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1 Introduction

This contribution discusses a mistake in inter-band CA REFSENS harmonic formula and proposes to correct the mistake to avoid confusion and RAN5 test frequencies misalignment for TS 36.521 and TS 36.508.
2 Discussion

For the REFSENS harmonic exceptions test points, RAN4 provides a general rule such as the UL harmonic should be full overlapped with DL. But RAN5 must define the exact test points to have the accurate test cases, RAN4 harmonic formula is the reference for this.

Taking 3rd harmonic formula as an example, the test frequency ranges are defined as following in TS 36.101 Table Table 7.3.1A-0a,
The requirements should be verified for UL EARFCN of a low band (superscript LB) such that [image: image1.wmf]ë
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 the carrier frequency of a high band in MHz and [image: image4.wmf]LB
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 the channel bandwidth configured in the low band.
Our understanding for the part [image: image5.wmf]ë
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 is that the DL frequencies are 3 times of the UL frequencies, the part [image: image6.wmf]2
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 means that UL frequencies should be in the frequency ranges of the operating band’s UL range. If there’s no misunderstanding, we think the second formula may need minor revision to
[image: image7.wmf]__

/2/2

LBLBLBLBLB

ULlowChannelULULhighChannel

FBWfFBW

+££-

, i.e. the lowest and highest frequencies should be allowed.

We found this problem when reading RAN5 specification TS 36.521. For CA_4A-17A, it seems RAN5 intentionally offsets 0.1 MHz for B17 center frequency to strictly follow TS 36.101 formula. But the frequencies are not aligned with TS 36.508. It is a little strange. If TS 36.101 formula can be corrected, the frequencies can be aligned and the harmonic relationship can be also kept.

The followings are copied from 36.508,
4.3.1.1.17
FDD reference test frequencies for operating band 17

Table 4.3.1.1.17-1: Test frequencies for E-UTRA channel bandwidth for operating band 17

	Test Frequency ID
	Bandwidth

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

	Low Range
	5 [1]
	23755
	706.5
	5755
	736.5

	
	10 [1]
	23780
	709
	5780
	739

	Mid Range
	5 [1]/10 [1]
	23790
	710
	5790
	740

	High Range
	5 [1]
	23825
	713.5
	5825
	743.5

	
	10 [1]
	23800
	711
	5800
	741

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


36.521

Table 7.3A.3.4.1-15: Test frequencies and Test CC combinations for CA_4A-17A

	CBW
	Band 17

	
	10MHz

	
	Low range
	Mid range
	High range

	Band 4 as PCC
	10 MHz
	Mid range
	X
	-
	X

	Band 4 as SCC
(Note 1)
	10MHz
	Low range
	X2
	-
	-

	
	
	Mid range
	-
	X3
	-

	
	
	High range
	-
	-
	X4

	 Note 1:
For Band 4 as SCC the exceptions described in Table 7.3A.0-1 are tested. For this purpose the test frequencies are selected to fulfil the formula in Table 7.3A.0-1 Note 6.
Note 2:
Band 17:
fUL = 709.1 MHz (NUL = 23781), fDL = 739.1 MHz (NDL = 5781)
Band 4:
fDL = 2127.3 MHz (NDL = 2123)

Note 3:
Band 17:
fUL = 710 MHz (NUL = 23790), fDL = 740 MHz (NDL = 5790)
Band 4:
fDL = 2130 MHz (NDL = 2150)

Note 4:
Band 17:
fUL = 710.9 MHz (NUL = 23799), fDL = 740.9 MHz (NDL = 5799)
Band 4:
fDL = 2132.7 MHz (NDL = 2177)

	

	

	

	


The difference was marked in red. Therefore, we propose to correct all of the harmonic formula to allow the lowest and highest frequencies to avoid the future possible confusion.
3 Conclusion
This contribution discusses a mistake in the REFSENS harmonic exceptions formula. Formula [image: image8.wmf]2
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 should be corrected to 
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 to allow the lowest and highest frequencies operation. We propose to correct all of the harmonic formula to avoid future possible confusion.
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