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1
Introduction
In RANWG4 #51bis, an Ad-Hoc meeting on DC-HSUPA was held, a summary of which was captured in [1]. The topic of specifying requirements for the transmitter characteristics for a DC-HSUPA UE was mainly discussed in this meeting. A few working assumptions were agreed upon and some items were listed as FFS. In this document, we discuss further the spurious emission requirements for DC-HSUPA.
2
Agreements from last meeting
Below we paste the relevant portion of the Ad-Hoc meeting minutes [1] with regard to spurious emissions requirements for DC-HSUPA:

Points made during discussions:

· ST-Ericsson commented that some more duplexer rejection might be available for Band 8 

· main open point is the need for the proposed relaxations indicated in R4-092275, Table 6.13a

Agreed way forward:

· proposed frequency boundaries of the spurious requirements as per R4-092275 will be evaluated further 
· need for the proposed relaxations indicated in R4-092275, Table 6.13a is FFS
3
Definition of Spurious Emission Domain for DC-HSUPA

In the case of single carrier transmission in the uplink, the spurious emission domain is defined as 12.5 MHz away from the UE centre carrier frequency, as shown in Figure 1. The choice of 12.5 MHz is selected as 250% of the necessary bandwidth, as recommended in ITU-R SM.329 [8]. 
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Figure 1: Spurious Emission Domain for SC-HSUPA

Now in the case of DC-HSUPA, we could define the spurious emissions region to begin from 25MHz from the centre frequency of the assigned carriers as shown in Figure 2. The choice of 25 MHz is selected as 250% of the necessary bandwidth, as recommended in ITU-R SM.329 [8]. However as we discuss below, we could define two spurious emission regions:

· General Spurious Emissions Region (begins from 20MHz from the centre frequency of the assigned carriers)
· Additional Spurious Emissions Region (begins from 25MHz from the centre frequency of the assigned carriers
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Figure 2: Spurious Emissions Domain Definition for DC-HSUPA
The general spurious requirements in WCDMA and LTE are common and is given in Table 1.
Table 1: General spurious emissions requirements
	Frequency Bandwidth
	Measurement Bandwidth
	Minimum requirement

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

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

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

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


In a measurement bandwidth of 3.84 MHz, the -30dBm/1 MHz translates to -24.2dBm/3.84 MHz. Based on the ACLR measurements performed at the PA output in Section 4, after accounting for implementation margin, these requirements can be easily met at frequencies which are greater than 20 MHz away from the centre of the assigned carrier frequencies which is consistent with the LTE requirement for 10MHz occupied bandwidth.

In a majority of cases, in the spurious domain, the additional spurious emission requirement of -60dBm/3.84 MHz is required to be met in many of the receive bands including the self receive bands. Based on the proposed definition of the spurious emissions region for additional spurious emissions requirements, we should be able to meet -60dBm/3.84MHz for most of the bands, so we can leave them alone. Any band whose ‘duplex gap’ is at least 20MHz (distance from centre of assigned carriers to receive band edge is at least 25 MHz in the worst case) corresponds to Region 3(that scales with the occupied bandwidth of 10MHz) as shown in Figure 2, which is consistent with our proposed scheme for additional spurious requirements.
Hence we propose the following:

Proposal 1: The General Spurious Requirements for DC-HSUPA are applicable at frequencies which are greater than 20 MHz away from the centre of the assigned carrier frequencies.

Proposal 2: The Additional Spurious Requirements for DC-HSUPA are applicable at frequencies which are greater than 25 MHz away from the centre of the assigned carrier frequencies
In the following section, we analyze a few cases for which there is a small duplex gap between the aggressor’s UL transmits band frequencies and the victim’s DL receive band frequencies leading to a need for relaxation in the additional spurious emissions requirement for these cases.
4
Spurious Emissions Analysis for DC-HSUPA
In this section, we perform a spurious emission analysis for DC-HSUPA, based on a transmitter model as shown in Figure 3. The duplexer model assumption is provided in Table 2. The table lists the cases for which there is a small duplex gap between the aggressor’s UL transmit band frequencies and victim DL receive band frequencies.
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Figure 3: DC-HSUPA Transmitter Model for the purpose of Spurious Emissions Analysis

Table 2: Duplexer Model Assumption

	Aggressor UL Tx Band
	Frequency Range [MHz]
	Victim DL Rx Band 
	Frequency Range of interest  [MHz]
	Rejection in Rx Band [dB]

