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1    Introduction 
In the RAN#44 meeting, the new WI proposal “Extended UMTS/LTE 1500MHz” was approved [1]. According to this decision, the technical specifications for the extended bands in the following need to be discussed and defined. In this contribution, we propose the spurious emission requirements for the following new bands.
· Revised Band XI/11 with reduction of 5MHz bandwidth (UL: 1427.9 – 1447.9 MHz / DL: 1475.9 – 1495.9 MHz)
· Band [XXI]/[21] (UL: 1447.9 – 1462.9 MHz / DL: 1495.9 – 1510.9 MHz) 

2 UE spurious emission limit for extended UMTS/LTE 1500
2.1 For UMTS

As a result of the co-existing studies with the following technologies: PDC system (ARIB standard RCR STD-27), DIGITAL MCA system (ARIB standard RCR STD-32) and Radio astronomy systems, the study of technical conditions for the required guard bands between each system was led by Telecommunications Council of Japan and the results was provided in [2]. According to this report, the required guard band between UMTS and UMTS systems with the spurious emission requirement of -60 dBm/ 3.84 MHz is 10 MHz. 
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　　　　　　　　　　　　     Figure 1 re-arrangement scenario of 1.5GHz band in Japan
Figure 1 illustrates the frequency re-arrangement for the extended 1500MHz. It is noted that, after the frequency re-arrangement, the main point should be considered is the co-existence issue between UMTS and UMTS. However, since the guard band of the extended frequency bandwidth is 13 MHz, which is larger than 10 MHz as defined in [2], the same spurious emissions limit -60 dBm/ 3.84 MHz of the existing Band XI can be applied to the whole extended band (35 MHz) by just extending the frequency bandwidth range by10MHz.

Therefore, the spurious emission limits of the each band, i.e. revised Band XI and Band [XXI] are defined as follows.
· For revised Band [XI]:
The spurious emission limit of revised Band XI is specified with the same requirement as the existing Band XI but extending the frequency range by10MHz.

· For Band [XXI]:
The spurious emission limit of Band [XXI] is the same as that of the revised Band XI.

Finally the spurious emissions requirements are summarized in the below Table 1.
Table 1: Additional spurious emissions requirements

