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Introduction
In RAN#77 [1], work plan to provide self-evaluation against eMBB, mMTC and URLLC test enviroments/KPIs is agreed. Based on the work plan, details on evaluation assumptions including details such as power back-off model and overhead modelling has been continuously discussed until RAN1#93. In this contribution, evaluation results of peak spectral efficiency and peak data rate for IMT-2020 self-evaluation are provided.
Evaluation methodology 
The minimum requirements for peak data rate are as follows:
· Downlink peak data rate is 20 Gbit/s.
· Uplink peak data rate is 10 Gbit/s.
For NR, the approximate data rate for a given number of aggregated carriers in a band or band combination, without ue-Category is computed as follows.


wherein
J is the number of aggregated component carriers in a band or band combination
Rmax = 948/1024
For the j-th CC,
[image: ] is the maximum number of layers

 is the maximum modulation order

is the scaling factor
The scaling factor can at least take the values 1 and 0.75.

is signalled per band and per band per band combination

 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 5.3 TS 38.101-1 and 5.3 TS 38.101-2, where  is the UE supported maximum bandwidth in the given band or band combination.

is the overhead and takes the following values
[0.14], for frequency range FR1 for DL
[0.18], for frequency range FR2 for DL
[0.08], for frequency range FR1 for UL
[0.10], for frequency range FR2 for UL
According to the above formular, an exemplary approximate maximum data rate can be computed as follow. For example, assuming 100MHz bandwidth, 30kHz SCS, scaling factor f =1, overhead 0.14 (DL), and 0.08 (UL) for FR1, NR can achieve approximately 4.67GHz and 2.5GHz peak data rate for downlink and uplink respectively. Similarly, assuming 400MHz bandwidth, 120kHz SCS, scaling factor f =1, overhead 0.18 (DL), and 0.10 (UL) for FR2, NR can achieve approximately 17.2GHz and 9.46GHz peak data rate for downlink and uplink respectively, which are summarized as below table.
	 
	Below 6GHz
	Above 6GHz

	Bandwidth
	100MHz
	400MHz

	Max code rate
	948/1024
	948/1024

	#Layers
	DL: 8, UL: 4
	DL: 8, UL: 4

	Max modulation order
	8
	8

	Subcarrier spacing
	30kHz
	120kHz

	Symbol duration
	35.7 us
	8.93 us

	Total bandwidth
	1.6 GHz
	6.4 GHz

	Overhead
	DL: 0.14
UL: 0.08
	DL: 0.18
UL: 0.10

	Scaling factor
	1
	1

	max #PRB
	273
	264

	Peak data rate 
	DL: 4.67 Gbps
UL: 2.5 Gbps
	DL: 17.2 Gbps
UL: 9.46 Gbps

	Spectral efficiency
	DL: 46.7 bits/Hz
UL: 2.5 Gbps
	DL: 17.2 Gbps
UL: 9.46 Gbps


Alternatively, peak data rate can also be computed by maximum TBS specified for NR. A procedure to determine maximum TBS is specified in TS38.214, which is briefly summarized as follows.
1) 
A UE can first determine 
2) 
Then, intermediate number of information bits (Ninfo) can be obtained by 
3) 
When , TBS is determined as follows.


- quantized intermediate number of information bits , where and ties in the round function are broken towards the next largest integer.
- Then, 


 where 
For example, assuming 100MHz bandwidth with 30kHz SCS, NRE =42,588 where 1symbol DMRS and Xoh=0 are also assumed. For calculating the intermediate number of information bit, 256QAM and 4 layer per TB are considered so that Ninfo=1,261,699.5 is obtained where n=15 and C=152. After obtaining quantized intermediate number of information N’info =1,277,952, maximum TBS 1,277,992 is computed for downlink, which is equivalent to 5.1Gbps peak rate and 51.1bits/s/Hz spectral efficiency. Maximum TBS, peak rate, and spectral efficiency per subcarrier spacing and frequency band are summarized as below table.
	Frequency
	SCS (kHz)
	Maximum TBS
	Peak rate (Gbps)
	Spectral efficiency
(bits/s/Hz)

	Below
6 GHz
	15
	1,245,544
	2.5
	49.8

	
	30
	1,277,992
	5.1
	51.1

	
	60
	622,760
	5.0
	49.8

	Above
6 GHz
	60
	1,213,032
	9.7
	48.5

	
	120
	1,213,032
	19.4
	48.5


Observation 1: With an appropriate number of component carriers, peak rate requirements for eMBB as well as spectral efficiency can be satisfied.

Conclusion
Observation 1: With an appropriate number of component carriers, peak rate requirements for eMBB as well as spectral efficiency can be satisfied.
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