	1
	1920-1980
	PHS
	1884.5 -1919.6
	0

	1
	1920-1980
	3
	1805-1880
	8

	1
	1920-1980
	9
	1844.9-1879.9
	8

	7
	2500-2570
	E-UTRA Band 38
	2590-2620
	0

	8
	880 - 915
	8
	925-935
	34

	12
	698 – 716
	12
	728-746
	34

	13
	777 - 787
	14
	758-768
	28

	13
	777-787
	Public Safety
	763-775
	0

	14
	788-798
	Public Safety
	769-775
	TBD

	19
	830 to 845
	18
	860 to 875
	0


Note: Rejection in Rx Band = Attenuation in Rx Band – Insertion Loss in Tx Band

In Tables 3, 7, 9, 11, 13, 15, and 17, we provide a list of ACLR quantities measured at different frequency offsets from the centre frequency of the occupied bandwidth (centre of the assigned adjacent carrier frequencies) assuming a DC-HSUPA waveform in the respective bands. These quantities are measured at the antenna port of the duplexer via simulation of the PA and the rest of the transmitter. The definition of the ACLR quantity is similar to the definition in [7], cut and paste below, except that we perform the measurement at non-adjacent frequencies relative to the occupied bandwidth of 10MHz.
Adjacent Channel Leakage power Ratio (ACLR) is the ratio of the sum of the RRC filtered mean power centered on each of the two assigned channel frequencies to the RRC filtered mean powers centered on an adjacent channel frequency.
Figure 4 illustrates the spectrum of a DC-HSUPA waveform (balanced powers across the 2 carriers). This corresponds to DC-HSUPA waveform 2 in Table 5. The PA output power is driven to the point such that ACLR,1 = 33dBc.
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Figure 4: DC-HSUPA Spectrum Plot at PA output when ACLR_o1 is driven to 33dBc

4.1
Spurious Emission Analysis for Band 1

Table 3: ACLR measurements via simulation of PA + transmitter model, Output power=23 dBm, Band 1

	Measurement Quantity
	Frequency offset from center of assigned frequencies        [MHz]
	Power Measurement at Antenna port of the Duplexer due to rejection in Rx Band [dBm/300 kHz]

	ACLR_o6
	22.5
	-43

	ACLR_o7
	25
	-47


4.1.1
Band 1(1920-1980 MHz) to PHS (1884.5 -1919.6 MHz)
As seen in Table 3, in order to meet the -41 dBm/300 kHz ( -30 dBm/3.84 MHz in the PHS band (1884.5 to 1919.6 MHz), we would need to be in the ACLR_o6 region (22.5 MHz from the center of the assigned carrier frequencies). After accounting for an implementation margin, we need to extend this boundary to 25 MHz away from the centre of the assigned carrier frequencies. 
Also, due to introduction of a guard band in PHS, LTE considered an additional MPR to meet the -41 dBm/300 kHz PHS spurious requirement while transmitting in the 1930-1940 MHz range of Band 1. We performed a similar analysis in the context of DC-HSUPA. The new PHS frequency band is 1884.5 MHz to 1915.7 MHz which has more guard band to Band 1 UL. If a UE transmits in dual carrier mode in 1930-1940 MHz, with center frequency of 1935 MHz, the offset to the new PHS band is 1935 – 1915.7 = 19.3 MHz. The table below captures the additional back-off versus the PHS spurious at 19.3 MHz from the center frequency of 1935 MHz.
We can see that an additional MPR of 1.5 or 2 dB satisfies the PHS spurious requirement. Further discussion is needed on whether this requirement needs to be supported in the case of DC-HSUPA deployments.
Table 4: Additional MPR needed to meet PHS spurious requirement at 19.3MHz from Band 1 operation

	A-MPR [dB]
	PHS Spurious (dBm/300kHz)

	0
	-34.7

	1
	-40

	1.5
	-43.5

	2
	-46.4


4.1.2
Band 1(1920-1980 MHz) to Band 3 (1805-1880 MHz) 
For large frequency offsets from the uplink transmit frequency, the ACLR simulation hits the noise floor and instead we had to perform lab measurements to evaluate the spurious emission requirement.