	Operating Band
	Frequency Bandwidth
	Measurement Bandwidth
	Minimum requirement

	I
	860 MHz ( f ( 895 MHz
	3.84 MHz
	-60 dBm

	
	921 MHz  f < 925 MHz
	100 kHz
	-60 dBm

	
	925 MHz f 935 MHz
	100 kHz
3.84MHz
	-67 dBm
-60 dBm 

	
	935 MHz < f  960 MHz
	100 kHz
	-79 dBm

	
	1475.9 MHz  f  1510.9 MHz 1500.9 MHz
	3.84 MHz
	-60 dBm

	
	1805 MHz  f  1880 MHz
	100 kHz
	-71 dBm

	
	1844.9 MHz  f  1879.9 MHz
	3.84 MHz
	-60 dBm

	
	1884.5 MHz <f<1919.6 MHz
	300 kHz
	-41 dBm

	
	2110 MHz  f  2170 MHz
	3.84 MHz
	-60 dBm

	
	2620 MHz  f  2690 MHz
	3.84 MHz
	-60 dBm

	VI
	860 MHz  f < 875 MHz
	1 MHz
	-37 dBm

	
	875 MHz  f  895 MHz
	3.84 MHz
	-60 dBm

	
	1475.9 MHz  f  1510.9 MHz 1500.9 MHz
	3.84 MHz
	-60 dBm

	
	1844.9 MHz  f  1879.9 MHz
	3.84 MHz
	-60 dBm

	
	1884.5 MHz f 1919.6 MHz
	300 kHz
	-41 dBm

	
	2110 MHz  f  2170 MHz
	3.84 MHz
	-60 dBm

	IX
	860 MHz  f  895 MHz
	3.84 MHz
	-60 dBm

	
	1475.9 MHz  f  1510.9 MHz 1500.9 MHz
	3.84 MHz
	-60 dBm

	
	1844.9 MHz  f  1879.9 MHz
	3.84 MHz
	-60 dBm

	
	1884.5 MHz f 1919.6 MHz
	300 kHz
	-41 dBm

	
	2110 MHz  f  2170 MHz
	3.84 MHz
	-60 dBm

	XI             [revised]
	860 MHz  f  895 MHz
	3.84 MHz
	-60 dBm

	
	1475.9 MHz  f  1510.9 MHz　1500.9 MHz
	3.84 MHz
	-60 dBm

	
	1844.9 MHz  f  1879.9 MHz
	3.84 MHz
	-60 dBm

	
	1884.5 MHz f 1919.6 MHz
	300 kHz
	-41 dBm

	
	2110 MHz  f  2170 MHz
	3.84 MHz
	-60 dBm

	XIX
	860 MHz  f < 875 MHz
	1 MHz
	-37 dBm

	
	875 MHz  f  895 MHz
	3.84 MHz
	-60 dBm

	
	1475.9 MHz  f  1510.9 MHz　1500.9 MHz
	3.84 MHz
	-60 dBm

	
	1844.9 MHz  f  1879.9 MHz
	3.84 MHz
	-60 dBm

	
	1884.5 MHz f 1919.6 MHz
	300 kHz
	-41 dBm

	
	2110 MHz  f  2170 MHz
	3.84 MHz
	-60 dBm

	[XXI]
	860 MHz  f  895 MHz
	3.84 MHz
	-60 dBm

	
	1475.9 MHz  f  1510.9 MHz
	3.84 MHz
	-60 dBm

	
	1844.9 MHz  f  1879.9 MHz
	3.84 MHz
	-60 dBm

	
	1884.5 MHz f 1919.6 MHz
	300 kHz
	-41 dBm

	
	2110 MHz  f  2170 MHz
	3.84 MHz
	-60 dBm


2.2 For LTE

2.2.1 Spurious emission band UE co-existence for LTE
In Japan, the technical conditions for the effective use of mobile commercial-use frequencies for LTE and other next generation communication systems had been investigated by the study group under the Telecommunications Council  [3, 4, 5]. The technical conditions for extended LTE 1500 had also been investigated within the study group, and by considering the operation in up to 20 MHz channel bandwidth for the whole extended band (35 MHz) with the corresponding traffic increase, the spurious emission limit for extended LTE 1500 was specified as regulations as follows. 
· The same spurious emission limit is applied to the both revised Band 11 and Band [21].

· The spurious emission limit for frequency range 1475.9 MHz  f  1510.9 MHz is the followings,

1. for 5 MHz channel bandwidth,  -30dBm/1MHz

2. for channel bandwidth larger than or equal to 10MHz, -35dBm/1MHz
In addition, the frequency range 1475.9 MHz ( f ( 1510.9 MHz has OOB domain (1475.9 MHz ( f ( 1482.9 MHz). Finally, additional entries should be introduced as shown in Table 2. It should be noted that for 5 MHz channel bandwidth, the requirement is not specified in the table due to the same requirement as that of minimum spurious emissions limits in Table 6.6.3.1-2 in TS 36.101.
Table 2 Spurious emission requirement for extended LTE 1500
	E-UTRA   Band
	Spurious emission 

	
	Protected band
	Frequency range               (MHz)
	Level (dBm)
	Bandwidth (MHz)
	Comment

	1
	E-UTRA Band  1, 3, 7, 8, 9, 11, [21], 34, 38, 40
	FDL_low  
	- 
	FDL_high
	-50
	1
	 

	
	Frequency range
	860
	-
	895
	-50
	1
	

	
	Frequency range 
	1884.5
	-
	1919.6
	-41
	0.3
	Note3, Note4

	
	
	1884.5
	-
	1915.7
	
	
	Note3, Note5

	
	E-UTRA band 33
	1900
	- 
	1920
	-50
	1
	Note1

	
	E-UTRA band 39
	1880
	- 
	1920
	-50
	1
	Note1

	6
	E-UTRA Band  1, 9, 11, 34
	FDL_low  
	- 
	FDL_high
	-50
	1
	 

	
	Frequency range
	860
	-
	875
	-37
	1
	

	
	Frequency range
	875
	-
	895
	-50
	1
	

	
	Frequency range
	1884.5
	-
	1919.6
	-41
	0.3
	Note4

	
	
