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Abstract
The objective of this document is to provide text for the TR 38.811 on the DM-RS in PBCH and PDCCH. It is also added some brief comments on the next steps for DM-RS analysis.

Proposed text for approval

It is proposed to add the following texts to TR 38.811 “Study on NR to support Non-Terrestrial Networks”.


* * * Start of changes * * * * (modifications)

7.3.5.3.2 Demodulation [FFS]
7.3.5.3.2.1 PBCH
After detection of PSS and SSS signals, next step is to decode the PBCH :
[image: ]
Figure 1: Cell search procedure
Channel estimation is done through Demodulation Reference Symbols (DM-RS) inserted in PBCH to help data decoding.
The following table is extracted from [1], showing the different configurations and mapping of DM-RS for PBCH:
Table 1: DM-RS configurations for PBCH
	Channel or signal
	
OFDM symbol number 
relative to the start of an SS/PBCH block
	
Subcarrier number 
relative to the start of an SS/PBCH block

	PSS
	0
	56, 57, …, 182

	SSS
	2
	56, 57, …, 182

	Set to 0
	0
	0, 1, …, 55, 183, 184, …, 236

	
	2
	48, 49, …, 55, 183, 184, …, 191

	PBCH
	1, 3
	0, 1, …, 239

	
	2
	0, 1, …, 47, 
192, 193, …, 239

	DM-RS for PBCH
	1, 3
	


	
	2
	




In time, PBCH occupies 1 or 2 OFDM symbols, as for DM-RS. So there is no issue with time coherence, as channel estimation is done through DM-RS in the same OFDM symbols as data, by occupying different subcarriers.
DM-RS are inserted every four subcarriers in PBCH. 
[bookmark: _GoBack][image: ]
Depending on the SCS chosen this will correspond to a different minimum coherence bandwidth:
Table 2: Minimum coherence bandwidth necessary for PBCH
	SCS (kHz)
	Minimum coherence bandwidth necessary in kHz

	15
	60

	30
	120

	60
	240

	120
	480



7.3.5.3.2.2 PDCCH
From the formula of chapter 7.4.1.3.2 in 38.211 V2.0, DM-RS are located in the same OFDM symbols as control data, by occupying different subcarriers. Hence, as for PBCH, there is no issue with time coherence.
DM-RS are also inserted every four subcarriers in PDCCH, leading to the same minimum coherence bandwidth as for PBCH:
Table 3: Minimum coherence bandwidth necessary for PDCCH
	SCS (kHz)
	Minimum coherence bandwidth necessary in kHz

	15
	60

	30
	120

	60
	240

	120
	480



7.3.5.3.2.3 PDSCH [FFS]

References
 [1]: 3GPP TS 38.211, “Technical Specification Group Radio Access Network; NR; Physical channels and modulation (Release 15)”, v2.0 


 * * * End of Changes * * * *

Next steps for DM-RS analysis

The next Tdoc will finish the DM-RS placement analysis in PDSCH, and evaluate the matching with satellite constraints in term of minimal time coherence and coherence bandwidth that are characterized in satellite propagation channels.
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