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Introduction
In RAN1 #84 meeting, the following agreements and conclusion are listed:
Agreements: (from offline summary in R1-161405)
· For PSBCH, reuse the same reference signal type that will be agreed for PSSCH and PSCCH
· DMRS density for PSBCH is FFS between 2 and 3 symbols per 1 ms.
· PSSS/SSSS location is not changed.
· Synchronization resource period for this new PSBCH format/synchronization signal is X(FFS) ms.
· Companies are encouraged to investigate the PSBCH periodicity from 40 ~ 640.
Furthermore, the following revision is decided in RAN #71 meeting:
· The outcome of this work item should be able to support a relative speed of up to 500km/h with enhancements/changes (if necessary) to the physical layer structure designed for the relative speed up to 280km/h.
This contribution provides link level simulation of some possible DMRS structures for PSBCH.
Link level simulation results
The link level performances of three types of DMRS option for PSBCH as shown in Figure 3 are discussed. DMRS structure including both with and without comb are simulated. In the simulation integer carrier frequency offset is estimated with SSS while fractional carrier frequency offset is estimated with SSS or DMRS. Detailed simulation parameters are listed in the Appendix.



Figure 3 DMRS structures for PSCCH/PSSCH
Figure 4 illustrates the BLER performance of above DMRS structures with relative speed 280km/h. It can be seen that the DMRS option 5 has better overall performance since its distribution in time domain is more uniform. The fractional carrier frequency offset can be better estimated with SSS than with DMRS. The channel estimation performance of comb DMRS is better than legacy with a possible reason that the channel model in simulation varies slightly in frequency domain, and each symbol of comb DMRS has larger power.
As a conclusion, in above three options with relative speed 280km/h and ppm [-5 5], option 5 with comb has better performance. Fractional carrier frequency offset should be estimated with SSS while channel estimation with comb DMRS.
Observation 1: DMRS option 5 with comb can be used for PSBCH with the relative speed up to 280km/h.
If the relative speed up to 500km/h needs to be supported, since DMRS option 1 with comb for PSCCH and PSSCH has significantly performance degradation and horizontal DMRS structure should be used (as described in our another contribution [1]), the DMRS structure for PSBCH should be similar to PSCCH/PSSCH, which means horizontal structure needs to be introduced for PSBCH.
Observation 2: Horizontal DMRS structure needs to be used with relative speed up to 500km/h.
Proposal 1: With the relative speed up to 280km/h, DMRS option 5 with comb should be used for PSBCH. Otherwise with 500km/h relative speed, horizontal DMRS structure can be considered.
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Figure 4 BLER performances for PSBCH

Conclusion
Observation 1: DMRS option 5 with comb can be used for PSBCH with the relative speed up to 280km/h.
Observation 2: Horizontal DMRS structure needs to be used with relative speed up to 500km/h.
Proposal 1: With the relative speed up to 280km/h, DMRS option 5 with comb should be used for PSBCH. Otherwise with 500km/h relative speed, horizontal DMRS structure can be considered.
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Appendix
Table 1 Simulation parameters
	Carrier frequency
	6 GHz

	System bandwidth
	10MHz 

	Message size
	PSSCH: 190byte
PSCCH: 60bit (including CRC)
PSBCH: 56bit (including CRC)

	Modulation/coding
	PSSCH: QPSK with coding rate of 0.5 (TC)
PSCCH: QPSK with coding rate of 0.31 (CC)
PSBCH: QPSK with coding rate of 0.08 (CC)

	Resource size
	PSSCH: 13 PRB for 2H DMRS, 16 PRB for others
PSCCH: 1 PRB
PSBCH: 6 PRB

	Antenna
	1 Tx, 2 Rx

	Channel model
	ITU-R UMi CDL models with dual-mobility (NLOS)

	Mobility
	140km/h（relative speed 280km/h）
250km/h（relative speed 500km/h）

	CFO
	PSSCH& PSCCH: case 1+case B, 0.3 ppm
PSBCH: uniformly distributed [-5, 5] ppm

	Timing offset
	Ideal, 1us

	Channel estimation
	LS with quadratic smoothing using DMRS



oleObject1.bin
PSSS


SSSS


Option 4：


Option 5：


Option 6：


AGC


Data


DMRS


Gap



image2.emf
-8 -6 -4 -2 0 2 4

10

-4

10

-3

10

-2

10

-1

10

0

SNR [dB]

BLER

280km/h [-5 5]ppm

 

 

option3 legacy DMRS

option3 legacy SSS

option3 comb DMRS

option3 comb SSS

option4 legacy DMRS

option4 legacy SSS

option4 comb DMRS

option4 comb SSS

option5 legacy DMRS

option5 legacy SSS

option5 comb DMRS

option5 comb SSS


image1.emf
Option 4

：

Option 5

：

Option 6

：

AGC Data DMRS Gap PSSS SSSS