	1884.5
	-
	1915.7
	
	
	Note5

	9
	E-UTRA Band  1, 9, 11, [21], 34
	FDL_low  
	- 
	FDL_high
	-50
	1
	 

	
	Frequency range
	860
	-
	895
	-50
	1
	

	
	Frequency range
	1884.5
	-
	1919.6
	-41
	0.3
	Note4

	
	
	1884.5
	-
	1915.7
	
	
	Note5

	11 [revised]
	Frequency range
	1475.9 
	- 
	1510.9
	-35
	1
	Note7

	
	E-UTRA Band  1, 9, 11, 34
	FDL_low  
	- 
	FDL_high
	-50
	1
	 

	
	Frequency range
	860
	-
	895
	-50
	1
	

	
	Frequency range
	1884.5
	
	1919.6
	-41
	0.3
	Note4

	
	
	1884.5
	-
	1915.7
	
	
	Note5

	18
	E-UTRA Band  1, 9, 11, [21], 34
	FDL_low
	- 
	FDL_high
	-50
	1
	

	
	Frequency range
	860
	-
	895
	-40
	1
	Note6

	
	Frequency range
	1884.5
	-
	1919.6
	-41
	0.3
	Note4

	
	
	1884.5
	-
	1915.7
	
	
	Note5

	19
	E-UTRA Band  1, 9, 11, [21], 34
	FDL_low  
	- 
	FDL_high
	-50
	1
	

	
	Frequency range
	860
	-
	895
	-40
	1
	Note6

	
	Frequency range
	1884.5
	-
	1919.6
	-41
	0.3
	Note4

	
	
	1884.5
	-
	1915.7
	
	
	Note5

	[21]
	Frequency range
	1475.9 
	- 
	1510.9
	-35
	1
	Note7

	
	E-UTRA Band  1, 9, 34
	FDL_low  
	- 
	FDL_high
	-50
	1
	

	
	Frequency range
	860
	-
	895
	-50
	1
	

	
	Frequency range
	1884.5
	
	1919.6
	-41
	0.3
	Note4

	
	
	1884.5
	-
	1915.7
	
	
	Note5

	…
	
	
	
	
	
	
	

	34
	E-UTRA Band  1, 3, 7, 8, 9, 11, [21], 33, 38,39, 40
	FDL_low  
	- 
	FDL_high
	-50
	1
	Note2

	
	Frequency range
	860
	-
	895
	-50
	1
	

	
	Frequency range 
	1884.5
	-
	1919.6
	-41
	0.3
	Note4

	
	
	1884.5
	-
	1915.7
	
	
	Note5

	Note
	 

	1
	To meet these requirements some restriction will be needed for either the operating band or protected band

	2
	For non synchronised TDD operation to meet these requirements some restriction will be needed for either the operating band or protected band

	3
	Applicable when NS_05 in section 6.6.3.3.1 in TS 36.101 is signalled by the network.

	4
	Applicable when co-existence with PHS system operating in. 1884.5
-1919.6MHz. 

	5
	 Applicable when co-existence with PHS system operating in 1884.5-1915.7MHz.

	6
	Applicable when NS_[08] in section 6.6.3.3.3 in TS 36.101 is signalled by the network

	7
	Applicable to channel bandwidth larger than or equal to 10MHz


2.2.2 Additional spurious emissions
In case of a 15 MHz channel bandwidth for Band [21], frequency range 1475.9 MHz ( f ( 1510.9 MHz in clause 2.2.1 includes OOB domain 1475.9 MHz ( f ( 1482.9 MHz. However, the whole spurious range 1475.9 MHz ( f (  1510.9 MHz shall be protected according to Japanese regulations [5]. Therefore, the additional spurious emission requirement should be specified for the frequency range 1475.9 MHz ( f (  1510.9 MHz as the following.

