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4.1	Peak data rate
As defined in [2, Rep ITU-R  M.2514-0], peak spectral efficiency is the maximum data rate under ideal conditions normalized by the assigned bandwidth (in bit/s/Hz), where the maximum data rate is the received data bits assignable to a single mobile station, when up to all assignable radio resources for the corresponding link direction are utilized (i.e. excluding radio resources that are used for physical layer synchronization, reference signals or pilots and guard bands).
When only one component carrier is in use, the generic formula for peak spectral efficiency is given by:

wherein	
· Rmax = [TBD]
·  is the maximum number of layers
· is the maximum modulation order
·  is the scaling factor: The scaling factor can take the values 1, 0.8, 0.75, and 0.4.
·  is signaled per band 
· 
 is the numerology (as defined in TS 38.211)
· 


 is the average OFDM symbol duration in a subframe for numerology , i.e. . 
Note that normal cyclic prefix is assumed.
· 
is the maximum RB allocation in bandwidth with numerology , as defined in TS 38.101-5, where is the UE supported maximum bandwidth in the given band 
· 
 is the overhead  calculated as the average ratio of the number of REs occupied by L1/L2 control, Synchronization Signal, PBCH and reference signals etc. with respect to the total number of REs in effective bandwidth  time product.
4.1.1 Downlink peak spectral efficiency
Downlink peak spectral efficiency of frequency range 1 (FR1) is evaluated based on analytical method. The evaluated configurations for NR NTN generally assume 1-layer downlink transmission with a 64QAM modulation with a maximum coding rate of [0.8027] is considered. 
A transmission bandwidth of 160 PRBs out of a channel bandwidth of 30 MHz is used over one satellite beam. The evaluation result is provided in Table 4.1. The detailed assumptions are provided in Annex B.x.1

Table 4.1 NR NTN DL peak spectral efficiency (bit/s/Hz)
	SCS [kHz]
	30 MHz
	Req.

	FR1
	15
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Based on the above analysis, NR NTN fulfils DL peak spectral efficiency requirement.
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4.1.2 Uplink peak spectral efficiency
Uplink peak spectral efficiency of frequency range 1 (FR1) is evaluated based on analytical method. The evaluated configurations for NR NTN generally assume 1-layer downlink transmission, with 16QAM modulation with a maximum coding rate of [0.5400]. A transmission bandwidth of 8 PRBs out of a channel bandwidth of 30 MHz is used over one satellite beam. The evaluation result is provided in Table 4.2. The detailed assumptions are provided in Annex B.x.2
Table 4.2 NR NTN UL peak spectral efficiency (bit/s/Hz)
	SCS [kHz]
	1.44 MHz
	Req.

	FR1
	15
	[1.85]
	1.5





Based on the above analysis, NR NTN fulfils UL peak spectral efficiency requirement.
4.2	Peak data rate
4.2.1 Downlink peak data rate
DL peak data rate for NR NTN is evaluated based on the evaluation results of NR NTN peak spectral efficiency provided in Section 4.1.1. Using the analytical way as provided in [2, Report ITU-R M.2514] DL peak data rate is calculated as:
.
The BW is the assigned BW of 30MHz and SEpDL denotes the peak spectral efficiency.
Table 4.3 provides the evaluation results in case of single carrier operation. It is observed that NR fulfils the DL peak data rate requirement.
Table 4.3 NR NTN DL peak data rate (Mbit/s)
	SCS [kHz]
	30 MHz
	Req.

	FR1
	15
	[111]
	70





4.2.2 Uplink peak data rate
UL peak data rate for NR NTN is evaluated based on the evaluation results of NR NTN peak spectral efficiency provided in Section 3. Using the analytical way as provided in [2, Report ITU-R M.2514] UL peak data rate is calculated as:

The BW is the assigned BW of 1.44MHz and SEpUL denotes the peak spectral efficiency.
Table 4.4 provides the evaluation results in case of single carrier operation. It is observed that NR fulfils the UL peak data rate requirement.
Table 4.4 NR NTN UL peak data rate (Mbit/s)
	SCS [kHz]
	1.44 MHz
	Req.

	FR1
	15
	[2.76]
	2





3GPP
image1.emf
 


oleObject1.bin
[image: image1.png]~

5G







image2.emf
 


oleObject2.bin
[image: image1.png]=

A GLOBAL INITIATIVE







image3.wmf
m


oleObject3.bin

image4.wmf
m

s

T


oleObject4.bin

oleObject5.bin

image5.wmf
m

m

2

14

10

3

×

=

-

s

T


oleObject6.bin

oleObject7.bin

image6.wmf
()()

(14)

jj

s

BWT

m

a

××´


oleObject8.bin

