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1 Background 

The purpose of this paper is to provide an analysis of the parameters for the A-MPR test configuration table with a selection of test points that minimize testing and still achieve good test coverage for NS_05 and NS_05U. The intention with NS_05 and NS_05U is to protect 1884.5-1915.7 MHz as indicated in Table 1 below.

Table 1: Additional requirement for "NS_05" (from [4])
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Frequency band   (MHz)  Channel bandwidth / Spectrum emission limit  (dBm)  Measurement  bandwidth   

5, 10, 15, 20 MHz  

1884.5  ≤  f  ≤   1915.7  - 41  300 kHz  

 


2 Discussion 

The general agreement in RAN5 is that FR1 testing should follow what is being tested for LTE. This is also valid for test point selection for A-MPR in FR1.

The selection of test points below is partly based on approved test point analyzes for SEM [2, 3] for FR1. For NS_05 and NS_05U the lower part of operating band n1 and n84 (UL 1920-1980 MHz) has specific A-MPR requirements to protect 1884.5-1915.7 MHz, see Table 2-1 and 2-2.

Table 2-1: A-MPR regions for NS_05 and NS_05U for PC3(from [4])
[image: image2.emf]Table 6.2.3.4 - 1: A - MPR regions for NS_05 and NS_05U    (TS 38.101 - 1)    

Ch   B w   (MHz)  Carrier Centre  Frequency,  Fc (MHz)  Region A  Region  B  Region  C  

RB start  L CRB  A - MPR  RB start  L CRB  A - MPR  Rbstart  L CRB  A - MPR  

5 MHz  1922 .5 ≤ F C   <   1927.5  < 1.62 MHz   /12/SCS  > 2.52 MHz   /12/SCS  A3        

10 MHz  1925  ≤ F C   <   1935  < 1.62 MHz   /12/SCS  > 0  A1  >  1.62 MHz   /12/SCS   ≤   3.60 MHz   /12/SCS  > 5.4 MHz   /12/SCS  A7  ≥   7.2   MHz   /12/SCS  ≤ 1.08 MHz   /12/SCS  A2  

10 MHz  1935 ≤ F C   <   1945   > 4.5 MHz   /12/SC S  A4        

15 MHz  1927.5 ≤ F C   <   1932.5  < 3.24   MHz   /12/SCS  > 0  A1  > 3.24 MHz   /12/SCS   ≤   5.40 MHz   /12/SCS  >  8.1 MHz   /12/SCS  A7  ≥   10.08   MHz   /12/SCS  ≤ 1.08 MHz   /12/SCS  A2  

15 MHz  1932.5 ≤ F C   <   1942.5  < 1.62 MHz   /12/SCS  > 0  A1     ≥   12.24   MHz   /12/SCS  ≤ 1.08 MHz   /12/SCS  A2  

15 MHz  1942.5 ≤ F C   <   1947.5   > 7.2 MHz   /12/SCS  A5        

20 MHz  1930 ≤ F C   <   1950  <  4.86 MHz   /12/SCS  > 0  A1  > 4.86 MH z   /12/SCS   ≤   7.20 MHz   /12/SCS  > 9.0 MHz   /12/SCS  A7  ≥   13.68   MHz   /12/SCS  ≤ 1.08  MHz/12/SCS  A2  

20 MHz  1950 ≤ F C   <  1960   > 9.0 MHz   / 12/SCS  A6        

NOTE 1:   The A - MPR  values are specified in Table 6.2.3.4 - 2, 6.2.3.4 - 3 and 6.2.3.4 - 10.   NOTE 2:   Void  


Table 2-2: A-MPR regions for NS_05 and NS_05U for PC2(from [4])
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The A-MPR requirement is in Table 2-1 and Table 2-2 split into 3 A-MPR regions, A, B and C. The RB allocation for testing of these A-MPR regions, that are allocated to the lower part of operating band n1 and n84, depends on both carrier centre frequency, channel bandwidth and SCS. There are no specific A-MPR requirements for upper part of operating band n1 and n84. The main difference between NS_05 and NS_05U is that NS_05 does not have A-MPR requirements for all modulations, e.g. A-MPR requirement A4, A5 and A6.
2.1 Test Environment

Based on the baseline agreed in [2], the test environment for NR A-MPR measurement for FR1 can be defined as in LTE.

PROPOSAL 1: Select Test Environment as Normal Conditions (NC) for A-MPR NS_05 and NS_05U.
2.2 Test Frequencies

UL test carrier centre frequencies are defied in Table 2 for the NS_05 and NS_05U regions. Select the lowest carrier centre frequency for each A-MPR requirement. Lowest carrier centre frequency since this frequency is closest to the band to be protected.

PROPOSAL 2: Select the lowest carrier centre frequency for each A-MPR requirement.
2.3 Test Channel Bandwidth

The minimum requirements for NS_05 and NS_05U apply for all channel bandwidths between 5 MHz and 20MHz.

