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1 Background
This discussion paper is essentially a copy of a similar document presented and endorsed in RAN4 at #66bis [2], the amendments are highlighted in yellow.

The A-MPR table for “NS_15” has now been modified and changes are included in 36.101 [1]. The modifications were made to

1. simplify the A-MPR tables for NS_15 by reducing the number of entries in order to reduce the test time and facilitate PA optimization,

2. at the expense of  a certain increase of A-MPR as a consequence of the simplification.

In this contribution we discuss the test points needed for conformance verification and propose test configurations for the 36.521-1. Regardless of the simplification, the existing test configuration table for “NS_15” in 36.521-1 has to be corrected, which is already addressed by a RAN5 Action Point. 
First we recall that the network signaling value NS_15 indicates that the UE must meet the -53 dBm/6.25 kHz limit for protection of public safety above 851 MHz. A-MPR is specified for two frequency offsets to the protected band for deployment flexibility: E-UTRA carriers up to 845 MHz and 849 MHz, respectively. Therefore, two different A-MPR tables are specified.
In the modified “NS_15 tables, the PUCCH regions define tables with three columns A-C that corresponds to the regions shown in Figure 1. One A-MPR is assigned for both small and large allocations in RBend > Ru (region C above the PUCCH Format 1), one A-MPR for small allocations in the symmetric RBend < Rl (region A below the PUCCH Format 1) and one A-MPR for large allocations in Rl < RBend < Ru (region B). The sizes of the regions A and C depend on the offset to the protected band; hence the sizes of the regions are different in the two tables.
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Figure 1: three different regions of A-MPR for the simplified NS_15 tables.
The simplifications are made to allow fewer test points for the conformance test. There is only one A-MPR value per table column for each bandwidth. Region A accounts solely for CIM3, whereas Region C accounts for both the IM3 with the IQ image for small allocations and for large allocations close to the protected band. The IM3 performance for small allocations is similar for all bandwidths, and the A-MPR required for small allocations in Region C to suppress the IM3 with the IQ is aligned for all bandwidths and offsets (9 dB). Therefore it may be possible to limit the verification of these types of allocations to one single bandwidth. The same could be said about the CIM3 performance in Region A. This will be used in the proposal below that also includes draft tables for 36.521-1, the details are left to RAN5.
2 Proposed test configuration for the conformance test

Table 1 and Table 2 are the modified tables for the cases in which the highest E-UTRA channel edge is up to 849 and 845 MHz, respectively. RBend denotes the index of the last RB of a contiguous allocation, and is in the range [0, NRB-1]. Hence RBend = RBstart + LCRB – 1, where LCRB is the allocation size.
Table 1: Simplified A-MPR for “NS_15” for E-UTRA highest channel edge > 845 MHz and ≤ 849 MHz

	E-UTRA Channel bandwidth 

[MHz]
	Parameters
	Region A
	Region B
	Region C

	1.4
	RBend  [RB]
	
	
	4-5

	
	A-MPR [dB]
	
	
	≤3

	3
	RBend  [RB]
	0-1
	8-12
	13-14

	
	LCRB [RB]
	≤2
	≥8
	>0

	
	A-MPR [dB]
	≤4
	≤4
	≤9

	5
	RBend  [RB]
	0-4
	12-19
	20-24

	
	LCRB [RB]
	≤2
	≥8
	>0

	
	A-MPR [dB]
	≤4
	≤5
	≤9

	10
	RBend  [RB]
	0-12
	23-36
	37-49

	
	LCRB [RB]
	≤2
	≥15
	>0

	
	A-MPR [dB]
	≤4
	≤6
	≤9

	15
	RBend  [RB]
	0-20
	26-53
	54-74

	
	LCRB [RB]
	≤2
	≥20 
	>0

	
	A-MPR [dB]
	≤4
	≤5
	≤9


Table 2: Simplified A-MPR for “NS_15” for E-UTRA highest channel edge ≤ 845 MHz

	E-UTRA Channel bandwidth 

[MHz]
	Parameters
	Region A
	Region B
	Region C

	5
	RBend  [RB]
	
	
	19-24

	
	LCRB [RB]
	
	
	≥18

	
	A-MPR [dB]
	
	
	≤2

	10
	RBend  [RB]
	0-4
	29-44
	45-49

	
	LCRB [RB]
	≤2
	≥24
	>0

	
	A-MPR [dB]
	≤4
	≤4
	≤9

	15
	RBend  [RB]
	0-12
	44-61
	62-74

	
	LCRB [RB]
	≤2
	≥20
	>0

	
	A-MPR [dB]
	≤4
	≤5
	≤9


Table 3 shows proposed test configurations for carriers assigned up to 849 MHz. We have used the following
1. for Region B, a test point at the largest RBend (closest to the victim band) with the largest allocation LCRB possible for verifying spectral regrowth (test points indicated by Note 4 in the Table 3)

2. for Region B, a test point at the largest RBend but with the largest allocation that does not allow A-MPR (Note 3)
3. for Region B, a test point at the largest RBend that does not allow an A-MPR (Note 2)

4. for Region C, the full allocation (Note 5) per bandwidth

5. for Region A and C, the CIM3 and IM3 performance for small allocations are verified, but only for the 10 MHz bandwidth.

