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1. Introduction

Test Frequencies are currently not defined in 36.508 for Non-Contiguous Intraband Carrier Aggregation. A solution has to be found.
2. Proposal 
The right place for the frequenices for NC Intra-band CA is in 36.508, chapters 4 and 6, to be referenced from tests. This is in line with other cases, legacy, intra-band contiguous CA and inter-band CA.
In chapter 4, currently 3 frequency ranges are defined for each band, referenced from each testcase: low, mid and high, with majority of non-RF tests using mid. For NC CA, it would be possible to define the same three ranges, assuming a small gap between carriers. However, low range and high range do not correspond to a common worst case for NC CA, as they often do for legacy & other CA scenarios. Instead, a maximum gap scenario, with one carrier at lowest possible frequency, other at highest possible frequency, is an important worst case scenario. The low-high range scenario will have always DL at both the lower & upper band boundary, and, assuming no UL CA, UL at either lower or upper boundary, depending on PCC-SCC maping choice. 
Proposal 1: Define a testpoint with CCs at lower & upper band boundary. This testpoint should be labeled for easier reference, our suggestion is as ‘low-high range’. 
One default testpoint should be enough for Demod/CQI NC CA testing, and additional testpoints are specified as needed in the RF Tests. Another option is to define a ‘mid range’ testpoint – 2CCs in the middle of the band, with a 5MHz gap in between.This doubles the number of defined testpoints, but  this way a testcase can use ‘mid range’ frequencies for all CA flavours, reducing effort in testcase definition. 
Proposal 2: 
Option A: Use the first tespoint for non-RF CA testing, modify test descriptions to use ‘low-high range’ for Intra-Band Non-Contiguous CA.

Option B: Define a ‘mid range’ testpoint with two CCs separated by 5MHz gap, centered at the middle frequency of the band. It shall be used for most Demod/CQI/RRM etc tests. 
For ease of use, it is benefical to use the same table format as for class C, introduced during the last meeting in [1] and [2] by Bledar. The new tables should be placed in the same section as class C tables, if already present. Adding Wgap column will increase readability. 
Proposal 3: In 36.508 4.3.1.X, Re-use Class C Table Format for Class A-A NC CA, with addition of Wgap column, place the table in the same section as Class C.
There are several NC CA testpoints defined in 36.521-1 Chapter 7 for REFSENS tests, as well as other DL RF tests. Since those are specific to those tests, not general, they do not need to be included in 36.508. This is already the case for, for example, a few of UL NS_xx testcases. Since the testpoints are quite arbitrary, adding them to 36.508 would create confusion.
Proposal 4: Do not add additional REFSENS testpoints to 36.508, keep the definition in 36.521-1 only
For RRM test cell mapping, most intra-band tests use Cells 1, 2 and 4. For ease of use, this should also be the default set for intra-band non-contiguous.Those cells correspond to ‘mid’ for contiguous CA, they should correspond to ‘low-high’ for NC CA, ie. Cell 1 is low, Cell 2 is high. (or both are  ‘mid’ if going with Proposal 2 Option B). Especially if going with Option A, there will be only 1 mapping available, so Cells corresponding to different frequencies in single carrier case (f1,f2 and f3) should all point to the same frequencies in non-contiguous case.
Other option would be to specify Cell 6, 2 and 4 in Annex E of 36.521-3 as default for non-contiguous CA, also corresponding to Low-High scenario. This would require no changes in 36.508.
Proposal 5: Re-use Cells 1,2 and 4 as default cells for intra-band non-contiguos RRM tests. The cells shall correspond to ‘low-high’ scenario. There is only one cell frequency choice for NC CA. 
3. Example – based on Band 3
<<Sections Omitted>>

4.3.1.1.3
FDD reference test frequencies for operating band 3
Table 4.3.1.1.3-1: Test frequencies for E-UTRA channel bandwidth for operating band 3

	Test Frequency ID
	Bandwidth

[MHz]
	NUL
	Frequency of Uplink [MHz]
	NDL
	Frequency of Downlink [MHz]