PROPOSAL 3: If supported, select 5, 10, 15 and 20 MHz channel bandwidth.
2.4 Test Subcarrier Spacing

The selection of test subcarrier spacing can be based on the agreed proposals for SEM [2], i.e. Lowest and Highest supported subcarrier spacing. 

PROPOSAL 4: Select Lowest and Highest supported subcarrier spacing.

2.5 UL Modulation

The selection of UL modulation can be based on the agreed proposals for SEM [2], i.e. all defined UL waveforms (5 DFT-s OFDM and 4 CP-OFDM waveforms).
PROPOSAL 5: Test all UL modulation waveforms supported by the UE for NS_05 and NS_05U A-MPR.
2.6 Uplink RB allocation

The UL RB allocation can be based on the agreed proposals for SEM [2], i.e. Edge_1RB_left, Edge_1RB_Right and Outer_Full. These common uplink configurations are listed in [5].
A-MPR for NS_05 and NS_05U has some Region specific RB allocations in Table 2, where the ranges for the RB allocation is specified in terms “absolute values” or in terms of RBend × 12 × SCS and LCRB × 12 × SCS. The same RB allocation can be used for NS_05 and NS_05U. Table 4 shows the corresponding RB ranges for 15 kHz SCS and proposed allocation expressed as LCRB@RBstart.

Table 3-1: UL RB allocation for NS_05 and NS_05U for PC3
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 Region A  Region  B  Region  C  

Ch Bw  (MHz)  Carrier Centre  Frequency, Fc (MHz)  SCS  (kHz)  RB start  L CRB  Prop. Alloc.   (DFT - s/CP)  RB start  L CRB  Prop. Alloc.   (DFT - s/CP)  RB start  L CRB  Prop. Alloc.   (DFT - s/CP) .  

5  1922.5 ≤ FC >1927.5  15  <9  >14  Outer_Full            

10  1925 ≤  FC >1935  15  <9  >0  Outer_Full  9<RB star t≤20  >30  40@10/42@10  ≥ 40  ≤6  6@44/6@46  

30  <4.5  >0  Outer_Full  4.5<RB star t≤10  >15  19@5 /19@5  ≥ 20  ≤3  3@21/3@21  

60  <2.2  >0  Outer_Full  2.25 <RB star t≤5  >7 .5  8 @ 2 /  8 @ 3  ≥ 10  ≤1.5  1@9/ 1@10  

1935 ≤ FC >1945  15  0 - 49  >25  Outer_Full            

30  0 - 49  >12  Outer_Full            

60  0 - 49  >6  Outer_Full            

15  1927. 5 ≤ FC >1932.5  15  <18  >0  Outer_Full  18<RB star t≤20  >45  46@29/46@33  ≥ 56  ≤6  6@69/6@73  

30  <9  >0  Outer_Full  9<RB star t≤15  >22.5  23@13 /23@15  ≥ 28  ≤3  3@33/3@33  

60  <4.5  >0  Outer_Full  4.5<RB star t≤7.5  >11.2  12@6/12@6  ≥ 14  ≤1.5  1@17/1@17  

1932.5  ≤ FC >1942.5  15  <9  >0  Outer_Full       ≥ 68  ≤6  6@69/6@73  

30  <4.5  >0  Outer_Full       ≥ 34  ≤3  3@33/3@33  

60  <2.2  >0  Outer_Full       ≥ 17  ≤1.5  1@17/1@17  

1942.5  ≤ FC >1947.5  15  0 - 74  >40  Outer_Full            

30  0 - 74  >20  Outer_Full            

60  0 - 74  >10  Outer_Full            

20  1930  ≤ FC >1950  15  <27  >0  Outer_Full  27<RB star t≤40  >50  72@28 /78@28  ≥ 76  ≤6  6@94/ 6@100  

30  <14  >0  Outer_Full  13.5<RB star t≤15  >25  36@14 /37@14  ≥ 38  ≤3  3@47/3@48  

60  <7  >0  Outer_Full  6.7<RB star t≤10  >12.2  17@7/17@7  ≥ 19  ≤1.5  1@ 23/1@23  