In Figure 5, an experiment was performed in the laboratory to measure the spurious emissions due to a DC-HSUPA waveform under the following setup:

· DC-HSUPA Transmitter was centered at 1925 MHz

· Transmitter power at PA output = 28dBm

· An  ACLR = 33dBc was measured at the PA output for this power measurement
· The receive band of interest is centered at 1805 to 1880 MHz

· Spectrum measurement at output of PA

· Assume a duplexer rejection of 8dB in receive portion of Band 3 as listed in Table 2.
· 4 DC-HSUPA waveforms as defined in Table 5.
Table 5: DC-HSUPA Waveforms for the purpose of Spurious Emission Analysis

	
	Carrier 1
	Carrier 2
	Pilot Imbalance [dB]

	
	TBS

	Beta_ed1
	Beta_ed2
	Beta_ec
	Beta_hs
	TBS
	Beta_ed1
	Beta_ed2
	Beta_ec
	

	Waveform1
	6206
	84/15
	60/15
	24/15
	24/15
	7173
	84/15
	60/15
	24/15
	8

	Waveform2
	7173
	84/15
	60/15
	24/15
	24/15
	510
	47/15
	0
	24/15
	1

	Waveform3
	5178
	95/15
	0
	24/15
	24/15
	1015
	60/15
	0
	15/15
	1

	Waveform4
	5178
	95/15
	0
	24/15
	24/15
	256
	34/15
	0
	15/15
	-7


As seen in Figure 5, all the waveforms pass the existing requirement of -71dBm/100 kHz (~-55.15 dBm/3.84 MHz) requirement as defined in [2] from 1870 MHz to 1880 MHz.
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Figure 5: Spurious emission measurement in Band 3/9 due to DC-HSUPA transmission in Band 1
4.1.3
Band 1(1920-1980 MHz) to Band 9 (1844.9-1879.9 MHz)

Since Band 9 overlaps with the later portion of Band 3, from Figure 5 we observe that waveforms 1 and 3 fail the existing requirement of -60dBm/3.84 MHz. As a result we propose to relax the spurious emission requirement from -60dBm/3.84 MHz to -55dBm/3.84 MHz for Band 9 emissions from Band 1.
Table 6: Proposed relaxation to Additional Spurious Requirements for Band 1

	Operating Band
	Frequency Bandwidth
	Measurement Bandwidth
	Minimum requirement

	1
	1844.9 MHz  f  1879.9 MHz
	3.84 MHz
	-55 dBm


4.2
Spurious Emission Analysis for Band 7

4.2.1
Band 7 (2500-2570 MHz) to 2590-2620 MHz

This scenario is similar to Band 6 emissions (UL : 830-840 MHz) into 860 to 875 MHz. It is similar in the sense that the duplex gap between the bands is the same. As a result we propose the same requirement of -37 dBm/1MHz as defined for Band 6 in [2].
Table 7: Proposed relaxation to Additional Spurious Requirements for Band 7 in 2590-2620 MHz

	Operating Band
	Frequency Bandwidth
	Measurement Bandwidth
	Minimum requirement

	VII
	2590 MHz f 2620 MHz
	1MHz
	-37 dBm


4.3
Spurious Emission Analysis for Band 8

Table 8: ACLR measurements via simulation of PA + transmitter model, Output power=23 dBm, Band 8
	Measurement Quantity
	Frequency offset from center of assigned frequencies        [MHz]
	Power Measurement at Antenna port of the Duplexer due to rejection in Rx Band [dBm/3.84MHz]

	ACLR_o1
	7.5
	-44

	ACLR_o2
	12.5
	-47.7

	ACLR_o3
	15
	-51

	ACLR_o4
	17.5
	-57

	ACLR_o5
	20
	-61

	ACLR_o6
	22.5
	-66

	ACLR_o7
	25
	-71


4.3.1
Band 8 (880-915 MHz) to Band 8 (925-935 MHz)

The start of 925-935 MHz is 15 MHz away from the center of the DC-HSUPA edge signal. This means that ACLR_o3 term should apply. Accounting for an additional implementation margin of +1dB for the rest of the UE transmitter, we arrive at -50dBm/3.84MHz. This implies that the additional spurious emission requirement for Band 8 in this frequency bandwidth is relaxed as proposed in Table 9.
Table 9: Proposed relaxation to Additional Spurious Requirements for Band 8 in 925-935 MHz
	Operating Band
	Frequency Bandwidth
	Measurement Bandwidth
	Minimum requirement

	VIII
	925 MHz f 935 MHz
	100 kHz
3.84 MHz
	-57dBm *, ***
-50dBm

	Note ***
This requirement is applicable also for frequencies, which are between 5 MHz and 25 MHz away from the UE centre carrier frequency