	Low Range
	1.4
	19207
	1710.7
	1207
	1805.7

	
	3
	19215
	1711.5
	1215
	1806.5

	
	5
	19225
	1712.5
	1225
	1807.5

	
	10
	19250
	1715
	1250
	1810

	
	15 [1]
	19275
	1717.5
	1275
	1812.5

	
	20 [1]
	19300
	1720
	1300
	1815

	Mid Range
	1.4/3/5/10

15 [1]/20 [1]
	19575
	1747.5
	1575
	1842.5

	High Range
	1.4
	19943
	1784.3
	1943
	1879.3

	
	3
	19935
	1783.5
	1935
	1878.5

	
	5
	19925
	1782.5
	1925
	1877.5

	
	10
	19900
	1780
	1900
	1875

	
	15 [1]
	19875
	1777.5
	1875
	1872.5

	
	20 [1]
	19850
	1775
	1850
	1870

	NOTE 1:
Bandwidth for which a relaxation of the specified UE receiver sensitivity requirement (TS 36.101 [27] Clause 7.3) is allowed.


4.3.1.1.3A
FDD reference test frequencies for CA in operating band 3

Table 4.3.1.1.3A-1: Test frequencies for CA_3C

	Range
	CC-Combo /
NRB_agg
[RB]
	
	
	CC1
Note1
	
	
	
	
	CC2
Note1
	
	

	
	
	BW
[RB]
	NUL
	fUL
[MHz]
	NDL
	fDL
[MHz]
	BW
[RB]
	NUL
	fUL
[MHz]
	NDL
	fDL
[MHz]

	Low
	25+100
	25
	19225
	1712.5
	1225
	1807.5
	100
	19337
	1724.2
	1342
	1819.2

	
	
	100
	19300
	1720
	1300
	1815
	25
	19417
	1731.7
	1417
	1826.7

	
	50+100
	50
	19250
	1715
	1250
	1810
	100
	19394
	1729.4
	1394
	1824.4

	
	
	100
	19300
	1720
	1300
	1815
	50
	19444
	1734.4
	1444
	1829.4

	
	75+100
	75
	19275
	1717.5
	1275
	1812.5
	100
	19446
	1734.6
	1446
	1829.6

	
	
	100
	19300
	1720
	1300
	1815
	75
	19471
	1737.1
	1471
	1832.1

	
	100+100
	100
	19300
	1720
	1300
	1815
	100
	19498
	1739.8
	1498
	1834.8

	Mid
	25+100
	25
	19470
	1737
	1470
	1832
	100
	19587
	1748.7
	1587
	1843.7

	
	
	100
	19550
	1745
	1550
	1840
	25
	19667
	1756.7
	1667
	1851.7

	
	50+100
	50
	19470
	1737
	1470
	1832
	100
	19614
	1751.4
	1614
	1846.4

	
	
	100
	19520
	1742
	1520
	1837
	50
	19664
	1756.4
	1664
	1851.4

	
	75+100
	75
	19470
	1737
	1470
	1832
	100
	19641
	1754.1
	1641
	1849.1

	
	
	100
	19500
	1740
	1500
	1835
	75
	19671
	1757.1
	1671
	1852.1

	
	100+100
	100
	19475
	1737.5
	1475
	1832.5
	100
	19673
	1757.3
	1673
	1852.3

	High
	25+100
	25
	19733
	1763.3
	1733
	1858.3
	100
	19850
	1775
	1850
	1870

	
	
	100
	19808
	1770.8
	1808
	1865.8
	25
	19925
	1782.5
	1925
	1877.5

	
	50+100
	50
	19706
	1760.6
	1706
	1855.6
	100
	19850
	1775
	1850
	1870

	
	
	100
	19756
	1765.6
	1756
	1860.6
	50
	19900
	1780
	1900
	1875

	
	75+100
	75
	19679
	1757.9
	1679
	1852.9
	100
	19850
	1775
	1850
	1870

	
	
	100
	19704
	1760.4
	1704
	1855.4
	75
	19875
	1777.5
	1875
	1872.5

	
	100+100
	100
	19652
	1755.2
	1652
	1850.2
	100
	19850
	1775
	1850
	1870

	Note 1:
Carriers in increasing frequency order.


