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1 Introduction
This document looks at test configurations in both, Additional Spectrum Emission Mask (A-SEM) and Additional Spurious Emissions, test cases’ requirements. The aim is to check the current selection against the allowed power reductions in UE’s output power (deltaTC, MPR and A-MPR) for different NS values and agree adjustments in a related CR accordingly. 

In addition, to accommodate the discussion and agreement for testing the MPR conditionally with relevant Out of Band Emission tests, in clause 6.2.3 [1], provisionally agreed in RAN5#43bis [2] [3] and agreed in RAN5#44 [4] [5], the aim is to find a similar solution for testing the A-MPR conditionally with these two spectrum emission tests.
2 Explanations
The following color coding is used to explain the selection of different test configurations in the following chapters:

	 
	Existing configuration for all NS values in A-SEM

	 
	Existing configuration used for A-MPR in cl.6.2.4, but also needed to test the minimum requirements.

	 
	Needed to test the minimum requirements in full.

	 
	Needed to test the A-MPR in full.


3 Test Configurations for A-SEM
Additional spectrum emission mask requirements have been specified for NS values 03, 04, 06, and 07. The agreed test configuration in Table 6.6.2.2.4.1-1 [1] covers minimum requirements with the influence of potential MPR. This is enough for NS values 04 and 06, because those don’t currently have any additional allowed power reductions defined (A-MPR). NS values 03 and 07, however, have certain resource block (RB) allocations that allow the use of A-MPR that conflict with or are missing in the existing test configurations. The limits for these A-MPR are in Tables 6.2.4.3-1 and 6.2.4.3-2 [1].
For the 1.5dB relaxation within 4MHz, deltaTC, from either end of the band, only band 2 in NS_03 and band 12 in NS_06 have that characteristic.
The following two tables for define the current selection and needed updates by looking at the allowed A‑MPR for NS_03 and NS_07. 

NS_03:
	A-SEM Test Configurations for NS_03

	CH BW
	MOD
	RBs
	MPR
	A-MPR
	Sum

	1.4
	QPSK
	Full
	1
	n/a
	1

	1.4
	QPSK
	5
	0
	n/a
	0

	1.4
	16QAM
	5
	0
	n/a
	0

	3
	QPSK
	Full
	1
	1
	2

	3
	QPSK
	4
	0
	0
	0

	3
	16QAM
	Full
	2
	1
	3

	3
	16QAM
	4
	1
	0
	1

	5
	QPSK
	Full
	1
	1
	2

	5
	QPSK
	8
	0
	1
	1

	5
	QPSK
	6
	0
	0
	0

	5
	16QAM
	Full
	2
	1
	3

	5
	16QAM
	8
	1
	1
	2

	10
	QPSK
	Full
	1
	1
	2

	10
	QPSK
	12
	0
	1
	1

	10
	QPSK
	6
	0
	0
	0

	10
	16QAM
	Full
	2
	1
	3

	10
	16QAM
	12
	1
	1
	2

	15
	QPSK
	Full
	1
	1
	2

	15
	QPSK
	16
	0
	1
	1

	15
	QPSK
	8
	0
	0
	0

	15
	16QAM
	Full
	2
	1
	3

	15
	16QAM
	16
	1
	1
	2

	20
	QPSK
	Full
	1
	1
	2

	20
	QPSK
	18
	0
	1
	1

	20
	QPSK
	10
	0
	0
	0

	20
	16QAM
	Full
	2
	1
	3

	20
	16QAM
	18
	1
	1
	2


NS_07:
	A-SEM Test Configurations for NS_07

	CH BW
	MOD
	Region: Allowed no of RB
	RBs
	RB start
	MPR
	A-MPR
	Sum

	10
	QPSK
	A: 1-5
	1
	0
	0
	12
	12

	10
	QPSK
	A: 6-8
	8
	0
	0
	8
	8

	10
	QPSK
	B: 1-7
	6
	13
	0
	0
	0

	10
	QPSK
	B: 8-37
	20
	15
	1
	12
	13

	10
	QPSK
	B: 8-37
	12
	15
	0
	12
	12

	10
	16QAM
	B: 8-37
	36
	15
	2
	12
	14

	10
	QPSK
	B: 1-17
	16
	19
	1
	0
	1

	10
	QPSK
	B: 1-17
	12
	19
	0
	0
	0

	10
	16QAM
	B: 1-17
	16
	19
	2
	0
	2

	10
	QPSK
	B: 18-31
	30
	19
	1
	6
	7

	10
	16QAM
	B: 18-31
	30
	19
	2
	6
	8

	10
	QPSK
	C: 3-7
	6
	43
	0
	0
	0

	10
	QPSK
	C: 1-2
	2
	48
	0
	3
	3

	10
	QPSK
	A: 9-50
	Full
	0
	1
	12
	13

	10
	QPSK
	A: 9-50
	12
	0
	0
	12
	12

	10
	16QAM
	A: 9-50
	Full
	0
	2
	12
	14


4 Test Configurations for A-Spurious Emissions

Latest specification of TS 36.521-1 [1] do not contain agreed RB allocations and test configurations in Table 6.6.3.3.4.1-1 [1]. Therefore, the minimum requirements need to be looked at in full. 

The requirements have been specified for NS values 05, 07 and 08. On top of the allowed MPR, all of these have their own A-MPR, in Tables 6.2.4.3-1 and 6.2.4.3-2 [1], and minimum requirements to protect different frequency ranges, in Tables 6.6.3.3.1-1, 6.6.3.3.2-1, and 6.6.3.3.3-1 [1]. To accommodate these allowances and requirements correctly, the NS values need to be looked at separately. The three tables below handle each NS value separately including the impact of MPR and A-MPR, but also the position where the protected band exists.
NS_05:
E-UTRA band 1: UL 1920 – 1980 MHz

Range to protect: 1884.5 – 1919.6 MHz
To verify range, the test frequency needs to be set for LOW and the RB allocation needs to start from #0. 

