错误!文档中没有指定样式的文字。
1
错误!文档中没有指定样式的文字。

[bookmark: _Toc516617875][bookmark: _Toc516619058]5	Self evaluation of eMBB technical performance
[bookmark: _GoBack][Editor’s note: The grouping of the technical performance requirements for eMBB usage scenario are based on Report ITU-R M.2410 “Minimum requirements related to technical performance for IMT-2020 radio interface(s)”. However, it does not imply that each of the following technical performance requirements is only related to eMBB. It is just the minimum requirement that shall be evaluated under eMBB. This should also be noted for Section 6 and 7.] 
[bookmark: _Toc516617876][bookmark: _Toc516619059]5.1	Peak spectral efficiency
…
5.1.1	NR
…
5.1.2	LTE
[bookmark: _Toc516617877][bookmark: _Toc516619060]For LTE, the similar calculation way to NR is used to analyze the spectrum efficiency.
5.1.2.1	DL peak spectral efficiency
For LTE FDD, the evaluation assumes 8-layer downlink transmission, with 256QAM and 1024QAM modulation, and a maximum coding rate of 0.93. The evaluation results for FDD are provided in Table 5.1.2.1-1. Note that the peak spectrum efficiency of LTE is evaluated by selecting the largest TBS as defined in TS36.211 matching the supportable coding rate as high as possible and the overhead with the assumed composition of MBSFN and non-MBSFN subframes. The detailed assumptions are provided in Annex B.x.2.1.
Table 5.1.2.1-1 LTE FDD DL peak spectral efficiency (bit/s/Hz)
	Modulation order 
	5
MHz
	10
MHz
	15
MHz
	20 MHz
	Req.

	FR1
	256QAM
	37.56
	37.55
	36.72
	37.55
	30

	
	1024QAM
	46.38
	45.96
	47.15
	47.11
	30


For LTE TDD, the DL/UL configurations of DSUDD (with Special subframe = 11DL:1GP:2UL) and DSUUD (with Special subframe 11DL:1GP:2UL) are evaluated. The evaluation assumes 8-layer downlink transmission, with 256QAM and 1024QAM modulation, and a maximum coding rate of 0.93. The evaluation results are provided in Table 5.1.2.1-2 and Table 5.1.2.1-3, respectively.
Table 5.1.2.1-2 LTE TDD DL peak spectral efficiency (bit/s/Hz) 
(Frame structure: DSUDD, Special subframe = 11DL:1GP:2UL, DL=0.7643)
	Modulation order 
	5
MHz
	10
MHz
	15
MHz
	20 MHz
	Req.

	FR1
	256QAM
	36.28
	36.52
	36.51
	36.69
	30

	
	1024QAM
	45.82
	46.27
	46.79
	46.91
	30


Table 5.1.2.1-3 LTE TDD DL peak spectral efficiency (bit/s/Hz) 
 (Frame structure: DSUUD, Special subframe = 11DL:1GP:2UL, DL =0.5643)
	Modulation order 
	5
MHz
	10
MHz
	15
MHz
	20 MHz
	Req.

	FR1
	256QAM
	35.85
	36.16
	36.44
	36.38
	30

	
	1024QAM
	45.07
	45.93
	46.21
	46.57
	


Based on the above analysis, LTE fulfils DL peak spectral efficiency requirement.
5.1.2.2	UL peak spectral efficiency
For LTE FDD, the evaluation assumes 4-layer uplink transmission, with 256QAM modulation, and a maximum coding rate of 0.93. The evaluation results for FDD are provided in Table 5.1.2.2-1. The detailed assumptions are provided in Annex B.x.2.2.
Table 5.1.2.2-1 LTE FDD UL peak spectral efficiency (bit/s/Hz)
	Modulation order 
	5
MHz
	10
MHz
	15
MHz
	20 MHz
	Req.

	FR1
	256QAM
	19.31
	20.21
	20.25
	20.15
	15


For LTE TDD, the DL/UL configurations of DSUDD (with Special subframe = 11DL:1GP:2UL) and DSUUD (with Special subframe 11DL:1GP:2UL) are evaluated. The evaluation assumes 4-layer downlink transmission, with 256QAM modulation, and a maximum coding rate of 0.93. The evaluation results are provided in Table 5.1.2.2-2 and Table 5.1.2.2-3, respectively.
Table 5.1.2.2-2 LTE TDD UL peak spectral efficiency (bit/s/Hz)
(Frame structure: DSUDD, Special subframe = 11DL:1GP:2UL,UL=0.2357)
	Modulation order 
	5
MHz
	10
MHz
	15
MHz
	20 MHz
	Req.

	FR1
	256QAM
	16.61
	17.28
	17.31
	17.28
	15


Table 5.1.2.2-3 LTE TDD UL peak spectral efficiency (bit/s/Hz)
(Frame structure: DSUUD, Special subframe = 11DL:1GP:2UL, UL=0.4357)
	Modulation order 
	5
MHz
	10
MHz
	15
MHz
	20 MHz
	Req.