<Option A>
Table 4.3.1.1.3A-2: Test frequencies for CA_3A-3A
	Range
	CC-Combo /
NRB_agg
[RB]
	
	
	CC1
Note1
	
	
	Wgap

[MHz]
	
	
	CC2
Note1
	
	

	
	
	BW
[RB]
	NUL
	fUL
[MHz]
	NDL
	fDL
[MHz]
	
	BW
[RB]
	NUL
	fUL
[MHz]
	NDL
	fDL
[MHz]

	Low-High
	25+25
	25
	19225
	1712.5
	1225
	1807.5
	65
	25
	19925
	1782.5
	1925
	1877.5

	
	25+50
	25
	19225
	1712.5
	1225
	1807.5
	60
	50
	19900
	1780
	1900
	1875

	
	
	50
	19250
	1715
	1250
	1810
	60
	25
	19925
	1782.5
	1925
	1877.5

	
	25+75
	25
	19225
	1712.5
	1225
	1807.5
	55
	75
	19875
	1777.5
	1875
	1872.5

	
	
	75
	19275
	1717.5
	1275
	1812.5
	55
	25
	19925
	1782.5
	1925
	1877.5

	
	50+50
	50
	19250
	1715
	1250
	1810
	55
	50
	19900
	1780
	1900
	1875

	
	25+100
	25
	19225
	1712.5
	1225
	1807.5
	50
	100
	19850
	1775
	1850
	1870

	
	
	100
	19300
	1720
	1300
	1815
	50
	25
	19925
	1782.5
	1925
	1877.5

	
	50+75
	50
	19250
	1715
	1250
	1810
	50
	75
	19875
	1777.5
	1875
	1872.5

	
	
	75
	19275
	1717.5
	1275
	1812.5
	50
	50
	19900
	1780
	1900
	1875

	
	50+100
	50
	19250
	1715
	1250
	1810
	45
	100
	19850
	1775
	1850
	1870

	
	
	100
	19300
	1720
	1300
	1815
	45
	50
	19900
	1780
	1900
	1875

	
	75+75
	75
	19275
	1717.5
	1275
	1812.5
	45
	75
	19875
	1777.5
	1875
	1872.5

	
	75+100
	75
	19275
	1717.5
	1275
	1812.5
	40
	100
	19850
	1775
	1850
	1870

	
	
	100
	19300
	1720
	1300
	1815
	40
	75
	19875
	1777.5
	1875
	1872.5

	
	100+100
	100
	19300
	1720
	1300
	1815
	35
	100
	19850
	1775
	1850
	1870

	
	Note 1:
Carriers in increasing frequency order.


<Option B>
Table 4.3.1.1.3A-2: Test frequencies for CA_3A-3A
	Range
	CC-Combo /
NRB_agg
[RB]
	
	
	CC1
Note1
	
	
	Wgap

[MHz]
	
	
	CC2
Note1
	
	

	
	
	BW
[RB]
	NUL
	fUL
[MHz]
	NDL
	fDL
[MHz]
	
	BW
[RB]
	NUL
	fUL
[MHz]
	NDL
	fDL
[MHz]

	Low-High
	25+25
	25
	19225
	1712.5
	1225
	1807.5
	65
	25
	19925
	1782.5
	1925
	1877.5

	
	25+50
	25
	19225
	1712.5
	1225
	1807.5
	60
	50
	19900
	1780
	1900
	1875

	
	
	50
	19250
	1715
	1250
	1810
	60
	25
	19925
	1782.5
	1925
	1877.5

	
	25+75
	25
	19225
	1712.5
	1225
	1807.5
	55
	75
	19875
	1777.5
	1875
	1872.5

	
	
	75
	19275
	1717.5
	1275
	1812.5
	55
	25
	19925
	1782.5
	1925
	1877.5

	
	50+50
	50
	19250
	1715
	1250
	1810
	55
	50
	19900
	1780
	1900
	1875

	
	25+100
	25
	19225
	1712.5
	1225
	1807.5
	50
	100
	19850
	1775
	1850
	1870

	
	
