evaluated for 3 scenarios: Rel-14 interference, Rel-15 interference and AWGN 

· SNR = 25dB (applicable to Rel-14 and Rel-15 interference scenarios)

·  SINR varies in the range -5:20 dB, MMSE Receiver for Rel-14 UEs. One interferer assumed

· Sensitivity to different R15 TxD interference signals is analyzed

· Note: full impact on legacy UEs require system level simulations
In this contribution, initial evaluation results for TxD schemes in the PC5 operation are provided.
2. LLS evaluations of TxD
We evaluated PSSCH of TxD schemes discussed in [2]. We simulated them in NLOS environment. In the simulation, 6.0GHz carrier frequency, {30km/h, 280km/h, 500km/h} relative speed, {190, 300} bytes message sizes are assumed. For the transmission, a single transmission is assumed: {15RB for 190byte} in the left side of figures, {20RB for 300byte} in the right side of figures. Also, we assumed the puncturing of the first and last symbols in the simulation. We plot the cases of 1.8KHz frequency offsets in figures. In figures, legends of 1Ant, Sd CDD and SFBC represent 1 antenna transmission, small delay CDD and SFBC schemes, respectively. The detailed simulation assumptions are given in Appendix A.
[image: image1.emf]1.00E-02

1.00E-01

1.00E+00

-8 -6 -4 -2 0 2 4 6 8 10

BLER

SNR

NLOS, 6.0GHz, 1.8offs, 190byte, 30km/h, 15RB 

1Ant

Sd CDD

SFBC

[image: image2.emf]1.00E-02

1.00E-01

1.00E+00

-8 -6 -4 -2 0 2 4 6 8 10

BLER

SNR

NLOS, 6.0GHz, 1.8offs, 300byte, 30km/h, 20RB 

1Ant

Sd CDD

SFBC


Fig. 1: Comparison the performance of TxD schemes for the relative speed 30km/h
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Fig. 2: Comparison the performance of TxD schemes for the relative speed 280km/h
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Fig. 3: Comparison the performance of TxD schemes for the relative speed 500km/h
We can see in figures 1 and 2 that the performance of SFBC is better than that of single antenna transmission by 2~2.5dB gains at 10^-2 BLER. Also, it is observed in figures 1 and 2 that small delay CDD has 0.5~1.2dB performance gains at 10^-2 BLER compared to a single antenna transmission. Those results are caused by antenna diversity gain of transmit diversity schemes. For the relative speed 500km/h, we see that it is difficult 1/2 coding rate overcome Doppler shift.
Observation 1: The performance of SFBC is better than that of single antenna transmission by 2~2.5dB gains at 10^-2 BLER.

Observation 2: Small delay CDD has 0.5~1.2dB performance gains at 10^-2 BLER compared to a single antenna transmission.
3. Conclusion
This contribution provided the LLS evaluations of TxD for PC5 operation. Based on the simulation results, the following observations are made: 

Observation 1: The performance of SFBC is better than that of single antenna transmission by 2~2.5dB gains at 10^-2 BLER.

Observation 2: Small delay CDD has 0.5~1.2dB performance gains at 10^-2 BLER compared to a single antenna transmission.
______________________________________________________________________
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Appendix A. LLS simulation assumptions
Table 1: LLS simulation assumptions
	Parameters
	Assumptions

	System bandwidth
	10 MHz

	Carrier frequency
	6 GHz

	Channel model
	ITU-R UMi NLOS CDL model with dual mobility

	Antenna configuration
	Tx {1, 2} antennas
Rx 2 antennas 

	UE relative speed
	{30, 280, 500} km/h

	Modulation
	QPSK

	TBS of PSSCH
	{190, 300} 

	PRB
	15 for 190 bytes
20 for 300 bytes

	CFO
	1.8 KHz

	AGC
	Yes

	GP
	Yes

	Number of transmissions
	Single transmission


[image: image7.png]


[image: image8.png]



PAGE  
2