When “NS 0[x]” is indicated in the cell, the power of any UE spurious emission shall not exceed the level specified in Table 3. The A-MPR to meet this requirement is for further study.
Table 3 Additional requirement for extended LTE 1500
	Frequency band
(MHz)
	Channel bandwidth / Spectrum emission limit (dBm)
	Measurement 
bandwidth

	
	5 MHz
	10 MHz
	15 MHz
	

	1475.9 MHz  f  1510.9 MHz
	-30
	-35
	-35
	1 MHz


3 Conclusion

In this contribution, we propose spurious emission band UE co-existence for extended UMTS/LTE 1500 respectively. The text proposal regarding this document is also attached below.
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5.4.1 Spurious emissions
5.4.1.1 For UMTS

As a result of the co-existing studies with the following technologies: PDC system (ARIB standard RCR STD-27), DIGITAL MCA system (ARIB standard RCR STD-32) and Radio astronomy systems, the study of technical conditions for the required guard bands between each system was led by Telecommunications Council of Japan and the results was provided in [4]. According to this report, the required guard band between UMTS and UMTS systems with the spurious emission requirement of -60 dBm/ 3.84 MHz is 10 MHz. 
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　　　　　　　　　　　　     Figure 5.4.1.1-1 re-arrangement scenario of 1.5GHz band in Japan
Figure 5.4.1.1-1 illustrates the frequency re-arrangement for the extended 1500MHz. It is noted that, after the frequency re-arrangement, the main point should be considered is the co-existence issue between UMTS and UMTS. However, since the guard band of the extended frequency bandwidth is 13 MHz, which is larger than 10 MHz as defined in [4], the same spurious emissions limit -60 dBm/ 3.84 MHz of the existing Band XI can be applied to the whole extended band (35 MHz) by just extending the frequency bandwidth range by10MHz.

Therefore, the spurious emission limits of the each band, i.e. revised Band XI and Band [XXI] are defined as follows.
· For revised Band [XI]:
The spurious emission limit of revised Band XI is specified with the same requirement as the existing Band XI but extending the frequency range by10MHz.

· For Band [XXI]:
The spurious emission limit of Band [XXI] is the same as that of revised Band XI.

Finally the spurious emissions requirements are summarized in the below Table 5.4.1.1-1.
Table 5.4.1.1-1: Additional spurious emissions requirements

