
TSG-RAN Working Group 4 (Radio) meeting #80
R4-165407
Goteborg, Sweden, 22 – 26 of Aug 2016
Source: 
Nokia
Title: 




TP to TR 36.744: A-MPR for 3.5 GHz in US
Agenda Item: 


8.22.2
Document for:
Approval
1 Introduction
In this contribution, we present A-MPR simulation results for new 3.5 GHz band for US.
2 Discussion
2.1 Emission requirement

Defining a new additional specrum emission mask and additional spurious emission requirement would be needed as FCC emission requirements for 3.5 GHz are tighter than LTE general emission requirements.
Emission requirements for 3.5 GHz in US are as follows for all channel bandwidths
· -13 dBm/MHz from 0 to 10 MHz from the assigned channel edge 

· -25 dBm/MHz beyond 10 MHz from the assigned channel edge down to 3530 MHz and up to 3720 MHz

· -40 dBm/MHz below 3530 MHz and above 3720 MHz 

· Requirements are based on the use of measurement bandwidth of 1 megahertz or greater.  However, in the 1 megahertz bands immediately outside and adjacent to the licensee's authorized frequency channel, a resolution bandwidth of no less than one percent of the fundamental emission bandwidth may be employed.  A narrower resolution bandwidth is permitted in all cases to improve measurement accuracy provided the measured power is integrated over the full reference bandwidth (i.e., 1 MHz or 1 percent of emission bandwidth, as specified).  

Figure 1: Out-of-Band Emission Limits

.

2.2 Simulation assumptions
Standar RAN4 A-MPR simulation assumtions were used.
· PA calibration point was such that UE just meets the standard 3GPP ACLR, OOB and spurious emission requirements without A-MPR

· PA model was same as used for bands 42 and 43 and was received from PA manufacturer

· LO and image = - 25 dBc

· CIM = - 60 dBm

2.3 Results

5 and 10 MHz carriers do not require A-MPR thus no plots are presented in this paragraph for those bandwidths.

A-MPR results for 15 and 20 MHz carriers are presented for the case where carriers are placed to the lower edge of the band in Figures 1 and 2 and results for the case where carriers are placed to the higher edge of the band are presented in Figures 3 and 4.
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Figure 1: 15 MHz carrier at lower band edge
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Figure 2: 20 MHz carrier at lower band edge
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Figure 3: 15 MHz carrier at higher band edge
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Figure 4: 20 MHz carrier at higher band edge

Required A-MPR is very similar for carrier being placed in lower or higher edge of the band. A-MPR table combining both cases is presented in Table 1.
Table 1: A-MPR for 3.5 GHz band in US

	Channel Bandwidth 
[MHz]
	Parameters

	15
	RBstart
	0 - 4
	9 - 11
	64 - 74

	
	LCRB [RBs]
	≤ 12 and > 60
	> 60
	N/A

	
	RBstart + LCRB [RBs]
	N/A
	N/A
	> 71

	
	A-MPR [dB]
	≤ 3
	≤ 2
	≤ 3

	20
	RBstart
	0 - 12
	13 - 28
	79 - 99 

	
	LCRB [RBs]
	< 20 and > 60
	> 65
	N/A

	
	RBstart + LCRB [RBs]
	N/A
	N/A
	> 88

	
	A-MPR [dB]
	≤ 4
	≤ 3
	≤ 3


3 Conclusion
In this paper we have presented A-MPR simulation results for the new 3.5 GHz band in US and based on simulation results have a possible A-MPR table proposal.
********************* TP to TR 36.744 ****************************************

7.1.1.7.4

Study assumptions (Company 2)

Defining a new additional specrum emission mask and additional spurious emission requirement would be needed as FCC emission requirements for 3.5 GHz are tighter than LTE general emission requirements.
Emission requirements for 3.5 GHz in US are as follows for all channel bandwidths
· -13 dBm/MHz from 0 to 10 MHz from the assigned channel edge 

· -25 dBm/MHz beyond 10 MHz from the assigned channel edge down to 3530 MHz and up to 3720 MHz

· -40 dBm/MHz below 3530 MHz and above 3720 MHz 

· Requirements are based on the use of measurement bandwidth of 1 megahertz or greater.  However, in the 1 megahertz bands immediately outside and adjacent to the licensee's authorized frequency channel, a resolution bandwidth of no less than one percent of the fundamental emission bandwidth may be employed.  A narrower resolution bandwidth is permitted in all cases to improve measurement accuracy provided the measured power is integrated over the full reference bandwidth (i.e., 1 MHz or 1 percent of emission bandwidth, as specified).  
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Figure 7.1.1.7.4-1: Out-of-Band Emission Limits

Standar RAN4 A-MPR simulation assumtions were used.
· PA calibration point was such that UE just meets the standard 3GPP ACLR, OOB and spurious emission requirements without A-MPR

· PA model was same as used for bands 42 and 43 and was received from PA manufacturer

· LO and image = - 25 dBc

· CIM = - 60 dBm

7.1.1.7.5
Study Results (Company 2)
5 and 10 MHz carriers do not require A-MPR thus no plots are presented in this paragraph for those bandwidths.

A-MPR results for 15 and 20 MHz carriers are presented for the case where carriers are placed to the lower edge of the band in Figures 7.1.1.5-1 and 2 and results for the case where carriers are placed to the higher edge of the band are presented in Figures 7.1.1.5-3 and 4.
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Figure 7.1.1.7.5-1: 15 MHz carrier at lower band edge
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Figure 7.1.1.7.5-2: 20 MHz carrier at lower band edge
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Figure 7.1.1.7.5-3: 15 MHz carrier at higher band edge
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Figure 7.1.1.7.5-4: 20 MHz carrier at higher band edge

7.1.1.7.
Possible A-MPR Table (Company 2)
Required A-MPR is very similar for carrier being placed in lower or higher edge of the band. A-MPR table combining both cases is presented in Table 1.

Table 7.1.1.5-1: Possible A-MPR table for 3.5 GHz band in US

	Channel Bandwidth 
[MHz]
	Parameters

	15
	RBstart
	0 - 4
	9 - 11
	64 - 74

	
	LCRB [RBs]
	≤ 12 and > 60
	> 60
	N/A

	
	RBstart + LCRB [RBs]
	N/A
	N/A
	> 71

	
	A-MPR [dB]
	≤ 3
	≤ 2
	≤ 3

	20
	RBstart
	0 - 12
	13 - 28
	79 - 99 

	
	LCRB [RBs]
	< 20 and > 60
	> 65
	N/A

	
	RBstart + LCRB [RBs]
	N/A
	N/A
	> 88

	
	A-MPR [dB]
	≤ 4
	≤ 3
	≤ 3


***************************** End of TP to 36.744 *******************************************