1950 ≤  FC >1960  15  0 - 99  >50  Outer_Full            

30  0 - 99  >25  Outer_Full            

60  0 - 99  >12  Outer_Full            


Table 3-2: UL RB allocation for NS_05 and NS_05U for PC2
[image: image5.png]Region A Region B Region C
Channel Carrier Centre SCS | RBgunt Lege | Prop.alloc. RByiart Lers Prop.alloc. RByiart Lers Prop.alloc.
Bandwid |Frequency, Fc (MHz)|(kHz)| (DFT-s/CP) (DFT-s/CP) (DFT-s/CP)
th (MHz)
5 1922.5 < F.<1927.5| 15 <11 >8 Outer_full
10 1925<F:<1935 | 15 <11 >0 Outer_full | 11<RBstarts< 15 >35 38@12/40@12 >40 <6 6@44/6@46
30 <5.5 >0 Outer_full | 5.5<RBstarts< 7.5 >17.5 18@6/18@6 >20 <3 3@21/3@21
60 <2.7 >0 Outer_full | 2.7<RBstarts 3.7 >8.7 7@3/8@3 >10 <15 1@9/1@10
10 1935 <F.< 1945 15 0-49 >25 | Outer_full
30 0-49 >12 | Outer_full
60 0-49 >6 Outer_full
15 1927.5 <F:.<1932.5( 15 <20 >0 Outer_full | 20<RBstarts< 26 >49 54@21/58@21 >56 <6 6@69/6@73
30 <10 >0 Outer_full | 10<RBstarts 13 >24.5 25@11/27@11 >28 <3 3@33/3@33
60 <5 >0 Outer_full | 5<RBstarts< 6.5 >12.2 >14 <1.5 1@17/1@17
15 1932.5<F.<1942.5( 15 <10 >0 Outer_full >68 <6 6@69/6@73
30 <5 >0 Outer_full >34 <3 3@33/3@33
60 <2.5 >0 Outer_full >17 <15 1@17/1@17
15 1942.5 <F.<1947.5| 15 0-74 >40 | Outer_full
30 0-74 >20 | Outer_full
60 0-74 >10 | Outer_full
20 1930 <F.< 1950 15 <28 >0 Outer_full | 28<RBstarts 37 >63 71@29/77@29 >76 <6 6@94/6@100
30 <14 >0 Outer_full | 14<RBstart< 18.5 >31.5 35@15/36@15 >38 <3 3@47/3@48
60 <7 >0 Outer_full | 7<RBstart< 9.2 >15.7 16@8/16@8 >19 <15 1@23/1@23
20 1950<F <1960 | 15 0-99 >50 | Outer_full
30 0-99 >25 | Outer_full
60 0-99 >12 | Outer_full





As can be seen in Table 3-1 and Table 3-2 Region A has restrictions on both the RBstart or LCRB. The proposals for LCRB@RBstart in Table 3 are all based on allocating as many RBs as possible close to the band to be protected (1884.5-1915.7 MHz) as it can be considered a worst-case scenario for spurious emissions towards the DL band.

Proposals for region B and C are all also based on allocating as many RBs as possible located to the lower part of the channel bandwidth, i.e. select lowest RBstart.

PROPOSAL 6: Select Outer_Full uplink configuration for Region A, and for Region B and C allocate as many RBs as possible close to the lower band edge.
2.7.
Number of Test Points
Based on the proposals the maximum number of test points for A-MPR tests for NS_05 and NS_05U PC3 is:
	Network Signalling label
	Environment conditions
	Number SCS
	Number of ChBW
	Maximum Number of Modulations
	Maximum Number of Steps (freq. & RB alloc.)
	Maximum Number of Test Steps

	NS_05
	1
	2
(L/H)
	4
(5, 10, 15, 20)
	9
	115
	230

	NS_05U
	1
	2
(L/H)
	4
(5, 10, 15, 20)
	9
	131
	262


the maximum number of test points for A-MPR tests for NS_05 and NS_05U PC2 is:
	Network Signalling label
	Environment conditions
	Number SCS
	Number of ChBW
	Maximum Number of Modulations
	Maximum Number of Steps (freq. & RB alloc.)
	Maximum Number of Test Steps

	NS_05
	1
	2
(L/H)
	4
(5, 10, 15, 20)
	9
	158
	316

	NS_05U
	1
	2
(L/H)
	4
(5, 10, 15, 20)
	9
	158
	316


3 Proposal
It is proposed that RAN5 discusses and agrees the following proposals for open areas described in section 2 of this document to progress on SA FR1 NS_05 and NS_05U A-MPR test case definition:
PROPOSAL 1: Select Test Environment as Normal Conditions (NC) for A-MPR NS_05 and NS_05U.
PROPOSAL 2: Select the lowest carrier centre frequency for each A-MPR requirement.
PROPOSAL 3: If supported, select 5, 10, 15 and 20 MHz channel bandwidth.
PROPOSAL 4: Select Lowest and Highest supported subcarrier spacing.
PROPOSAL 5: Test all UL modulation waveforms supported by the UE for NS_05 and NS_05U A-MPR.
PROPOSAL 6: Select Outer_Full uplink configuration for Region A, and for Region B and C allocate as many RBs as possible close to the lower band edge.
4 References

[1] R5-180065, "Discussion about Test parameters for NR TRx TCs " (NTT DOCOMO).

[2] R5-180886, " Discussion on test point selection for NR SEM in FR1” (Keysight Technologies).
[3] R5-182019, “Discussion of NR FR1 Test Point for TX Spurious Emission test cases”, (Qualcomm Inc.) 

[4] 3GPP TS 38.101-1, V17.6.0 (2022-06)
[5] 3GPP TS 38.521-1, V 17.4.1(2022-06), Table 6.1-1