	Operating Band
	Frequency Bandwidth
	Measurement Bandwidth
	Minimum requirement

	I
	860 MHz ( f ( 895 MHz
	3.84 MHz
	-60 dBm

	
	921 MHz  f < 925 MHz
	100 kHz
	-60 dBm

	
	925 MHz f 935 MHz
	100 kHz
3.84MHz
	-67 dBm
-60 dBm 

	
	935 MHz < f  960 MHz
	100 kHz
	-79 dBm

	
	1475.9 MHz  f  1510.9 MHz 1500.9 MHz
	3.84 MHz
	-60 dBm

	
	1805 MHz  f  1880 MHz
	100 kHz
	-71 dBm

	
	1844.9 MHz  f  1879.9 MHz
	3.84 MHz
	-60 dBm

	
	1884.5 MHz <f<1919.6 MHz
	300 kHz
	-41 dBm

	
	2110 MHz  f  2170 MHz
	3.84 MHz
	-60 dBm

	
	2620 MHz  f  2690 MHz
	3.84 MHz
	-60 dBm

	VI
	860 MHz  f < 875 MHz
	1 MHz
	-37 dBm

	
	875 MHz  f  895 MHz
	3.84 MHz
	-60 dBm

	
	1475.9 MHz  f  1510.9 MHz 1500.9 MHz
	3.84 MHz
	-60 dBm

	
	1844.9 MHz  f  1879.9 MHz
	3.84 MHz
	-60 dBm

	
	1884.5 MHz f 1919.6 MHz
	300 kHz
	-41 dBm

	
	2110 MHz  f  2170 MHz
	3.84 MHz
	-60 dBm

	IX
[revised]
	860 MHz  f  895 MHz
	3.84 MHz
	-60 dBm

	
	1475.9 MHz  f  1510.9 MHz 1500.9 MHz
	3.84 MHz
	-60 dBm

	
	1844.9 MHz  f  1879.9 MHz
	3.84 MHz
	-60 dBm

	
	1884.5 MHz f 1919.6 MHz
	300 kHz
	-41 dBm

	
	2110 MHz  f  2170 MHz
	3.84 MHz
	-60 dBm

	XI
	860 MHz  f  895 MHz
	3.84 MHz
	-60 dBm

	
	1475.9 MHz  f  1510.9 MHz　1500.9 MHz
	3.84 MHz
	-60 dBm


	
	1844.9 MHz  f  1879.9 MHz
	3.84 MHz
	-60 dBm

	
	1884.5 MHz f 1919.6 MHz
	300 kHz
	-41 dBm

	
	2110 MHz  f  2170 MHz
	3.84 MHz
	-60 dBm

	XIX
	860 MHz  f < 875 MHz
	1 MHz
	-37 dBm

	
	875 MHz  f  895 MHz
	3.84 MHz
	-60 dBm

	
	1475.9 MHz  f  1510.9 MHz　1500.9 MHz
	3.84 MHz
	-60 dBm

	
	1844.9 MHz  f  1879.9 MHz
	3.84 MHz
	-60 dBm

	
	1884.5 MHz f 1919.6 MHz
	300 kHz
	-41 dBm

	
	2110 MHz  f  2170 MHz
	3.84 MHz
	-60 dBm

	[XXI]
	860 MHz  f  895 MHz
	3.84 MHz
	-60 dBm

	
	1475.9 MHz  f  1510.9 MHz
	3.84 MHz
	-60 dBm

	
	1844.9 MHz  f  1879.9 MHz
	3.84 MHz
	-60 dBm

	
	1884.5 MHz f 1919.6 MHz
	300 kHz
	-41 dBm

	
	2110 MHz  f  2170 MHz
	3.84 MHz
	-60 dBm


5.4.1.2 For LTE

5.4.1.2.1 Spurious emission band UE co-existence for LTE
In Japan, the technical conditions for the effective use of mobile commercial-use frequencies for LTE and other next generation communication systems had been investigated by the study group under the Telecommunications Council [x1, x2, x3]. The technical conditions for extended LTE 1500 had also been investigated within the study group, and by considering the operation in up to 20 MHz channel bandwidth for the whole extended band (35 MHz) with the corresponding traffic increase, the spurious emission limit for extended LTE 1500 was specified as regulations as follows. 
· The same spurious emission limit is applied to the both revised Band 11 and Band [21].

· The spurious emission limit for frequency range 1475.9 MHz  f  1510.9 MHz is the followings,

1. for 5 MHz channel bandwidth,  -30dBm/1MHz

2. for channel bandwidth larger than or equal to 10MHz, -35dBm/1MHz
In addition, the frequency range 1475.9 MHz ( f ( 1510.9 MHz has OOB domain (1475.9 MHz ( f ( 1482.9 MHz). Finally, additional entries should be introduced as shown in Table 5.4.1.2.1-1. It should be noted that for 5 MHz channel bandwidth, the requirement is not specified in the table due to the same requirement as that of minimum spurious emissions limits in Table 6.6.3.1-2 in TS 36.101.
Table 5.4.1.2.1-1 Spurious emission requirement for extended LTE 1500

	E-UTRA   Band
	Spurious emission 

	
	Protected band
	Frequency range               (MHz)
	Level (dBm)
	Bandwidth (MHz)
	Comment

	1
	E-UTRA Band  1, 3, 7, 8, 9, 11, [21], 34, 38, 40
	FDL_low  
	- 
	FDL_high
	-50
	1
	 

	
	Frequency range
	860
	-
	895
	-50
	1
	

	
	Frequency range 
	1884.5
	-
	1919.6
	-41
	0.3
	Note3, Note4

	
	
	1884.5
	-
	1915.7
	
	
	Note3, Note5

	
	E-UTRA band 33
	1900
	- 
	1920
	-50
	1
	Note1

	
	E-UTRA band 39
	1880
	- 
	1920
	-50
	1
	Note1

	6
	E-UTRA Band  1, 9, 11, 34
	FDL_low  
	- 
	FDL_high
	-50
	1
	 

	
	Frequency range
	860
	-
	875
	-37
	1
	

	
	Frequency range
	875
	-
	895
	-50
	1
	

	
	Frequency range
	1884.5
	-
	1919.6
	-41
	0.3
	Note4

	
	
	1884.5
	-
	1915.7
	
	
	Note5

	9
	E-UTRA Band  1, 9, 11, [21], 34
	FDL_low  
	- 
	FDL_high
	-50
	1
	 

	
	Frequency range
	860
	-
	895
	-50
	1
	

	
	Frequency range
	1884.5
	-
	1919.6
	-41
	0.3
	Note4

	
	