4.4
Spurious Emission Analysis for Band 12

Table 10: ACLR measurements via simulation of PA + transmitter model, Output power = 23 dBm, Band 12

	Measurement Quantity
	Frequency offset from center of assigned frequencies        [MHz]
	Power Measurement at Antenna port of the Duplexer due to rejection in Rx Band [dBm/3.84MHz]

	ACLR_o3+
	17
	-56


4.4.1
Band 12 (698 – 716 MHz) to Band 13 (728-746 MHz)

The start of 728-746 MHz is 17 MHz away from the center of the DC-HSUPA edge signal. This means that ACLR_o3+ term should apply. Accounting for an implementation margin of +1dB for the rest of the UE transmitter, we arrive at -55dBm/3.84 MHz. This implies that the additional spurious emission requirement for Band 12 in this frequency bandwidth is relaxed as proposed in Table 11 below.
Table 11: Proposed relaxation to Additional Spurious Requirements for Band 12 in 728-746 MHz
	Operating Band
	Frequency Bandwidth
	Measurement Bandwidth
	Minimum requirement

	XII
	728 MHz ( f ( 746 MHz
	3.84 MHz
	-55dBm***

	Note ***
This requirement is applicable also for frequencies, which are between 5 MHz and 25 MHz away from the UE centre carrier frequency


4.5
Spurious Emission Analysis for Band 13

Table 12: ACLR measurements via simulation of PA + transmitter model, Output power=23 dBm, Band 13

	Measurement Quantity
	Frequency offset from center of assigned frequencies        [MHz]
	Power Measurement at Antenna port of the Duplexer due to rejection in Rx Band [dBm/3.84MHz]

	ACLR_o3
	15
	-45


4.5.1 Band 13 (777-787 MHz) to Band 14 (758-768 MHz)
Due to the gap spacing of 9 MHz between the edge of the UL of Band 13 and the start of the DL in Band 14, we consider below the relaxation in spurious emissions due to spectral re-growth.
The B13 transmit band starts at 777 MHz. The closest spurious emission is 768 MHz. Therefore, the offset from the center of the closest carrier in B13 to 768 MHz is 777 + 5 - 768 = 782 – 768 = 14MHz. So roughly the ACLR_o3 term applies which is equals -45 dBm / 3.84 MHz. Assuming an implementation margin of +1dB, we need to relax the 758-768 MHz spurious emission spec to -44 dBm / 3.84 MHz as shown in Table 13.
Table 13: Proposed relaxation to Additional Spurious Requirements for Band 13 in 758-768 MHz
	Operating Band
	Frequency Bandwidth
	Measurement Bandwidth
	Minimum requirement

	XIII
	758 MHz ( f ( 768 MHz
	3.84 MHz
	-44dBm***

	Note ***
This requirement is applicable also for frequencies, which are between 5 MHz and 25 MHz away from the UE centre carrier frequency


4.5.2 Band 13 (777-787 MHz) to Band PS receive band (763-775 MHz)

For spurious emissions into the public safety band (763MHz -775MHz), we propose a requirement corresponding to the FCC requirement of -35 dBm/6.25 KHz,
4.5.3 Band 13 (777-787 MHz) to Band PS transmit band (793-805 Mhz)

We propose to remove this requirement in order to be consistent with 36.101

4.6
Spurious Emission Analysis for Band 14

4.6.1 Band 14 (788-798 MHz) to Band PS receive band (769-775 MHz)

For spurious emissions into the public safety band (763MHz -775MHz), we propose a requirement corresponding to the FCC requirement of -35 dBm/6.25 KHz,
4.6.2 Band 14 (788-798 MHz) to Band PS transmit band (799-805 Mhz)

We propose to remove this requirement in order to be consistent with 36.101
4.7
Spurious Emission Analysis for Band 19

Table 14: ACLR measurements via simulation of PA + transceiver model, Output power = 23 dBm, Band 19

	Measurement Quantity
	Frequency offset from center of assigned frequencies        [MHz]
	Power Measurement at Antenna port of the Duplexer due to rejection in Rx Band [dBm/3.84MHz]