For Item 2 and Item 3 above, the test points may not have to be included for all bandwidths: including Item 2 for some bandwidths and Item 3 for others may still give sufficient test coverage. The test points that may be omitted are within square brackets in Table 3. For Item 5, the RBend should be chosen such that the intermodulation product falls just above 851 MHz, the worst case position (where the UE duplex filter provides minimal additional attenuation). This implies an RBend close to Region B but that is still within Region A and Region C for the verification of the CIM3 and IM3 performance, respectively.
Table 3: Proposed test configurations for “NS_15” for E-UTRA highest channel edge > 845 MHz and ≤ 849 MHz
	E-UTRA Channel bandwidth 

[MHz]
	Parameters
	Region A
	Region B
	Region C

	1.4
	RBend  [RB]
	
	
	
	
	
	
	3
	5
	

	
	LCRB [RB]
	
	
	
	
	
	
	4
	6
	

	
	A-MPR [dB]
	
	
	
	
	
	
	0
	35
	

	3
	RBend  [RB]
	
	
	
	
	12
	12
	14
	
	

	
	LCRB [RB]
	
	
	
	
	6
	12
	15
	
	

	
	A-MPR [dB]
	
	
	
	
	03
	44
	95
	
	

	5
	RBend  [RB]
	
	
	
	[11]
	19
	19
	24
	
	

	
	LCRB [RB]
	
	
	
	[12]
	6 
	20
	25
	
	

	
	A-MPR [dB]
	
	
	
	[02]
	03
	54
	95
	
	

	10
	RBend  [RB]
	10
	2
	
	22
	[36]
	36
	49
	39
	

	
	LCRB [RB]
	1
	3
	
	20
	[12]
	36
	50
	1
	

	
	A-MPR [dB]
	41
	0
	
	02
	[03]
	64
	95
	96
	

	15
	RBend  [RB]
	
	
	
	[25]
	53
	53
	74
	
	

	
	LCRB [RB]
	
	
	
	[25]
	18
	54
	75
	
	

	
	A-MPR [dB]
	
	
	
	[02]
	03
	54
	95
	
	

	NOTE 1:   verify the CIM3 performance for smallest allocation with an RBstart such that the CIM3 product falls just above 851 MHz
NOTE 2:   allocation larger than minimum allowed for A-MPR in Region B but with RBstart less than minimum

NOTE 3:   allocation at worst case RBstart in Region B but with allocation less than minimum allowed for A-MPR

NOTE 4:   worst-case allocation for regrowth in Region B

NOTE 5:   full allocation for each bandwidth

NOTE 6:   verify the IM3 for smallest allocation in Region C with an RBstart such that the IM3 product falls just above 851 MHz


Some of the test points for Region B could be verified with 16QAM for some bandwidths not to further increase test points. In the 36.521-1, additional test points are added for 16QAM for the largest allocations (corresponds to Note 5 in Table 3).
Table 4 shows proposed test configurations for carriers allocated up to 845 MHz. The impacts of the IM3 with the IQ image and the CIM3 are similar to the 2 MHz offset case above, test points for these cases could therefore be omitted to reduce the test effort. Likewise, the Region C test points for 10 and 15 MHz could also be omitted since verified in Table 3 with its smaller offset to the victim band. A-MPR is not allowed for the 3 MHz channel bandwidth, a test point at full allocation with no allowed A-MPR is therefore added (no need to make the same test for 1.4 MHz). 
Table 4: Proposed test configurations for “NS_15” for E-UTRA highest channel edge ≤ 845 MHz
	E-UTRA Channel bandwidth 

[MHz]
	Parameters
	Region A
	Region B
	Region C

	3
	RBend  [RB]
	
	
	
	
	14
	

	
	LCRB [RB]
	
	
	
	
	15
	

	
	A-MPR [dB]
	
	
	
	
	04
	

	5
	RBend  [RB]
	
	
	
	
	24
	24

	
	LCRB [RB]
	
	
	
	
	25
	16

	
	A-MPR [dB]
	
	
	
	
	23
	01

	10
	RBend  [RB]
	
	
	44
	44
	[49]
	

	
	LCRB [RB]
	
	
	20
	45
	[50]
	

	
	A-MPR [dB]
	
	
	01
	42
	[93]
	

	15
	RBend  [RB]
	
	
	61
	61
	[74]
	

