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Abstract
The objective of this document is to provide modifications to text for chapter 7.3.1.7 of TR 38.811. This chapter analyzes the impact of channel frequency selectivity on DM-RS distribution  in frequency.

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 * * * * 
7.3.6 Propagation channel
7.3.6.1 Impact of satellite channel frequency selectivity on DM-RS distribution in frequency
7.3.6.1.1 problem statement

For PDSCH, the mapping to physical resources of the Demodulation reference signals follows the formula of chapter 7.4.1.1.2 in 38.211 V15.0.0 recalled below. There is either one DM-RS symbol per slot or 2 in consecutive OFDM symbols within a slot. The resource elements of this DM-RS symbol are scattered over different subcarriers according to two configuration types as depicted below.


 corresponds to the OFDM symbol index in a slot, and  corresponds to the subcarrier index in one OFDM symbol. 
In configuration type 1, DM-RS symbols are inserted every 2 subcarriers in PDSCH. In configuration type 2,  DM-RS symbols are inserted every 5 subcarriers in PDSCH. 
Table 7.3.6.1-1: Minimum coherence bandwidth of PDSCH supported for a given SCS value 
	
	Minimum supported coherence bandwidth  (assumed no orthogonally required) (kHz)

	SCS (kHz)
	Configuration type 1
	Configuration type 2

	15
	30
	75

	30
	60
	150

	60
	120
	300

	120
	240
	600



For PBCH, the mapping to physical resources of the Demodulation reference signals is specified in Table 7.4.3.1-1 of TS 38.211. DM-RS are inserted every four subcarriers in PBCH on all OFDM symbols. 
For PDCCH, the mapping to physical resources of the Demodulation reference signals follows the formula of chapter 7.4.1.3.2 in 38.211 V15.0.0 shown below, the DM-RS symbols are inserted every 4 subcarriers as for PBCH:


Table 7.3.6.1-2: Minimum coherence bandwidth  of PBCH/PDCCH supported for a given SCS value 
	SCS (kHz)
	Minimum supported coherence bandwidth (kHz)

	15
	60

	30
	120

	60
	240

	120
	480



The minimum coherence bandwidth for each NTN deployment scenario can be computed with the following formula:
Minimum coherence bandwidth = 1/(alpha *delay spread)
with Alpha a constant between 1 and 50. As a worst case, it is set to 50 for the DM-RS mapping selection. The maximum delay spread depends on the UE antenna directivity.
Table 7.3.6.1-3: Maximum delay spread and minimum coherence bandwidth  for each deployment scenario 
	
	D1, GEO, Ka band
	D2, GEO, S band
	D3, LEO, S band
	D4, LEO, Ka band
	D5, HAPS, S band

	Maximum Delay spread (ns)
	10
	100
	100
	10
	150

	Min coherence bandwidth (Note 1 & 2)
	>> MHz
	200 kHz
	200 kHz
	>> MHz
	133 kHz



Note 1: In Ka band, typical antenna directivity is taken into account in the delay spead estimate
Note 2: In S band, delay spread in satellite scenarios is lower than in HAPS scenario, because the min operating SNR is lower which leads to discard largest delay spread 
7.3.6.1.2 NR impacts

For S band, the minimal coherence bandwidth has been computed with the formula in the previous clause and an alpha value corresponding to a theoretical worst case (Alpha set to 50). Therefore the results show that any SCS value below 60 kHz allows to accommodate the frequency selectivity of the channel. However, higher SCS value may also be used under specific operational conditions (e.g. modem performance, minimum elevation angle, link margin etc.).
For Ka band, in case of terminals with dish antenna pointing at the satellite, the minimal coherence bandwidth is above 256 MHz. Therefore,  the current distribution of DM-RS symbols in frequency is sufficient to estimate frequency selectivity of the channel.

Table 7.3.6.1-4: Recommended SCS value for each deployment scenario 
	
	D1, GEO, Ka band
	D2, GEO, S band
	D3, LEO, S band
	D4, LEO, Ka band
	D5, HAPS, S band

	SCS value selection constraints
	No
	< 60 kHz (worst case)
	< 60 kHz (worst case)
	No
	< 60 kHz (worst case)




 * * * End of Changes * * * *
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