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1 Introduction
The following inter-band carrier aggregation scenarios were approved:

· Band 1 (UL[1910-1980]/DL[2110-2170]) and Band 5(UL[824-849]/DL[869-894])

· Band 3 (UL[1710-1785]/DL[1805-1880]) and Band 7(UL[2500-2570]/DL[2620-2690])

· Band 4 (UL[1710-1755]/DL[2110-2155]) and Band 13(UL[777-787]/DL[746-756])

· Band 4 (UL[1710-1755]/DL[2110-2155]) and Band 17(UL[704-716]/DL[734-746]) 
RAN4 has started to work on the core and performance requirements for inter-band carrier aggregation. The contribution analyses the possible impacts of inter-band carrier aggregation on BS RF requirements.
2 Discussion
First of all, the operating bands shall be specified for each inter-band carrier aggregation scenario, and this shall be implemented in sub-clause 5.5 in BS RF specifications (36.104/37.104):

Table 5.5-3. Inter-band non-contiguous carrier aggregation configurations

	CA Configuration
	Operating bands

	
	

	CA_1-5
	1

	
	5

	CA_3-7
	3

	
	7

	CA_4-13
	4

	
	13

	CA_4-17
	4

	
	17


The BS transmitter characteristics for inter-band carrier aggregation have been well covered in existing specification with exceptions on Section 6.6.4:
Transmitter spurious emissions. The current spurious emission domain is defined per band, where the transmitter spurious emission limits apply from 9 kHz to 12.75 GHz (or higher for some frequency band), excluding the frequency range from 10 MHz below the lowest frequency of the downlink operating band up to 10 MHz above the highest frequency of the downlink operating band. 
In case of multiple carrier transmissions in multiple bands, such as inter-band carrier aggregation, the operating band frequency range of each band shall be excluded from the spurious domain of the other bands. This can be illustrated in  Figure 1. It’s necessary to have this clarified in section 6.6.4.
Finally, we propose to continue using 36.808 as the Technical Report hosting all the approved analysis and the proposed changes to 36.104 as well as to 37. 104. 







Figure 1: Inter-band carrier aggregation 
3 Conclusion
The impact of inter-band carrier aggregation on BS RF specification is analyzed. It is proposed:
1. To continue using TR 36.808 for inter-band carrier aggregation.

2. To clarify the operating band and spurious domain frequency range for multiple carrier transmission in multiple bands such as inter-band carrier aggregation.

Text proposal for 36.808 is attached for approval.
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<Next Section for 36.808 for section 5: Operating band>

5
Operating bands
A Carrier aggregation configuration is defined as a set of one or more operating bands across which the BS aggregates carriers with a specific set of technical requirements. The carrier aggregation configurations shall be defined in appropriate Tables. 
The supported carrier aggregation configuration(s) and the maximum bandwidth supported by the BS in which multiple carriers can be aggregated on the UL and DL within an operating band shall be declared by the manufacturer.
E-UTRA is designed to operate for the carrier aggregation configurations defined in Tables 5.5-2 to 5.5-3.
Table 5.5-2. Intra-band contiguous carrier aggregation configurations

	CA Configuration
	Operating band

	
	

	CA_1
	1

	CA_40
	40


Table 5.5-3. Inter-band non-contiguous carrier aggregation configurations

	CA Configuration
	Operating bands

	
	

	CA_1-5
	1

	
	5

	CA_3-7
	3

	
	7

	CA_4-13
	4

	
	13

	CA_4-17
	4

	
	17


<Next section for 36.808 Section 6.6.4>
6.6.4
Transmitter spurious emissions
The E-UTRA Rel-8/9 spurious emission limits apply in frequency ranges that are more than 10 MHz below the lowest BS transmitter frequency of the operating band and more than 10 MHz above the highest BS transmitter frequency of the operating band. The spurious emission limits in frequency ranges that are more than 10 MHz outside the operating band are well aligned among E-UTRA, UTRA and MSR. 

The requirements apply whatever the type of transmitter considered (single carrier or multi-carrier). It applies for all transmission modes foreseen by the manufacturer's specification. As BS supporting contiguous CA transmits multiple component carriers and multi-carrier transmission mode is already covered by the existing requirements, no changes due to CA are foreseen in this respect.
In case of multiple carrier transmissions in multiple bands, such as inter-band carrier aggregation, the operating band frequency range of each band shall be excluded from the spurious domain of the other bands. This can be illustrated in Figure 6.6.4-1. It’s necessary to have this clarified in section 6.6.4.







Figure 6.6.4-1: Inter-band carrier aggregation 

Transmitter spurious emissions are defined in ITU-R Radio Regulations and ITU-R recommendations SM.329. They are included as regional requirements within TS 36.104. SM.329 recommends the 5th harmonic of the transmitting signal frequency as the upper bound of the measurement range for the spurious domain requirements from 600 MHz to 5.2 GHz. In current 3GPP specification, the upper bounds for spurious domain measurement in UTRA, E-UTRA and MSR are set at 12.75 GHz which corresponds to a maximum operation frequency of about 2.6 GHz. As in Rel-10 the scope of the CA WI does not include frequency bands beyond 2.4 GHz, no changes due to CA are expected for clause 6.6.4 in the Rel-10 timeframe.

In future CA WI additional frequency bands beyond 2.6 GHz such as the bands 3.4-3.6 GHz and 3.6-3.8 GHz may be introduced into the TS 36.104. This will require further consideration how to set the SM.329 upper limits for such bands as well as considerations regarding practical measurements and testing times and is left FFS.
<Next section for 36.808 Annex B Section 5.5>

5.5
Operating bands

E-UTRA is designed to operate in the operating bands defined in Table 5.5-1.