	
	LCRB [RB]
	
	
	18
	60
	[75]
	

	
	A-MPR [dB]
	
	
	01
	52
	[93]
	

	NOTE 1:   allocation at worst case RBstart but with allocation less than minimum allowed for A-MPR

NOTE 2:   worst-case allocation for regrowth in Region B

NOTE 3:   full allocation for each bandwidth

NOTE 4:   requirements for 3 MHz bandwidth shall be met without A-MPR 


In all, we could up with around 25 test points, which is comparable to the number of test points for verification of other NS values in 36.521-1. 
The emissions at full allocation (due to spectral regrowth) are verified with both QPSK and 16QAM modulation for the 10 MHz with the upper channel edge at 849 MHz. For the other bandwidths, the emissions at full allocation are verified with either QPSK or 16QAM in order to reduce the number of test points.

3 In the 36.521-1

The existing test configuration table is reproduced below. It contains test for low frequency range for the 5-15 MHz channel bandwidths, and the test points do not seem to cover accurately the earlier A-MPR table. The low range tests for 5-15 MHz are most likely for covering the case where upper edge of channel is < 845 MHz. 
Table 6.2.4.4.1-13: Test Configuration Table (network signalled value "NS_15")

	Initial Conditions

	Test Environment
	NC

	(as specified in TS 36.508 [7] subclause 4.1)
	

	Test Frequencies
	For 1.4 MHz and 3 MHz Channel Bandwidth: High range

For 5 MHz, 10 MHz and 15 MHz Channel Bandwidth: Low range, high range

	(as specified in TS36.508 [7] subclause 4.3.1)
	

	Test Channel Bandwidths
	1.4 MHz, 3 MHz, 5 MHz, 10 MHz, 15 MHz

	(as specified in TS 36.508 [7] subclause 4.3.1)
	

	Test Parameters for Channel Bandwidths

	 
	 
	Downlink Configuration
	Uplink Configuration

	Configuration ID
	Ch BW
	Mod'n
	RB allocation
	Mod'n
	RB allocation FDD
	RBstart FDD

	1
(Note 3)
	1.4 MHz
	N/A for A-MPR testing.
	QPSK
	3
	2

	2
(Note 3)
	1.4 MHz
	
	QPSK
	4
	1

	3
(Note 3)
	1.4 MHz
	
	16QAM
	5
	1

	4
(Note 3)
	3 MHz
	
	QPSK
	1
	0

	5
(Note 3)
	3 MHz
	
	QPSK
	10
	2

	6
(Note 3)
	3 MHz
	
	QPSK
	15
	0

	7
(Note 3)
	3 MHz
	
	16QAM
	15
	0

	8
(Note 3)
	5 MHz
	
	QPSK
	1
	0

	9
(Note 3)
	5 MHz
	
	QPSK
	15
	0

	10
(Note 3)
	5 MHz
	
	QPSK
	18
	0

	11
(Note 3)
	5 MHz
	
	QPSK
	25
	0

	12
(Note 3)
	5 MHz
	
	16QAM
	25
	0

	13
(Note 2)
	5 MHz
	
	QPSK
	20
	0

	14
(Note 2)
	5 MHz
	
	16QAM
	25
	0

	15
(Note 3)
	10 MHz
	
	QPSK
	1
	0

	16
(Note 3)
	10 MHz
	
	QPSK
	25
	0

	17
(Note 3)
	10 MHz
	
	QPSK
	36
	0

	18
(Note 3)
	10 MHz
	
	QPSK
	50
	0

	19
(Note 3)
	10 MHz
	
	QPSK
	1
	49

	20
(Note 1, 3)
	10 MHz
	
	16QAM
	50
	0

	21
(Note 2)
	10 MHz
	
	QPSK
	1
	0

	22
(Note 2)
	10 MHz
	
	QPSK
	30
	0

	23
(Note 2)
	10 MHz
	
	QPSK
	40
	0

	24
(Note 2)
	10 MHz
	
	QPSK
	50
	0

	25
(Note 1, 2)
	10 MHz
	
	16QAM
	50
	0

	26
(Note 3)
	15 MHz
	
	QPSK
	1
	0

	27
(Note 3)
	15 MHz
	
	QPSK
	36
	0

	28
(Note 3)
	15 MHz
	
	QPSK
	50
	0

	29
(Note 3)
	15 MHz
	
	QPSK
	75
	0

	30
(Note 1, 3)
	15 MHz
	
	16QAM
	75
	0

	31
(Note 2)
	15 MHz
	
	QPSK
	1
	0

	32
(Note 2)
	15 MHz
	
	QPSK
	50
	0

	33
(Note 2)
	15 MHz
	
	QPSK
	50
	10

	34
(Note 2)
	15 MHz
	
	QPSK
	75
	0

	35
(Note 1, 2)
	15 MHz
	
	16QAM
	75
	0

	Note 1:
Applies only for UE-Categories ≥2.

