3GPP TSG RAN WG1 Meeting #91
                                                  R1-1720778
Reno, US, 27th Nov. – 1st Dec. 2017

Source:
NTT DOCOMO, INC.

Title:
Evaluation results for transmission diversity schemes
Agenda Item:
6.2.3.3.2
Document for: 
Discussion and Decision
1. Introduction
This contribution is updated based on contribution R1-1718168 [1]. 

In RAN1 #88bis, #89 and #90meeting, the following agreements were reached regarding to diversity scheme for PSCCH and PSSCH.
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In this contribution, evaluation results of TxD schemes for PSCCH and PSSCH will be given.
2. Evaluation result 
In this section, the performance of TxD schemes will be evaluated. For comparison, the Rel-14 single TX antenna case is shown as baseline scheme. The simulation parameters are shown in appendix. 
2.1. PSCCH
Figure 1 compares performance of small delay for PSCCH and single TX antenna case in NLoS channel. The delay value is 1 us, and UE speed varies from low speed to extremely high speed. ideal CFO estimation is assumed for figure 1.
In low speed, small delay CDD provides better performance than single antenna transmission with target BLER of 1%, but the diversity gain is small; in high speed, small delay CDD performs similar than single antenna transmission. 
Observation 1: For PSCCH, small delay CDD has performance gain in low speed scenario with ideal CFO estimation.
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Figure 1: TxD scheme performance for PSCCH
2.2. PSSCH

Figure 2 compares performance of different TxD schemes and single antenna transmission for PSSCH in NLoS channel. The modulation scheme is QPSK with coding rate 0.5 and different UE speed is assumed from low UE speed to extremely high UE speed. Ideal CFO estimation is assumed for figure 2. 
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Figure 2: TxD scheme performance for PSSCH
In low speed scenario, SFBC has best performance, STBC and PVS in time domain (PVST) also have better performance than single antenna transmission. In high speed scenario, SFBC has better performance than single antenna transmission, PVST has similar performance as single antenna transmission, and SD-CDD and STBC perform worse than single antenna transmission. Although SFBC increase CM value (SFBC increases the CM by about 0.7 dB for QPSK and by about 0.4 dB for 16-QAM. Other TxD schemes do not affect the CM [2]), but considering 3dB transmission power reduction per antenna element, CM value increase will be somehow compensated. So, SFBC is slightly preferred. 
Observation 2: For PSSCH, SFBC has highest diversity gain with ideal CFO estimation.
Proposal 1: For PSSCH, SFBC is supported.

Observation 3: For PSSCH, small delay CDD has no diversity gain considering 10% target BLER.
3. Conclusion
In this contribution, evaluation result of diversity schemes for PSSCH have been discussed. Based on the discussion, we propose:
Observation 1: For PSCCH, small delay CDD has performance gain in low speed scenario with ideal CFO estimation.
Observation 2: For PSSCH, SFBC has highest diversity gain with ideal CFO estimation.
Proposal 1: For PSSCH, SFBC is supported.

Observation 3: For PSSCH, small delay CDD has no diversity gain considering 10% target BLER.
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Appendix

Table 1： parameters for link level simulation

	Parameter
	Value

	General parameters:

	Carrier frequency
	6GHz

	System bandwidth
	10MHz

	Channel Model
	ITU-R UMi NLOS

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

	CFO
	1800 Hz

	Antenna configuration
	2x2

	Receiver type 
	MMSE

	Frequency offset estimation
	Ideal CFO estimation;
Half-sequence CFO estimation (Half-sequence correlation within 1 RS symbol);
Full-sequence CFO estimation (Full-sequence correlation between 2 RS symbol).

	Delay value for small delay CDD
	1.5us 

	“Orphan” symbol issue in STBC
	Single antenna transmission applied for “Orphan” symbol

	Precoder for PVST
	4 precoder as shown in figure 3

	PSSCH parameters:

	TBS
	300Bytes

	Modulation and Coding rate
	QPSK 0.5

	PSCCH parameters:

	TBS
	48bits (including 16bits CRC)

	Modulation
	QPSK

	PRB
	2
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Figure 3: precoder details for PVST
Agreement:


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


Small delay CDD


STBC (including half symbol STBC proposal in R1-1705002)


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


Working Assumption: 


MMSE-MRC receiver is the baseline for Rel-14 UEs


Companies can bring results with advanced receivers for Rel-14 UEs


Agreement:


For PSCCH, small delay CDD can be used on PSCCH


FFS whether the cyclic delay value is specified or left for UE implementation
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