Table 5.5-1 E-UTRA frequency bands

	E‑UTRA Operating Band
	Uplink (UL) operating band
BS receive
UE transmit
	Downlink (DL) operating band
BS transmit 
UE receive
	Duplex Mode

	
	FUL_low   –  FUL_high
	FDL_low   –  FDL_high
	

	1
	1920 MHz 
	–
	1980 MHz 
	2110 MHz  
	–
	2170 MHz
	FDD

	2
	1850 MHz 
	–
	1910  MHz
	1930 MHz 
	–
	1990 MHz
	FDD

	3
	1710 MHz 
	–
	1785 MHz
	1805 MHz 
	–
	1880 MHz
	FDD

	4
	1710 MHz
	–
	1755 MHz 
	2110 MHz 
	–
	2155 MHz
	FDD

	5
	824 MHz
	–
	849 MHz
	869 MHz 
	–
	894MHz
	FDD

	61
	830 MHz
	–
	840  MHz
	875 MHz 
	–
	885 MHz
	FDD

	7
	2500 MHz
	–
	2570 MHz
	2620 MHz 
	–
	2690 MHz
	FDD

	8
	880 MHz
	–
	915 MHz
	925 MHz  
	–
	960 MHz
	FDD

	9
	1749.9 MHz
	–
	1784.9 MHz
	1844.9 MHz  
	–
	1879.9 MHz
	FDD

	10
	1710 MHz
	–
	1770 MHz
	2110 MHz 
	–
	2170 MHz
	FDD

	11
	1427.9 MHz 
	–
	1447.9 MHz
	1475.9 MHz  
	–
	1495.9 MHz
	FDD

	12
	698 MHz
	–
	716 MHz
	728 MHz
	–
	746 MHz
	FDD

	13
	777 MHz
	–
	787 MHz
	746 MHz
	–
	756 MHz
	FDD

	14
	788 MHz
	–
	798 MHz
	758 MHz
	–
	768 MHz
	FDD

	15
	Reserved
	
	
	Reserved
	
	
	FDD

	16
	Reserved
	
	
	Reserved
	
	
	FDD

	17
	704 MHz 
	–
	716 MHz
	734 MHz
	–
	746 MHz
	FDD

	18
	815 MHz 
	–
	830 MHz
	860 MHz
	–
	875 MHz
	FDD

	19
	830 MHz 
	–
	845 MHz
	875 MHz
	–
	890 MHz
	FDD

	20
	832 MHz
	–
	862 MHz
	791 MHz
	–
	821 MHz
	

	21
	1447.9 MHz
	–
	1462.9 MHz
	1495.9 MHz
	–
	1510.9 MHz
	FDD

	...
	
	
	
	
	
	
	

	33
	1900 MHz
	–
	1920 MHz
	1900 MHz
	–
	1920 MHz
	TDD

	34
	2010 MHz
	–
	2025 MHz 
	2010 MHz 
	–
	2025 MHz
	TDD

	35
	1850 MHz 
	–
	1910 MHz
	1850 MHz 
	–
	1910 MHz
	TDD

	36
	1930 MHz 
	–
	1990 MHz
	1930 MHz 
	–
	1990 MHz
	TDD

	37
	1910 MHz 
	–
	1930 MHz
	1910 MHz 
	–
	1930 MHz
	TDD

	38
	2570 MHz 
	–
	2620 MHz
	2570 MHz 
	–
	2620 MHz
	TDD

	39
	1880 MHz 
	–
	1920 MHz
	1880 MHz 
	–
	1920 MHz
	TDD

	40
	2300 MHz 
	–
	2400 MHz
	2300 MHz 
	–
	2400 MHz
	TDD

	Note 1: Band 6 is not applicable.


E-UTRA is designed to operate for the carrier aggregation configurations defined in Tables 5.5-2 to 5.5-3.
Table 5.5-2. Intra-band contiguous carrier aggregation configurations

	CA Configuration
	Operating band

	
	

	CA_1
	1

	CA_40
	40


Table 5.5-3. Inter-band non-contiguous carrier aggregation configurations

	CA Configuration
	Operating bands

	
	

	CA_1-5
	1

	
	5

	CA_3-7
	3

	
	7

	CA_4-13
	4

	
	13

	CA_4-17
	4

	
	17


<Next section for 36.808 Annex B Section 6.6.4>

6.6.4
Transmitter spurious emissions

The transmitter spurious emission limits apply from 9 kHz to 12.75 GHz, excluding the frequency range from 10 MHz below the lowest frequency of the downlink operating band up to 10 MHz above the highest frequency of the downlink operating band. For multiple carrier transmissions in multiple bands, such as inter-band carrier aggregation, the frequency range from 10 MHz below the lowest frequency of each downlink operating band up to 10 MHz above the highest frequency of each downlink operating band shall be excluded from applying the transmitter spurious emission limits specified in this section. Exceptions are the requirement in Table 6.6.4.3.1-2 and 6.6.4.3.1-3 that apply also closer than 10 MHz from the downlink operating band. For some operating bands the upper frequency limit is higher than 12.75 GHz.
The requirements shall apply whatever the type of transmitter considered (single carrier or multi-carrier). It applies for all transmission modes foreseen by the manufacturer's specification. Unless otherwise stated, all requirements are measured as mean power (RMS).

<End of all Text Proposal>
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