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Introduction
This pCR adds the RAN1 agreements on peak spectral efficiency and data rates to TR 37.911 “Study on self-evaluation towards the IMT-2020 submission of the 3GPP Satellite Radio Interface Technology” V0.0.1.
Proposed changes

<Unchanged text is omitted>

[bookmark: clause4][bookmark: _Toc136809388]4	Self-evaluation of eMBB-s technical performance
[bookmark: _Toc136809389]4.1	Peak data ratespectral efficiency

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:
	 	(4.1.1)
wherein
· Rmax is the maximum code rate
·  is the maximum number of layers
·  is the maximum modulation order
·  is the scaling factor can at least take the values 1 and 0.75. 
·  is the numerology (as defined in TS 38.211 [7])
·  is the average OFDM symbol duration in a subframe for numerology , i.e . , assuming normal cyclic prefix
·  is the maximum RB allocation in bandwidth with numerology  and  is the UE supported maximum bandwidth in a given band.
·  is the overhead calculated as the average ratio of the number of REs occupied by L1/L2 control, Synchronization Signal, PBCH, reference signals, etc. with respect to the total number of REs in the effective bandwidth time product as given by .
The peak spectral efficiency of NR NTN is evaluated based on an analytical method. Unlike a terrestrial system, where conditions close to ideal be achieved, for an NTN system the minimum orbit height will result in a signal-to-noise ratio where the theoretical maximum is not achievable. The evaluation assumptions for the ideal conditions can be found in Annex A.1.
The evaluation results for Peak spectral efficiency for DL and UL can be found in Table 4.1.1. 
Table 4.1.1 NR NTN peak spectral efficiency (bit/s/Hz)
	Link
	SCS [kHz]
	BW [MHz/RB]
	Peak spect. eff. (bits/s/Hz)
	Req.

	DL
	15
	30 / 160
	[3.71]
	3

	UL
	15
	1.44 / 8
	[1.85]
	1.5



Based on the above analysis, NR NTN fulfils peak spectral efficiency requirement for both DL and UL.
[bookmark: _Toc136809390]4.2	Peak spectral efficiencydata rate
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:
		(4.2.1)
The evaluation results for Peak spectral efficiency for DL and UL can be found in Table 4.2.1.  
Table 4.2.1 NR NTN Peak data rate (Mbit/s)
	Link
	SCS [kHz]
	BW [MHz/RB]
	Peak data rate (Mbit/s)
	Req.

	DL
	15
	30 / 160
	[111]
	70

	UL
	15
	1.44 / 8
	[2.76]
	2



Based on the above analysis, NR NTN fulfils peak data rate requirements for both DL and UL.
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[bookmark: _Toc21288803]Annex A:	Simulation models and assumptions
A.1 	Evaluation assumption for peak spectral efficiency and peak data rate for NR NTN
Evaluation parameters for NR NTN peak spectral efficiency and peak data rate is shown in Table A.1.1. The notations can be found in equation (4.1.1) in Section 4.1.
[bookmark: _Ref506285681]Table A.1.1 NR Parameters for peak spectral efficiency and peak data rate evaluation
	Parameters
	DL
	UL
	Remarks

	Max. coding rate Rmax
	[666/1024 - 822/1024]
	[434/1024 - 553/1024]
	

	Max. number of layers 
	1
	

	Highest modulation order 
	6
	4
	DL: 64QAM
UL: 16QAM

	Scaling factor of modulation 
	1
	

	Numerology
 
	0
	SCS = 15 kHz

	Maximum RB allocation

	160 
	8
	For UL, 8 PRBs out of the full bandwidth is assigned per UE

	Overhead (OH)
	0.14
	0.08
	See 38.306, clause 4.1.2

	Elevation angle
	90°
	

	Orbit height [km]
	600
	

	Frequency [GHz]
	2.00
	

	TX: EIRP [dBm]
	78.77
	23.00
	

	RX: G/T [dB/T]
	-31.62
	1.10
	

	Atmospheric loss [dB]
	0
	

	Shadow fading margin [dB]
	0
	

	Scintillation loss [dB]
	0
	

	Polarization loss [dB]
	0
	

	Additional losses [dB]
	0
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