Note 2:
Applicable only to low range frequency testing

Note 3:
Applicable only to high range frequency testing


In a revised version it would be sufficient to verify the NS_15 for the “high” frequency range (carriers up to 849 MHz), and with an UL frequency chosen such that the upper carrier edge is at 845 MHz: FUL = 845 – BW/2. This is similar to test configurations for e.g. NS_05 for which the protection band is below the band and the test channels are as low in frequency as possible. 

The tables below show the changes in 36.521-1 based on the proposed test configurations in Table 3 and Table 4.

	Initial Conditions
	
	
	

	Test Environment
	NC
	
	
	

	(as specified in TS 36.508 [7] subclause 4.1)
	
	
	
	

	Test Frequencies
	For 1.4 MHz Channel Bandwidth: High range
	
	
	

	
	For 3 MHz Channel Bandwidth: UL 843.5 MHz (NUL = 26985) or High range
	
	
	

	
	For 5 MHz Channel Bandwidth: UL 842.5 MHz (NUL = 26975) or High range
	
	
	

	
	For 10 MHz Channel Bandwidth: UL 840 MHz (NUL = 26950) or High range 
	
	
	

	(as specified in TS36.508 [7] subclause 4.3.1)
	For 15 MHz Channel Bandwidth: UL 837.5 MHz (NUL = 26925) or High range
	
	
	


	Test Channel Bandwidths
	1.4 MHz, 3 MHz, 5 MHz, 10 MHz, 15 MHz
	
	
	

	(as specified in TS 36.508 [7] subclause 4.3.1)
	
	
	
	

	Test Parameters for Channel Bandwidths
	
	
	

	 
	 
	Downlink Configuration
	Uplink Configuration
	
	
	

	Configuration ID
	Ch BW
	Mod'n
	RB allocation
	Mod'n
	RB allocation FDD
	RBstart FDD
	MPR [dB]
	A-MPR [dB]
	Total [dB]

	1 (note 3)
	1.4 MHz
	N/A for A-MPR testing.
	QPSK
	4
	0
	0
	0
	0

	2 (note 3)
	1.4 MHz
	
	16QAM
	6
	0
	2
	3
	5

	3 (note 3)
	3 MHz
	
	QPSK
	6
	7
	1
	0
	1

	4 (note 3)
	3 MHz
	
	QPSK
	12
	1
	1
	4
	5

	5 (note 3)
	3 MHz
	
	16QAM
	15
	0
	2
	9
	11

	5bis (note 2)
	3 MHz
	
	QPSK
	15
	0
	1
	0
	1

	6 (note 3)
	5 MHz
	
	QPSK
	6
	14
	0
	0
	0

	7 (note 3)
	5 MHz
	
	QPSK
	20
	0
	1
	5
	6

	8 (note 3)
	5 MHz
	
	16QAM
	25
	0
	2
	9
	11

	9 (note 2)
	5 MHz
	
	QPSK
	16
	9
	1
	0
	1

	10 (note 2)
	5 MHz
	
	QPSK
	25
	0
	1
	2
	3

	11 (note 3)
	10 MHz
	
	QPSK
	1
	39
	0
	9
	9

	12 (note 3)
	10 MHz
	
	QPSK
	1
	10
	0
	4
	4

	13 (note 3)
	10 MHz
	
	QPSK
	3
	0
	0
	0
	0

	14 (note 3)
	10 MHz
	
	QPSK
	20
	3
	1
	0
	1

	15 (note 3)
	10 MHz
	
	QPSK
	36
	1
	1
	6
	7

	16 (note 3)
	10 MHz
	
	QPSK
	50
	0
	1
	9
	10

	16bis (note 1, 3)
	10 MHz
	
	16QAM
	50
	0
	2
	9
	11

	17 (note 2)
	10 MHz
	
	QPSK
	20
	25
	1
	0
	1

	18 (note 2)
	10 MHz
	
	QPSK
	45
	0
	1
	4
	5

	19 (note 3)
	15 MHz
	
	QPSK
	18
	36
	0
	0
	0

	20 (note 3)
	15 MHz
	
	QPSK
	[25]
	1
	1
	0
	1

	21 (note 3)
	15 MHz
	
	QPSK
	54
	0
	1
	5
	6

	22 (note 1, 3)
	15 MHz
	
	16QAM
	75
	0
	2
	9
	11

	23 (note 2)
	15 MHz
	
	QPSK
	18
	44
	0
	0
	0

	24 (note 2)
	15 MHz
	
	QPSK
	60
	2
	1
	5
	6

	Note 1: Applies only for UE-Categories ≥2.

Note 2: Applicable only test frequency  < high range 

Note 3: Applicable only to high range frequency testing
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