	ACLR_o5
	20
	-27


4.7.1 Band 19 (830-845 MHz) to Band 18 (860-875 MHz)

The offset from the center of the closest DC-HSUPA waveform in Band 19 to Band 18 is 860 - (845-5) = 20 MHz. So the ACLR_o5 term applies which equals -27 dBm / 3.84 MHz. Allowing for variation in different PA models,we propose a requirement of -24.1dBm/3.84 MHz which corresponds to -30 dBm/1MHz. Note that this requirement is consistent with E-UTRA requirement of  -30 dBm/1 MHz between Band 6 (UL: 830-840 MHz) to Band 18 (860-875 MHz) and there the guard band equals 25 MHz instead of 20 MHz.
Table 15: Proposed relaxation to Additional Spurious Requirements for Band 19 to Band 18 (860-875 MHz)
	Operating Band
	Frequency Bandwidth
	Measurement Bandwidth
	Minimum requirement

	XIX
	860 MHz  f < 875 MHz
	1 MHz
	-30 dBm


5
TP for 25.101 on Spurious Emissions
Requirements
We provide below a text proposal for 25.101 on spurious emission that applies to both single cell and dual cell operation on the uplink.

--------------------------- Sections Omitted ----------------------------------------------------
6.6.3
Spurious emissions

Spurious emissions are emissions which are caused by unwanted transmitter effects such as harmonics emission, parasitic emission, intermodulation products and frequency conversion products, but exclude out of band emissions.

The frequency boundary and the detailed transitions of the limits between the requirement for out band emissions and spectrum emissions are based on ITU-R Recommendations SM.329 [2].

6.6.3.1
Minimum requirement

These requirements are only applicable when a single carrier is assigned on the uplink,for frequencies, which are greater than 12.5 MHz away from the UE centre carrier frequency.

Table 6.12: General spurious emissions requirements

	Frequency Bandwidth
	Measurement Bandwidth
	Minimum requirement

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

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

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

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


Table 6.13: 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  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

	II
	728 MHz ( f ( 746 MHz
	3.84 MHz
	-60 dBm

	
	746 MHz ( f ( 758 MHz
	3.84 MHz
	-60 dBm

	
	758 MHz ( f ( 768 MHz
	3.84 MHz
	-60 dBm

	
	869 MHz ( f ( 894 MHz
	3.84 MHz
	-60 dBm

	
	1930 MHz ( f ( 1990 MHz
	3.84 MHz
	-60 dBm

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

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

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

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

	
	1805 MHz ( f ( 1880 MHz
	3.84 MHz
	-60 dBm

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

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

	IV
	728 MHz ( f ( 746 MHz
	3.84 MHz
	-60 dBm

	
	746 MHz ( f ( 756 MHz
	3.84 MHz
	-60 dBm

	
	758 MHz ( f ( 768 MHz
	3.84 MHz
	-60 dBm

	
	869 MHz ( f ( 894 MHz
	3.84 MHz
	-60 dBm

	
	1930 MHz ( f ( 1990 MHz
	3.84 MHz
	-60 dBm

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

	V
	728 MHz ( f ( 746 MHz
	3.84 MHz
	-60 dBm

	
	746 MHz ( f ( 756 MHz
	3.84 MHz
	-60 dBm

	
	758 MHz ( f ( 768 MHz
	3.84 MHz
	-60 dBm

	
	869 MHz ( f ( 894 MHz
	3.84 MHz
	-60 dBm

	
	1930 MHz ( f ( 1990 MHz
	3.84 MHz
	-60 dBm

	
	2110 MHz ( f ( 2170 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  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

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

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

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

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

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

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

	
	2590 MHz  f  2620 MHz
	3.84 MHz
	-50 dBm

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

-60 dBm

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

-60 dBm

	
	1805 MHz < f  1830 MHz
	100 kHz
3.84 MHz
	-71 dBm ** & *

-60 dBm **

	
	1830 MHz < f  1880 MHz
	100 kHz
3.84 MHz
	-71 dBm *

-60 dBm

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

	
	2620 MHz  f  2640 MHz
	3.84 MHz
	-60 dBm

	
	2640 MHz < f  2690 MHz
	3.84 MHz
	-60 dBm **

	IX
	860 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

	X
	728 MHz ( f ( 746 MHz
	3.84 MHz
	-60 dBm

	
	746 MHz ( f ( 756 MHz
	3.84 MHz
	-60 dBm

	
	758 MHz ( f ( 768 MHz
	3.84 MHz
	-60 dBm

	
	869 MHz ( f ( 894 MHz
	3.84 MHz
	-60 dBm

	
	1930 MHz ( f ( 1990 MHz
	3.84 MHz
	-60 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  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