	100
	19300
	1720
	1300
	1815
	50
	25
	19925
	1782.5
	1925
	1877.5

	
	50+75
	50
	19250
	1715
	1250
	1810
	50
	75
	19875
	1777.5
	1875
	1872.5

	
	
	75
	19275
	1717.5
	1275
	1812.5
	50
	50
	19900
	1780
	1900
	1875

	
	50+100
	50
	19250
	1715
	1250
	1810
	45
	100
	19850
	1775
	1850
	1870

	
	
	100
	19300
	1720
	1300
	1815
	45
	50
	19900
	1780
	1900
	1875

	
	75+75
	75
	19275
	1717.5
	1275
	1812.5
	45
	75
	19875
	1777.5
	1875
	1872.5

	
	75+100
	75
	19275
	1717.5
	1275
	1812.5
	40
	100
	19850
	1775
	1850
	1870

	
	
	100
	19300
	1720
	1300
	1815
	40
	75
	19875
	1777.5
	1875
	1872.5

	
	100+100
	100
	19300
	1720
	1300
	1815
	35
	100
	19850
	1775
	1850
	1870

	Mid
	25+25
	25
	19525
	1742.5
	1525
	1837.5
	5
	25
	19625
	1752.5
	1625
	1847.5

	
	25+50
	25
	19500
	1740
	1500
	1835
	5
	50
	19625
	1752.5
	1625
	1847.5

	
	
	50
	19525
	1742.5
	1525
	1837.5
	5
	25
	19650
	1755
	1650
	1850

	
	25+75
	25
	19475
	1737.5
	1475
	1832.5
	5
	75
	19625
	1752.5
	1625
	1847.5

	
	
	75
	19525
	1742.5
	1525
	1837.5
	5
	25
	19675
	1757.5
	1675
	1852.5

	
	50+50
	50
	19500
	1740
	1500
	1835
	5
	50
	19650
	1755
	1650
	1850

	
	25+100
	25
	19450
	1735
	1450
	1830
	5
	100
	19625
	1752.5
	1625
	1847.5

	
	
	100
	19525
	1742.5
	1525
	1837.5
	5
	25
	19700
	1760
	1700
	1855

	
	50+75
	50
	19475
	1737.5
	1475
	1832.5
	5
	75
	19650
	1755
	1650
	1850

	
	
	75
	19500
	1740
	1500
	1835
	5
	50
	19675
	1757.5
	1675
	1852.5

	
	50+100
	50
	19450
	1735
	1450
	1830
	5
	100
	19650
	1755
	1650
	1850

	
	
	100
	19500
	1740
	1500
	1835
	5
	50
	19700
	1760
	1700
	1855

	
	75+75
	75
	19475
	1737.5
	1475
	1832.5
	5
	75
	19675
	1757.5
	1675
	1852.5

	
	75+100
	75
	19450
	1735
	1450
	1830
	5
	100
	19675
	1757.5
	1675
	1852.5

	
	
	100
	19475
	1737.5
	1475
	1832.5
	5
	75
	19700
	1760
	1700
	1855

	
	100+100
	100
	19450
	1735
	1450
	1830
	5
	100
	19700
	1760
	1700
	1855

	
	Note 1:
Carriers in increasing frequency order.


4.3.1.1.4
FDD reference test frequencies for operating band 4
<<Sections Omitted>
Table 4.4.2-1: Definition of test frequencies and simulated cells

	Test frequency
	RAT
	Operating band
	Range
	Simulated cells

	f1
	E-UTRA
	Operating band under test
	Mid

(Note 1, Note 5, Note 8)
	Cell 1, Cell 2, Cell 4, Cell 11 (Note 4)

	f2
	E-UTRA
	Operating band under test
	High

(Note 1, Note 6, Note 8)
	Cell 3, Cell 12, Cell 23

	f3
	E-UTRA
	Operating band under test
	Low

(Note 1, Note 7, Note 8)
	Cell 6, Cell 13

	f4
	E-UTRA
	Operating band under test
	(Note 1)
	Cell 14

	f5
	E-UTRA
	Operating band for inter-band cells
	Mid

(Note 1)
	Cell 10, Cell 30, Cell 31

	f6
	E-UTRA
	Operating band for inter-band cells
	High

(Note 1)
	Cell 28, Cell 29

	f7
	E-UTRA
	Operating band for inter-band cells
	Low

(Note 1)
	