	FR1
	256QAM
	17.97
	18.7
	18.72
	18.7
	15


Based on the above analysis, LTE fulfils UL peak spectral efficiency requirement.
[bookmark: OLE_LINK20][bookmark: OLE_LINK21][bookmark: OLE_LINK22]5.2	Peak data rate
…
5.2.1	NR
…
5.2.2	LTE
5.2.2.1	DL peak data rate
DL peak data rate for LTE is evaluated based on the evaluation results of LTE peak spectral efficiency provided in Section 5.1.2.1. Table 5.2.2.1-1 provides the evaluation results for 20 MHz CC bandwidth. It is observed that LTE fulfils the DL peak data rate requirement.
Table 5.2.2.1-1 LTE DL peak data rate
	Duplexing
	Modulation order
	Per CC BW (MHz)
	Peak data rate per CC (Gbit/s)
	Aggregated peak data rate over 32 CCs (Gbit/s)
	Req. (Gbit/s)

	FDD
	256QAM
	20
	0.751
	24.0
	20

	FDD
	1024QAM
	20
	0.942
	30.1
	


5.2.2.2	UL peak data rate
UL peak data rate for LTE is evaluated based on the evaluation results of LTE peak spectral efficiency provided in Section 5.1.2.2. Table 5.2.2.2-1 provides the evaluation results for 20 MHz CC bandwidth. It is observed that LTE fulfils the UL peak data rate requirement.
Table 5.2.2.2-1 LTE UL peak data rate
	Duplexing
	Per CC BW (MHz)
	Peak data rate per CC (Gbit/s)
	Aggregated peak data rate over 32 CCs (Gbit/s)
	Req. (Gbit/s)

	FDD
	20
	0.403
	12.9
	10




[bookmark: _Toc516617904][bookmark: _Toc516619087]Annex B:
Simulation models and assumptions

[bookmark: _Toc500511348][bookmark: _Toc516619088]B.x	Evaluation assumption for peak spectral efficiency and peak data rate
B.x.2	Evaluation assumption for LTE
B.x.2.1	LTE downlink
Evaluation parameters for LTE DL peak spectral efficiency and peak data rate is shown in Table B.x.2.1-1. The notations can be found in equation (5.1.1-1) in Section 5.1.1.
Table B.x.2.1-1 LTE Parameters for DL peak spectral efficiency and peak data rate evaluation
	Parameters
	Values
	Remarks

	Max. number of layers
[image: ]
	8
	

	Highest modulation order
[image: ]
	8
10
	256QAM
1024QAM

	Scaling factor of modulation 


	1
	

	Max. coding rate
Rmax
	According to Transport block size (TBS) table defined in TS36.213
	

	

	See Table 8.1.2-2 for specific component carrier bandwidth.
	The maximum number of RBs for the specific component carrier bandwidth is used.


The overhead assumption used in the LTE DL evaluation is shown in Table B.x.2.1-1.
Table B.x.2.1-2 Overhead assumption for LTE DL evaluation
	
	Applied duplexing
			FR1	

	OH1 
	FDD, 
TDD
	· PBCH: 240 RE per 10ms (not including CRS)
· PSS/SSS: 288 RE per 10ms
· PDCCH: 1 complete symbols
· CRS: 1 port for non-MBSFN; 6 RE/PRB; 0 port for MBSFN.
· DMRS: 8 ports, 24RE per PRB
· CSI-RS: 8 CSI-RS ports with periodicity of 40ms; 8 RE/PRB/40ms.
· MBSFN: 6 subframes per radio frame for MBSFN for FDD; 4 subframes per radio frame for MBSFN for TDD with DSUDD; 2 subframes per radio frame for MBSFN for TDD with DSUUD.



B.x.2.2	LTE uplink
Evaluation parameters for LTE DL peak spectral efficiency and peak data rate is shown in Table B.x.2.2-1. The notations can be found in equation (5.1.1-1) in Section 5.1.1.
Table B.x.2.2-1 LTE Parameters for UL peak spectral efficiency and peak data rate evaluation
	Parameters
	Values
	Remarks

	Max. number of layers
[image: ]
	4
	

	Highest modulation order
[image: ]
	8
	256QAM

	Scaling factor of modulation 


	1
	

	Max. coding rate
Rmax
	According to Transport block size (TBS) table defined in TS36.213
	

	

	See Table 8.1.2-2 for specific component carrier bandwidth.
	The maximum number of RBs for the specific component carrier bandwidth is used.


The overhead assumption used in the LTE UL evaluation is shown in Table B.x.2.1-2.
Table B.x.2.1-2 Overhead assumption for LTE UL evaluation
	
	Applied duplexing
			FR1	

	OH1 
	FDD, TDD
	· PUCCH: 2 PRBs in every uplink subframe
· DMRS: 2 complete symbols, 24 RE per PRB
· SRS: 1 symbol per 10ms
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