	XII
	728 MHz ( f ( 746 MHz
	3.84 MHz
	-60 dBm

	
	746 MHz ( f ( 756 MHz
	3.84 MHz
	-60 dBm

	
	758 MHz ( f ( 768 MHz
	3.84 MHz
	-60 dBm


	
	869 MHz ( f ( 894 MHz
	3.84 MHz
	-60 dBm

	
	1930 MHz ( f ( 1990 MHz
	3.84 MHz
	-60 dBm

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

	XIII
	728 MHz ( f ( 746 MHz
	3.84 MHz
	-60 dBm

	
	746 MHz ( f ( 756MHz
	3.84 MHz
	-60 dBm

	
	758 MHz ( f ( 768 MHz
	3.84 MHz
	-60 dBm

	
	763 MHz ( f ( 775 MHz
	6.25 kHz
	[TBD] dBm ***

	
	793 MHz ( f ( 805 MHz
	6.25 kHz
	[TBD] dBm ***

	
	869 MHz ( f ( 894 MHz
	3.84 MHz
	-60 dBm

	
	1930 MHz ( f ( 1990 MHz
	3.84 MHz
	-60 dBm

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

	XIV
	728 MHz ( f ( 746 MHz
	3.84 MHz
	-60 dBm

	
	746 MHz ( f ( 756 MHz
	3.84 MHz
	-60 dBm

	
	758 MHz ( f ( 768 MHz
	3.84 MHz
	-60 dBm

	
	769 MHz ( f ( 775 MHz
	6.25 kHz
	[TBD] dBm ***

	
	799 MHz ( f ( 805 MHz
	6.25 kHz
	[TBD] dBm ***

	
	869 MHz ( f ( 894 MHz
	3.84 MHz
	-60 dBm

	
	1930 MHz ( f ( 1990 MHz
	3.84 MHz
	-60 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  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

	Note *
The measurements are made on frequencies which are integer multiples of 200 kHz. As exceptions, up to five measurements with a level up to the applicable requirements defined in Table 6.12 are permitted for each UARFCN used in the measurement

Note **
The measurements are made on frequencies which are integer multiples of 200 kHz. As exceptions, measurements with a level up to the applicable requirements defined in Table 6.12 are permitted for each UARFCN used in the measurement due to 2nd or 3rd harmonic spurious emissions 

Note ***    This requirement is applicable also for frequencies, which are between 2.5 MHz and 12.5 MHz away from the UE centre carrier frequency. 


6.6.3.2
Minimum requirement

The requirements in Table 6.12a are only applicable when 2 carriers are assigned on the uplink for frequencies which are greater than 20 MHz away from the centre of the assigned frequencies.
Table 6.12a: General spurious emissions requirements for DC-HSUPA
	Frequency Bandwidth
	Measurement Bandwidth
	Minimum requirement

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

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

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

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


The requirements in Table 6.13a are only applicable when 2 carriers are assigned on the uplink for frequencies which are greater than 25 MHz away from the centre of the assigned frequencies.
Table 6.13a: Additional spurious emissions requirements for DC-HSUPA
	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  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
	-55 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

	II
	728 MHz ( f ( 746 MHz
	3.84 MHz
	-60 dBm

	
	746 MHz ( f ( 758 MHz
	3.84 MHz
	-60 dBm

	
	758 MHz ( f ( 768 MHz
	3.84 MHz
	-60 dBm

	
	869 MHz ( f ( 894 MHz
	3.84 MHz
	-60 dBm

	
	1930 MHz ( f ( 1990 MHz
	3.84 MHz
	-60 dBm

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

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

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

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

	
	1805 MHz ( f ( 1880 MHz
	3.84 MHz
	-60 dBm

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

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

	IV
	728 MHz ( f ( 746 MHz
	3.84 MHz
	-60 dBm

	
	746 MHz ( f ( 756 MHz
	3.84 MHz
	-60 dBm

	
	758 MHz ( f ( 768 MHz
	3.84 MHz
	-60 dBm

	
	869 MHz ( f ( 894 MHz
	3.84 MHz
	-60 dBm

	
	1930 MHz ( f ( 1990 MHz
	3.84 MHz
	-60 dBm

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

	V
	728 MHz ( f ( 746 MHz
	3.84 MHz
	-60 dBm

	
	746 MHz ( f ( 756 MHz
	3.84 MHz
	-60 dBm

	
	758 MHz ( f ( 768 MHz
	3.84 MHz
	-60 dBm

	
	869 MHz ( f ( 894 MHz
	3.84 MHz
	-60 dBm

	
	1930 MHz ( f ( 1990 MHz
	3.84 MHz
	-60 dBm

	
	2110 MHz ( f ( 2170 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  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