	f8
	UTRA
	Operating band for UTRA cells
	Mid

(Note 2)
	Cell 5, Cell 7

	f9
	UTRA
	Operating band for UTRA cells
	High

(Note 2)
	Cell 8

	f10
	UTRA
	Operating band for UTRA cells
	Low

(Note 2)
	Cell 9

	f11
	GERAN
	Operating band for GERAN cells
	Mid

(Note 3)
	Cell 24

	f12
	GERAN
	Operating band for GERAN cells
	High

(Note 3)
	Cell 25

	f13
	GERAN
	Operating band for GERAN cells
	Low

(Note 3)
	Cell 26

	f14
	CDMA2000 HRPD
	Operating band for CDMA2000 HRPD cells
	Mid
	Cell 15, Cell 16

	f15
	CDMA2000 HRPD
	Operating band for CDMA2000 HRPD cells
	High
	Cell 17

	f16
	CDMA2000 HRPD
	Operating band for CDMA2000 HRPD cells
	Low
	Cell 18

	f17
	CDMA2000 1xRTT
	Operating band for CDMA2000 1xRTT cells
	Mid
	Cell 19, Cell 20

	f18
	CDMA2000 1xRTT
	Operating band for CDMA2000 1xRTT cells
	High
	Cell 21

	f19
	CDMA2000 1xRTT
	Operating band for CDMA2000 1xRTT cells
	Low
	Cell 22

	f20
	WLAN
	Operating band for WLAN cells
	FFS
	Cell 27

	Note 1:
For signalling test, see clause 6.2.3.

Note 2:
See TS 34.108 [5] clause 5.1.

Note 3:
For signalling test, see clause 6.3.1.4. For RRM test, see clause 7.2.2.1.

Note 4:
For signalling test, simultaneous co-existence of Cell 2 with Cell 11 is not allowed.

Note 5:
For RRM test with intra-band contiguous CA, both PCC and SCC are “Mid”, with the test frequencies specified in clauses 4.3.1.1.xA for FDD and 4.3.1.2.xA for TDD

Note 6:
For RRM test with intra-band contiguous CA, both PCC and SCC are “High”, with the test frequencies specified in clauses 4.3.1.1.xA for FDD and 4.3.1.2.xA for TDD

Note 7:
For RRM test with intra-band contiguous CA, both PCC and SCC are “Low”, with the test frequencies specified in clauses 4.3.1.1.xA for FDD and 4.3.1.2.xA for TDD.

Note 8:     For RRM test with intra-band non-contiguous CA, PCC and SCC are “Low-High” with the test frequencies specified in clauses 4.3.1.1.xA for FDD and 4.3.1.2.xA for TDD.


4. Conclusion

NC CA Test Frequencies in 36.508 need to be defined. We propose the following:
Proposal 1: Define a testpoint with CCs at lower & upper band boundary. This testpoint should be labeled for easier reference, our suggestion is as ‘low-high range’. 
Proposal 2: 

Option A: Use the first tespoint for non-RF CA testing, modify test descriptions to use ‘low-high range’ for Intra-Band Non-Contiguous CA.

Option B: Define a ‘mid range’ testpoint with two CCs separated by 5MHz gap, centered at the middle frequency of the band. It shall be used for most Demod/CQI/RRM etc tests. 
Proposal 3: In 36.508 4.3.1.X, Re-use Class C Table Format for Class A-A NC CA, with addition of Wgap column, place the table in the same section as Class C.
Proposal 4: Do not add additional REFSENS testpoints to 36.508, keep the definition in 36.521-1 only
Proposal 5: Re-use Cells 1,2 and 4 as default cells for intra-band non-contiguos RRM tests. The cells shall correspond to ‘low-high’ scenario. There is only one cell frequency choice for NC CA.
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