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1    Introduction 
In the RAN#42 meeting, the new WI proposal “Extended UMTS/LTE 800MHz” was approved [1]. According to this decision, the technical specifications for the extended bands, i.e. Band A (UL: 815 - 830 MHz / DL: 860 - 875 MHz) for LTE and Band B (UL: 830 - 845 MHz / DL: 875 - 890 MHz) for UMTS/LTE, need to be discussed and defined. In this contribution, we investigate and propose the spurious emission requirements for these new bands.

2 Spurious emission limit for extended 800

2.1 For UMTS

In Japan, to introduce UMTS into the 800MHz band, where other cellular systems like cdmaOne has been operated simultaneously, required guard band width was investigated in the Telecommunications Council. As for the case where UMTS uplink may interfere with cdmaOne downlink, it was reported in [2] that 5MHz width would be needed as a guard band between those two systems for co-existence. Regarding the transmitter spurious emission from the UMTS UE to the interfered band, -36dBm/1.23MHz which power corresponds to -37dBm/1MHz was assumed for the above scenario [2][3]. According to the above study, the spurious emission requirements of Band VI were defined [4][5]. Since the above investigation was conducted for the frequency UL: 815-850MHz / DL: 860-895MHz, which includes the whole frequency range of Band B, the same spurious emission requirement is applied to Band B as shown in Table 1.
Table 1 Additional spurious emissions requirements
	Operating Band
	Frequency Bandwidth
	Measurement Bandwidth
	Minimum requirement

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

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

	
	1475.9 MHz  f  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

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

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

	
	1475.9 MHz  f  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


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 to Examine Expanded Use of Frequency Bands for Mobile Service [3]. The technical conditions for extended LTE 800 had also been investigated and by considering the operation in 15MHz channel bandwidth for both Band A and Band B and the corresponding traffic increase, the spurious emission limit for extended LTE 800 was introduced as regulation as follows. 
For the frequency range 860 MHz ( f ( 895 MHz, the required spurious emission limit for the protection of LTE UE receiver band is -40dBm/1MHz.
In addition, the downlinks of Band 1, 9, 11, 34 and PHS protection band also need protection from both Band A and Band B UEs. Therefore additional entries should be introduced as shown in Table 2.
Table 2 Spurious emission requirement for extended LTE 800
	E-UTRA Band
	Spurious emission 

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

	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
	 

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

	
	Frequency range
	860
	-
	895
	-40
	1
	

	
	Frequency range
	1884.5
	-
	1919.6
	-41
	0.3
	 

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

	
	Frequency range
	860
	-
	895
	-40
	1
	

	
	Frequency range
	1884.5
	-
	1919.6
	-41
	0.3
	 


2.2.2 Additional spurious emissions
Though Japanese low does not clearly mention the frequency range 860 MHz ( f ( 865 MHz, i.e. OOB domain which occurs if Band B is operated in the 15MHz channel bandwidth, for co-existence between Band A and Band B, the OOB domain necessarily has to be protected [7]. Therefore, the additional spurious emission requirement should be specified for the frequency range 860 MHz ( f ( 895 MHz. From the frequency allocation, this additional requirement will only need to be specified for Band B.
Therefore 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 800
	Frequency Bandwidth
	Measurement Bandwidth
	spectrum emission limit

	860 MHz ( f ( 895 MHz
	1 MHz
	-40 dBm


3 Conclusion

In this contribution, we consider spurious emission band UE co-existence for extended UMTS/LTE 800 respectively. 
- For UMTS

 The same spurious emission limit as that of Band VI is proposed for Band B.

- For LTE

We propose that the spurious emission limit for the protection of LTE UE receiver band for the frequency range 860 MHz ( f ( 895 MHz is -40dBm/1MHz. And the other proposed spurious emission limits are the same as that of Band 6.

In addition, the frequency range 860 MHz ( f ( 895 MHz has to be protected in OOB domain (860 MHz ( f ( 865 MHz). Therefore, the additional spurious emission requirement is also proposed.
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5.4.1    Spurious emissions
In this section, we investigate and propose the spurious emission requirements for Band B.
5.4.1.1 General spurious emissions requirements
The general spurious emissions requirements for Band B UEs are the same for other bands. 

5.4.1.2 Additional spurious emissions requirements
In Japan, to introduce UMTS into the 800MHz band, where other cellular systems like cdmaOne has been operated simultaneously, required guard band width was investigated in the Telecommunications Council. As for the case where UMTS uplink may interfere with cdmaOne downlink, it was reported in [x1] that 5MHz width would be needed as a guard band between those two systems for co-existence. Regarding the transmitter spurious emission from the UMTS UE to the interfered band, -36dBm/1.23MHz which power corresponds to -37dBm/1MHz was assumed for the above scenario [x1][x2]. According to the above study, the spurious emission requirements of Band VI were defined [x3]
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[x4]. Since the above investigation was conducted for the frequency UL: 815-850MHz / DL: 860-895MHz, the same spurious emission requirement is applied to Band B as shown in Table 5.4.1.2-1.

Table 5.4.1.2-1 Additional spurious emissions requirements
	Operating Band
	Frequency Bandwidth
	Measurement Bandwidth
	Minimum requirement

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

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

	
	1475.9 MHz  f  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

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

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

	
	1475.9 MHz  f  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


6.4.2 Spurious emissions
In this section, we investigate and propose the spurious emission requirements for Band A and Band B.
6.4.2.1 Minimum requirements
The general spurious emission requirements for Band A and Band B UEs are the same for other bands. 

6.4.2.2 Spurious emission band UE co-existence
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 to Examine Expanded Use of Frequency Bands for Mobile Service [x2]. The technical conditions for extended LTE 800 had also been investigated and by considering the operation in 15MHz channel bandwidth for Band A and Band B and the corresponding traffic increase, the spurious emission limit for extended LTE 800 was introduced as regulation as follows. 
For the frequency range 860 MHz ( f ( 895 MHz, 
the required spurious emission limit for the protection of LTE UE receiver band is -40dBm/1MHz.
In addition, the downlinks of Band 1, 9, 11, 34 and PHS protection band also need protection from both Band A and Band B UEs. Therefore additional entries should be introduced as shown in Table 6.4.2.2-1.

Table 6.4.2.2-1 Spurious emission requirement for extended LTE 800

	E-UTRA Band
	Spurious emission 

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

	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
	 

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

	
	Frequency range
	860
	-
	895
	-40
	1
	

	
	Frequency range
	1884.5
	-
	1919.6
	-41
	0.3
	 

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

	
	Frequency range
	860
	-
	895
	-40
	1
	

	
	Frequency range
	1884.5
	-
	1919.6
	-41
	0.3
	 


6.4.2.3 Additional spurious emissions

Though Japanese low does not clearly mention the frequency range 860 MHz ( f ( 865 MHz, i.e. OOB domain which occurs if Band B is operated in the 15MHz channel bandwidth, for co-existence between Band A and Band B, the OOB domain necessarily has to be protected [5]. Therefore, the additional spurious emission requirement should be specified for the frequency range 860 MHz ( f ( 895 MHz. From the frequency allocation, this additional requirement will only need to be specified for Band B.
Therefore when “NS 0_[x]” is indicated in the cell, the power of any UE spurious emission shall not exceed the level specified in Table 6.4.2.3-1. The A-MPR to meet this requirement is for further study.
Table 6.4.2.3-1 Additional requirement for extended LTE 800

	Frequency Bandwidth
	Measurement Bandwidth
	spectrum emission limit

	860 MHz ( f ( 895 MHz
	1 MHz
	-40 dBm
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