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1 Introduction

Last meeting, the approved way forward adopt the 40 MHz SEM agreed in RAN4 #52 (R4-093151) for 100+100 RB Aggregated Transmission Bandwidth Configuration. This contribution discusses 50+50 RB (10M+10MHz) contiguously CA SEM and presents the text proposal for LTE-A UE TR [1] on UE Spurious Emissions Mask (SEM) for section 6.6.2.1. 
2 Discussion
For 50+50 RB (10M+10MHz) contiguously CA, it is expected to use the Rel-8 single carrier 20MHz SEM. Some simulations are done to evaluate the PSD against the 20MHz SEM and required MPR.
In the simulations, we use the minimum carrier spacing of 300 kHz and Rel-8 guard band for the outermost component carrier for 10M+10MHz contiguously CA, as well as QPSK modulation at 2GHz centre frequency with full RB allocation. A PA with UTRAACLR1=33dBc is used. The IQ imbalance and carrier leakage are 25dBc and there is no CIM3. Figure 1 shows the simulation results for 10MHz+10MHz CA and 20MHz single carrier scenarios. In the figure, the red curve is the Rel-8 SEM for 20MHz channel bandwidth.
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Figure 1 PSD of the 10MHz+10MHz CA and 20MHz single carrier

The simulation results show that

If the Rel-8 20MHz SEM is applied to 10MHz+10MHz contiguous CA scenario, 1dB MPR is required. However, 2 dB MPR is required to meet the ACLR requirements [3].
No MPR is required for the 20MHz to meet the 20MHz SEM. However, 1 dB MPR is required to meet the Rel-8 ACLR requirements [3].

Similar to the MPR for ACLR requirement in [3], the 10MHz+10MHz contiguously CA need additional 1dB MPR for SEM requirement compare to 20MHz single carrier. The reason of that is also the PAPR change for CA. We propose the 20MHz single carrier SEM applied to 10MHz+10MHz contiguously CA and the additional MPR for CA is FFS.
3 References
[1] 36.807, Version 0.0.1 (R4-101079), “User Equipment (UE) radio transmission and reception” 
[2] R4-101395, “Discussion of UE unwanted emission in CA scenario”, Huawei
[3] R4-103107, “TP UE CA ACLR definition” , Huawei
Text proposal
< Start of Text Proposal >

6.6
Output RF spectrum 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 output UE transmitter spectrum consists of the three components; the emission within the occupied bandwidth (channel bandwidth), the Out Of Band (OOB) emissions and the far out spurious emission domain.
As captured in TR36.803 the spectrum emission mask scales in proportion to the channel bandwidth due to PA non-linearity for a single component carrier. In the case of multiple contiguous CC scenarios the working assumption is one PA is used to transmit multiple component carriers aggregated contiguously, and the spectrum mask should be proportional to the total number of contiguous channel bandwidth (REL8 approach).
R4-102739: Way forward

1. 
Adopt the 40 MHz SEM agreed in RAN4 #52 (R4-093151) for 100+100 RB Aggregated Transmission Bandwidth Configuration noting that NS_x approach can be used to meet additional regional requirements. 

2. 
SEM requirement is defined per carrier aggregation bandwidth class.
6.6.1
Occupied bandwidth

6.6.2
Out of band emission

6.6.2.1
Spectrum emission mask

Note the current RAN1 assumption assumes in the case of contiguous CC carriers then RB can be freely allocated for the different CC carriers
6.6.2.1A
Spectrum emission mask for contiguous CA
For intra-band contiguous CA, the spectrum emission mask shall be defined according the Aggregated channel Bandwidth with reasonable granularity. It’s suggested to specify the SEMs for CA scenarios with 30MHz and 40MHz channel bandwidth in Rel-10 time frame. 
	Table 6.6.2.1A-1 General E-UTRA SEM for Intra-band contiguous CA
　
	Spectrum emission limit (dBm)/ Aggregated channel bandwidth 

	ΔfOOB(MHz)
	BWChannel_CA<=20MHz
	20MHz< BWChannel_CA<=40MHz
	Measurement bandwidth

	 0-1
	
	
	30 kHz 

	 1-5
	
	
	1 MHz

	 5-20
	
	
	1 MHz

	 20-25
	
	
	1 MHz

	 25-40
	　
	
	1 MHz

	 40-45
	　
	
	1 MHz


6.6.2.2
Additional Spectrum Emission Mask 

Note the current RAN1 assumption assumes in the case of contiguous CC carriers then RB can be freely allocated for the different CC carriers 

< Next Section >
Annex B

Release 10 draft specification

6.6.2.1
Spectrum emission mask

The spectrum emission mask of the UE applies to frequencies (ΔfOOB) starting from the ( edge of the assigned E-UTRA channel bandwidth. For frequencies greater than (ΔfOOB) as specified in Table 6.6.2.1.1-1 the spurious requirements in clause 6.6.3 are applicable.

6.6.2.1.1
Minimum requirement

The power of any UE emission shall not exceed the levels specified in Table 6.6.2.1.1-1 and Table 6.6.2.1.1-2 for the specified channel bandwidth.

Table 6.6.2.1.1-1: General E-UTRA spectrum emission mask 

	Spectrum emission limit (dBm)/ Channel bandwidth  

	ΔfOOB
(MHz)
	1.4

MHz
	3.0

MHz
	5

MHz
	10

MHz
	15

MHz
	20

MHz
	Measurement bandwidth

	( 0-1
	-10
	-13
	-15 
	-18
	-20
	-21
	30 kHz 

	( 1-2.5
	-10
	-10
	-10
	-10
	-10
	-10 
	1 MHz

	( 2.5-2.8
	-25
	-10
	-10
	-10
	-10
	-10 
	1 MHz

	( 2.8-5
	
	-10
	-10
	-10
	-10
	-10
	1 MHz

	( 5-6
	
	-25
	-13
	-13
	-13
	-13
	1 MHz

	( 6-10
	
	
	-25
	-13
	-13 
	-13 
	1 MHz

	( 10-15
	
	
	
	-25
	-13 
	-13 
	1 MHz

	( 15-20
	
	
	
	
	-25 
	-13 
	1 MHz

	( 20-25
	
	
	
	
	
	-25 
	1 MHz


Table 6.6.2.2.1-2 General E-UTRA SEM for Intra-band contiguous CA
	　
	Spectrum emission limit (dBm)/ Aggregated channel bandwidth 

	ΔfOOB(MHz)
	BWChannel_CA<=20MHz
	20MHz< BWChannel_CA<=40MHz
	Measurement bandwidth

	 0-1
	
	
	30 kHz 

	 1-5
	
	
	1 MHz

	 5-20
	
	
	1 MHz

	 20-25
	
	
	1 MHz

	 25-40
	　
	
	1 MHz

	 40-45
	　
	
	1 MHz


Note:
 As a general rule, the resolution bandwidth of the measuring equipment should be equal to the measurement bandwidth. However, 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.
<End of Text Proposal>
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