	Additional Spurious Emissions Test Configurations for NS_05

	CH BW
	MOD
	RBs
	MPR
	A-MPR
	Sum

	1.4
	QPSK
	1
	0
	-
	0

	1.4
	QPSK
	Full
	1
	-
	1

	3
	QPSK
	1
	0
	-
	0

	3
	QPSK
	Full
	1
	-
	1

	5
	QPSK
	1
	0
	-
	0

	5
	QPSK
	Full
	1
	-
	1

	10
	QPSK
	12
	0
	0
	0

	10
	QPSK
	48
	1
	0
	1

	10
	QPSK
	Full
	1
	1
	2

	15
	QPSK
	16
	0
	0
	0

	15
	QPSK
	48
	1
	0
	1

	15
	QPSK
	Full
	1
	1
	2

	20
	QPSK
	18
	0
	0
	0

	20
	QPSK
	48
	1
	0
	1

	20
	QPSK
	Full
	1
	1
	2


The selection for 1.4, 3, and 5 MHz bandwidths without A-MPR has been made based on the agreement in Spurious Emissions, in Table 6.6.3.1.4.1-1 [1].
NS_07:
E-UTRA band 13: UL 777 – 787 MHz

Range to protect: 763 – 775 MHz

To verify the above range, the test frequency needs to be set for LOW (can also be CENTER, because the band’s width is the same as channel bandwidth) and the RB allocation needs to start from the lower end of each specified region. 
	Additional Spurious Emissions Test Configurations for NS_07

	CH BW
	MOD
	Region: Allowed no of RBs
	RBs
	RB start
	MPR
	A-MPR
	Sum

	10
	QPSK
	A: 6-8
	8
	0
	0
	8
	8

	10
	QPSK
	A: 9-50
	50
	0
	1
	12
	13

	10
	QPSK
	B: 1-7
	6
	13
	0
	0
	0

	10
	QPSK
	B: 8-37
	36
	13
	1
	12
	13

	10
	QPSK
	B: 1-17
	12
	19
	0
	0
	0

	10
	QPSK
	B: 1-17
	16
	19
	1
	0
	1

	10
	QPSK
	B: 18-31
	30
	19
	1
	6
	7

	10
	QPSK
	C: 3-7
	6
	43
	0
	0
	0


NS_08:
E-UTRA band 19: UL 830 – 845 MHz

Range to protect: 860 – 895 MHz

To verify the above range, the test frequency needs to be set for HIGH and the RB allocation needs to start from #”end”.
	Additional Spurious Emissions Test Configurations for NS_08

	CH BW
	MOD
	RBs
	MPR
	A-MPR
	Sum

	5
	QPSK
	8
	0
	n/a
	0

	5
	QPSK
	Full
	1
	n/a
	1

	10
	QPSK
	12
	0
	0
	0

	10
	QPSK
	29
	1
	0
	1

	10
	QPSK
	39
	1
	1
	2

	10
	QPSK
	44
	1
	2
	3

	10
	QPSK
	Full
	1
	3
	4

	10
	16QAM
	Full
	2
	3
	5

	15
	QPSK
	16
	0
	0
	0

	15
	QPSK
	29
	1
	0
	1

	15
	QPSK
	39
	1
	1
	2

	15
	QPSK
	44
	1
	2
	3

	15
	QPSK
	Full
	1
	3
	4

	15
	16QAM
	Full
	2
	3
	5


The need for testing all the values in grey is not completely justified, since no evaluation has been made, but those will fulfill different combinations of A-MPR.

5 Summary and A-MPR discussion

By looking at the sum of potential power reduction in each case:

· In order to fulfill the requirements set for NS_03 and NS_07 in A-SEM the rows in yellow and grey should be added to the test configurations. 

· In order to fulfill the requirements set for NS_05, NS_07, and NS_08 in A-Spurious Emissions the rows in yellow and grey should be added to the test configuration. 

This evaluation has been done based on the previous discussions and agreements taken place in RAN5 meetings. For NS_05, the test frequencies have been agreed previously based on the PHS requirements, which need to be considered on top of the selection in this document. For the other NS values, since further evaluation on the live-working behavior is difficult at this point, the selection might need updates in future. 
The green rows in chapters 3 and 4 describe additional configurations needed for verifying the A-MPR effect in full. Green rows for the NS_03 and NS_07 in chapter 3 and for the NS_05 and NS_08 in chapter 4 were selected to complete the available combinations for A-MPR. 
By looking at the number of test configurations needed for verifying the A-MPR in these tests, as the MPR was agreed in out of band emission tests [4] [5], it is recommendable to align it with MPR and verify the A-MPR in relevant Spectrum Emission tests.
For bands 2 and 12 the need for additional test configurations in A-SEM, due to deltaTC, has been left out for further study, but these could have exceptions if seen necessary.

6 Proposal
· To agree on the test configurations for NS_03 and NS_07 in A-SEM 
· To agree on the test configurations for NS_05, NS_07, and NS_08 in A-Spurious Emissions

· To agree on verifying the A-MPR in the A-SEM and A-Spurious Emissions.
· Relevant CRs including this information are available in R5-096086 (A-MPR), R5-096088 (A‑SEM), R5-096089 (A-Spurious Emissions)
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