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

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

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

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

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

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

	
	2590 MHz  f  2620 MHz
	1 MHz
	-37 dBm

	VIII
	925 MHz f 935 MHz
	100 kHz
3.84 MHz
	-57 dBm *, ***
-50 dBm

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

-60 dBm

	
	1805 MHz < f  1830 MHz
	100 kHz
3.84 MHz
	-71 dBm ** & *

-60 dBm **

	
	1830 MHz < f  1880 MHz
	100 kHz
3.84 MHz
	-71 dBm *

-60 dBm

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

	
	2620 MHz  f  2640 MHz
	3.84 MHz
	-60 dBm

	
	2640 MHz < f  2690 MHz
	3.84 MHz
	-60 dBm **

	IX
	860 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

	X
	728 MHz ( f ( 746 MHz
	3.84 MHz
	-60 dBm

	
	746 MHz ( f ( 756 MHz
	3.84 MHz
	-60 dBm

	
	758 MHz ( f ( 768 MHz
	3.84 MHz
	-60 dBm

	
	869 MHz ( f ( 894 MHz
	3.84 MHz
	-60 dBm

	
	1930 MHz ( f ( 1990 MHz
	3.84 MHz
	-60 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  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

	XII
	728 MHz ( f ( 746 MHz
	3.84 MHz
	-55 dBm ***

	
	746 MHz ( f ( 756 MHz
	3.84 MHz
	-60 dBm

	
	758 MHz ( f ( 768 MHz
	3.84 MHz
	-60 dBm

	
	869 MHz ( f ( 894 MHz
	3.84 MHz
	-60 dBm

	
	1930 MHz ( f ( 1990 MHz
	3.84 MHz
	-60 dBm

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

	XIII
	728 MHz ( f ( 746 MHz
	3.84 MHz
	-60 dBm

	
	746 MHz ( f ( 756MHz
	3.84 MHz
	-60 dBm

	
	758 MHz ( f ( 768 MHz
	3.84 MHz
	-44 dBm***

	
	763 MHz ( f ( 775 MHz
	6.25 kHz
	[TBD] dBm ***

	
	793 MHz ( f ( 805 MHz
	6.25 kHz
	[TBD] dBm ***

	
	869 MHz ( f ( 894 MHz
	3.84 MHz
	-60 dBm

	
	1930 MHz ( f ( 1990 MHz
	3.84 MHz
	-60 dBm

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

	XIV
	728 MHz ( f ( 746 MHz
	3.84 MHz
	-60 dBm

	
	746 MHz ( f ( 756 MHz
	3.84 MHz
	-60 dBm

	
	758 MHz ( f ( 768 MHz
	3.84 MHz
	-60 dBm

	
	769 MHz ( f ( 775 MHz
	6.25 kHz
	[TBD] dBm ***

	
	799 MHz ( f ( 805 MHz
	6.25 kHz
	[TBD] dBm ***

	
	869 MHz ( f ( 894 MHz
	3.84 MHz
	-60 dBm

	
	1930 MHz ( f ( 1990 MHz
	3.84 MHz
	-60 dBm

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

	XIX
	860 MHz  f < 875 MHz
	1 MHz
	-30 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

	Note *
The measurements are made on frequencies which are integer multiples of 200 kHz. As exceptions, up to five measurements with a level up to the applicable requirements defined in Table 6.12 are permitted for each UARFCN used in the measurement

Note **
The measurements are made on frequencies which are integer multiples of 200 kHz. As exceptions, measurements with a level up to the applicable requirements defined in Table 6.12 are permitted for each UARFCN used in the measurement due to 2nd or 3rd harmonic spurious emissions 

Note ***    This requirement is applicable also for frequencies, which are between 5 MHz and 25 MHz away from the UE centre carrier frequency. 


5
Conclusions
In this contribution, we have discussed the topic of Spurious Emissions requirements for DC-HSUPA. The proposals can be summarized as follows:
Based on these proposals, text proposals were provided for 25.101 on spurious emissions requirements that applies to both single cell and dual cell operation on the uplink.
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