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1. Introduction 

In this contribution, we provide measurement results for the A-MPR values for Band 1 operation with respect to the PHS (NS_05) requirements. There have been earlier contributions [1] raising some concerns with narrow band 5th order products falling in the PHS band.  In this contribution, we focus on evaluating the performance with wideband allocation using measurements of existing PAs. 
2. Discussion
The existing A-MPR specification in [2] was based on [3][4][5][6], which used measurements of an existing PA. 

We see two issues with this approach:

1. Taking a measurement of a single component doesn’t account for part-to-part variations

2. There are various manufacturers and PA products for use in Band 1 applications, most of them not designed particularly for the NS_05 requirements even though the current requirements are such that NS_05 capability is assumed for all UEs.  
Because of the above, we feel it is justified to take a more conservative approach than in [6].  We’d like to ensure with an appropriate choice of the A-MPR that if a PA meets all existing Band 1 requirements, outside of PHS coexistence, then it could be reasonably assumed that it will also meet the PHS requirements.  This should be the case even if the general Band 1 requirements are met with just a small margin.  
2.1.   Measurement Method

We used the following methodology. 

Take two existing PAs, PA_1 and PA_2, and repeat the same procedure for each. 

Find the maximum possible output power, in the highest PA gain mode, at which all Band 1 requirements are met.  This involved checking that E-UTRAACLR1, UTRAACLR1 and UTRAACLR2 were all met. Meeting the requirements meant either meeting the applicable limits by 0dB margin (case_1) or meeting the limits by 3dB margin (case_2).  The reason for using case_2, i.e. assuming some margin even in the worst case, is that ACLR degradation already occurs because the imperfect signal at the PA input, i.e. spectral regrowth in circuits prior to the PA.  The set of criteria was as shown in Table 1.  
	Parameter
	Limit in case_1
	Limit in case_2
	Verification point

	E-UTRAACLR1
	≥ 30 dB
	≥ 33 dB
	QPSK, 12 RBs, 0 dB MPR

	
	
	
	QPSK, 50 RBs, 1 dB MPR

	UTRAACLR1
	≥ 33 dB
	≥ 36 dB
	QPSK, 12 RBs, 0 dB MPR

	
	
	
	QPSK, 50 RBs, 1 dB MPR

	UTRAACLR2
	≥ 36 dB
	≥ 39 dB
	QPSK, 12 RBs, 0 dB MPR

	
	
	
	QPSK, 50 RBs, 1 dB MPR


Table 1  Criteria for determining PA output power
Note that typically not all criteria are met exactly at the same power.  The lowest power given by each criterion was chosen, i.e. the highest power at which all criteria were met.  

After determining the maximum supported power according to the measurement above, the margin to PHS emissions were measured according to the set up shown in Table 2 below.  

	Measurement band
	Limit in case_1
	Limit in case_2
	Verification point

	E-UTRA channel center – 19.3MHz  ….  

E-UTRA channel center – 19MHz
	≤ -41 dBm
	≤ -44 dBm
	Test point 1:  QPSK, 48 RBs, 1 dB MPR + 0 dB A-MPR

	
	
	
	Test point 2:  16QAM, 50 RBs, 2 dB MPR + 0 dB A-MPR


Table 2  Measurement criteria for PHS emissions

2.2. Measurement results

The measured spectrum plots are shown in Figures 1 through 8, according to the following arrangement listed in Table 3 below.

	PA  ID
	Verification point
	Margin case
	Figure

	PA_1
	Test point 1
	case_1 (0 dB)
	Figure 1

	
	
	case_2 (3 dB)
	Figure 2

	
	Test point 2
	case_1 (0 dB)
	Figure 3

	
	
	case_2 (3 dB)
	Figure 4

	PA_2
	Test point 1
	case_1 (0 dB)
	Figure 5

	
	
	case_2 (3 dB)
	Figure 6

	
	Test point 2
	case_1 (0 dB)
	Figure 7

	
	
	case_2 (3 dB)
	Figure 8


Table 3  Mapping of test cases to figures
Figure 1   PA_1, QPSK, 48 RBs, 0dB ACLR margin
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Figure 2   PA_1, QPSK, 48 RBs, 3dB ACLR margin
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Figure 3   PA_1, 16QAM, 50 RBs, 0dB ACLR margin
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Figure 4   PA_1, 16QAM, 50 RBs, 3dB ACLR margin
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Figure 5   PA_2, QPSK, 48 RBs, 0dB ACLR margin
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Figure 6   PA_2, QPSK, 48 RBs, 3dB ACLR margin
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Figure 7   PA_2, 16QAM, 50 RBs, 0dB ACLR margin
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Figure 8   PA_2, 16QAM, 50 RBs, 3dB ACLR margin
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The measurement results with PA_1 and PA_2 are summarized in Table 4 below.  Positive margin means that the PHS coexistence requirement is satisfied, negative margin means that the PHS coexistence requirement is failed. 

	PA  ID
	Verification point
	Margin in case_1
	Margin in case_2

	PA_1
	Test point 1
	–3.4 dB
	–0.9 dB

	
	Test point 2
	–0.1 dB
	–0.1 dB

	PA_2
	Test point 1
	–2.4 dB
	–2.3 dB

	
	Test point 2
	+0.5 dB
	–0.3 dB


Table 4  Measured PHS coexistence margin
As it can be seen from Table 4, in all cases except one, the PHS coexistence requirements are not met. 
3. Conclusions

We presented measurement results with two different Band 1 PAs for the PHS (NS_05) coexistence requirement.  The measurements modeled PAs that had 0dB or 3dB margin to the ACLR requirements.  We found that under these conditions, the current A-MPR definition doesn’t provide adequate backoff for meeting the PHS coexistence requirements.    
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