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1 Introduction
In order to develop the transmitter characteristics for LTE-A UE supporting carrier aggregation, the boundary between ΔfOOB and spurious emission domain shall be defined first. In this document, we use the guideline in ITU-R SM.1541 and 1539 to propose the boundary of spurious emission domain for LTE-A UE supporting CA. Text proposal is provided that shall be captured in LTE-A UE TR [1] on UE spurious emissions in section 6.6.3. 
2 Discussion
Guideline regarding spurious domain can be found in ITU-R SM.1541 [3] cited as below:
Table 1: Start and end of OoB domain [3]
	Type of emission
	If necessary bandwidth 
BN is:
	Offset (() from the centre of the necessary bandwidth for the start of the OoB domain
	Frequency separation between the centre frequency and the spurious boundary 

	Narrow-band
	< BL (see Note 1)
	0.5 BN
	2.5 BL

	Normal
	BL to BU
	0.5 BN
	2.5 BN

	Wideband
	> BU
	0.5 BN
	BU + (1.5 BN)

	NOTE 1 – When BN < BL, no attenuation of unwanted emissions is recommended at frequency separations between 0.5 BN to 0.5 BL.

NOTE 2 – BL and BU are given in Recommendation ITU-R SM.1539.


Please note that the offsets in the table above are from the centre carrier frequency. Following the equation defined for wideband in the table 1 above, and by assigning BU to be 5MHz (please note this value is slightly different from the guideline in SM.1539), the spurious domain boundary for LTE Rel-8 channel bandwidth is defined as below where ΔfOOB is the offset of frequency range from channel edge for single carrier:

Table 6.6.3.1-1:  Boundary between E-UTRA ΔfOOB and spurious emission domain [5]
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In SM.1541 [3], the spurious domain for multiple carrier emission is defined to start from the edge of the assigned bandwidth. The guideline in SM.1539 [2] and SM.1541 can be followed to define the spurious domain for LTE-A UE supporting intra-band contiguous CA. Therefore, the boundary of spurious domain, or ΔfOOB, which is the offset from CA channel edge can be calculated by the formula below:

ΔfOOB= BU + (1.5 BN)=CA channel bandwidth+5MHz
The strict Category B requirements for spurious domain emission as defined in ITU-R SM.329 [4] shall also be followed for LTE-A UE supporting CA in the CA spurious domain to allow global roaming and UE coexistence.

Table 6.6.3.1A: Spurious emissions limits
	Frequency Range
	Maximum Level
	Measurement Bandwidth

	9 kHz ( f < 150 kHz
	-36 dBm
	1 kHz 

	150 kHz ( f < 30 MHz
	-36 dBm
	10 kHz 

	30 MHz ( f < 1000 MHz
	-36 dBm
	100 kHz

	1 GHz ( f < 12.75 GHz
	-30 dBm
	1 MHz
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6.6.3
Spurious emissions
Guideline regarding spurious domain can be found in ITU-R SM.1541 that is cited below:

Table 1: Start and end of OoB domain
	Type of emission
	If necessary bandwidth 
BN is:
	Offset (() from the centre of the necessary bandwidth for the start of the OoB domain
	Frequency separation between the centre frequency and the spurious boundary 

	Narrow-band
	< BL (see Note 1)
	0.5 BN
	2.5 BL

	Normal
	BL to BU
	0.5 BN
	2.5 BN

	Wideband
	> BU
	0.5 BN
	BU + (1.5 BN)

	NOTE 1 – When BN < BL, no attenuation of unwanted emissions is recommended at frequency separations between 0.5 BN to 0.5 BL.

NOTE 2 – BL and BU are given in Recommendation ITU-R SM.1539.


Please note that the offsets in table 1 above are from the centre carrier frequency. Following the equation defined for wideband in the table 1 above, and by assigning BU to be 5MHz (please note this value is slightly different from the guideline in SM.1539), the spurious domain boundary for LTE Rel-8 channel bandwidth is defined as below where ΔfOOB is the offset of frequency range from channel edge for single carrier:

Table 6.6.3.1-1:  Boundary between E-UTRA ΔfOOB and spurious emission domain
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In SM.1541, the spurious domain for multiple carrier emission is defined to start from the edge of the assigned bandwidth. The guideline in SM.1539 and SM.1541 can be followed to define the spurious domain for LTE-A UE supporting intra-band contiguous CA. Therefore, the boundary of spurious domain, or ΔfOOB, which is the offset from CA channel edge can be calculated by the formula below:

ΔfOOB= BU + (1.5 BN)=CA channel bandwidth+5MHz
6.6.3.1
Minimum requirements

The strict Category B requirements for spurious domain emission as defined in ITU-R SM.329 shall also be followed for LTE-A UE supporting CA in the CA spurious domain to allow global roaming and UE coexistence.

Table 6.6.3.1A: Spurious emissions limits
	Frequency Range
	Maximum Level
	Measurement Bandwidth

	9 kHz ( f < 150 kHz
	-36 dBm
	1 kHz 

	150 kHz ( f < 30 MHz
	-36 dBm
	10 kHz 

	30 MHz ( f < 1000 MHz
	-36 dBm
	100 kHz

	1 GHz ( f < 12.75 GHz
	-30 dBm
	1 MHz


<Next Section>
Annex B

Release 10 draft specification
6.6.3
Spurious emissions

Spurious emissions are emissions which are caused by unwanted transmitter effects such as harmonics emission, parasitic emissions, intermodulation products and frequency conversion products, but exclude out of band emissions. The spurious emission limits are specified in terms of general requirements inline with SM.329 [2] and E-UTRA operating band requirement to address UE co-existence. 
Unless otherwise stated, the spurious emission limits apply for the frequency ranges that are more than ΔfOOB (MHz) in Table 6.6.3.1-1 from the edge of the channel bandwidth. For contiguous carrier aggregation, the spurious emission limits apply for the frequency ranges that are more than ΔfOOB (MHz) as defined in sub clause 6.6.3.1 from the CA channel edge. To improve measurement accuracy, sensitivity and efficiency, the resolution bandwidth may be smaller than the measurement bandwidth. When the resolution bandwidth is smaller than the measurement bandwidth, the result should be integrated over the measurement bandwidth in order to obtain the equivalent noise bandwidth of the measurement bandwidth.
6.6.3.1
Minimum requirements

Table 6.6.3.1-1:  Boundary between E-UTRA ΔfOOB and spurious emission domain
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The spurious emission limits in Table 6.6.3.1-2 apply for all transmitter band configurations (RB) and channel bandwidths. ΔfOOB for contiguous carrier aggregation is calculated using the equation below:
ΔfOOB=CA channel bandwidth+5MHz
NOTE:
In order that the measurement of spurious emissions falls within the frequency ranges that are more than ΔfOOB (MHz) from the edge of the channel bandwidth, the minimum offset of the measurement frequency from each edge of the channel should be ΔfOOB + MBW/2. MBW denotes the measurement bandwidth defined in Table 6.6.3.1-2.

Table 6.6.3.1-2: Spurious emissions limits 

	Frequency Range
	Maximum Level
	Measurement Bandwidth

	9 kHz ( f < 150 kHz
	-36 dBm
	1 kHz 

	150 kHz ( f < 30 MHz
	-36 dBm
	10 kHz 

	30 MHz ( f < 1000 MHz
	-36 dBm
	100 kHz

	1 GHz ( f < 12.75 GHz
	-30 dBm
	1 MHz


<End of TP>
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