	1884.5
	-
	1915.7
	
	
	Note5

	11 [revised]
	Frequency range
	1475.9 
	- 
	1510.9
	-35
	1
	Note7

	
	E-UTRA Band  1, 9, 11, 34
	FDL_low  
	- 
	FDL_high
	-50
	1
	 

	
	Frequency range
	860
	-
	895
	-50
	1
	

	
	Frequency range
	1884.5
	
	1919.6
	-41
	0.3
	Note4

	
	
	1884.5
	-
	1915.7
	
	
	Note5

	18
	E-UTRA Band  1, 9, 11, [21], 34
	FDL_low
	- 
	FDL_high
	-50
	1
	

	
	Frequency range
	860
	-
	895
	-40
	1
	Note6

	
	Frequency range
	1884.5
	-
	1919.6
	-41
	0.3
	Note4

	
	
	1884.5
	-
	1915.7
	
	
	Note5

	19
	E-UTRA Band  1, 9, 11, [21], 34
	FDL_low  
	- 
	FDL_high
	-50
	1
	

	
	Frequency range
	860
	-
	895
	-40
	1
	Note6

	
	Frequency range
	1884.5
	-
	1919.6
	-41
	0.3
	Note4

	
	
	1884.5
	-
	1915.7
	
	
	Note5

	[21]
	Frequency range
	1475.9 
	- 
	1510.9
	-35
	1
	Note7

	
	E-UTRA Band  1, 9, 34
	FDL_low  
	- 
	FDL_high
	-50
	1
	

	
	Frequency range
	860
	-
	895
	-50
	1
	

	
	Frequency range
	1884.5
	
	1919.6
	-41
	0.3
	Note4

	
	
	1884.5
	-
	1915.7
	
	
	Note5

	…
	
	
	
	
	
	
	

	34
	E-UTRA Band  1, 3, 7, 8, 9, 11, [21], 33, 38,39, 40
	FDL_low  
	- 
	FDL_high
	-50
	1
	Note2

	
	Frequency range
	860
	-
	895
	-50
	1
	

	
	Frequency range 
	1884.5
	-
	1919.6
	-41
	0.3
	Note4

	
	
	1884.5
	-
	1915.7
	
	
	Note5

	Note
	 

	1
	To meet these requirements some restriction will be needed for either the operating band or protected band

	2
	For non synchronised TDD operation to meet these requirements some restriction will be needed for either the operating band or protected band

	3
	Applicable when NS_05 in section 6.6.3.3.1 in TS 36.101 is signalled by the network.

	4
	Applicable when co-existence with PHS system operating in. 1884.5
-1919.6MHz. 

	5
	 Applicable when co-existence with PHS system operating in 1884.5-1915.7MHz.

	6
	Applicable when NS_[08] in section 6.6.3.3.3 in TS 36.101 is signalled by the network

	7
	Applicable to channel bandwidth larger than or equal to 10MHz


5.4.1.2.2 Additional spurious emissions

In case of a 15 MHz channel bandwidth for Band [21], frequency range 1475.9 MHz ( f ( 1510.9 MHz in clause 5.4.1.2.1 includes OOB domain 1475.9 MHz ( f ( 1482.9 MHz.  However, the whole spurious range 1475.9 MHz ( f (  1510.9 MHz shall be protected according to Japanese regulations [x3]. Therefore, the additional spurious emission requirement should be specified for the frequency range 1475.9 MHz ( f (  1510.9 MHz as the following.

When “NS 0[x]” is indicated in the cell, the power of any UE spurious emission shall not exceed the level specified in Table 5.4.1.2.2-1. The A-MPR to meet this requirement is for further study.
Table 5.4.1.2.2-1 Additional requirement for extended LTE 1500
	Frequency band
(MHz)
	Channel bandwidth / Spectrum emission limit (dBm)
	Measurement 
bandwidth

	
	5 MHz
	10 MHz
	15 MHz
	

	1475.9 MHz  f  1510.9 MHz
	-30
	-35
	-35
	1 MHz


------------- < End of text Proposal for TRxx.xxx > -----------------









































































