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1 Introduction

In the previous RAN4 meeting in Zhuhai, the required MPR test results for multi cluster of intra-band CA in single carrier are provided by interested companies. And also according to network signal, A-MPR mask which is applied on top of MPR are proposed. But since the lack of time to study these required A-MPR mask, the provided A-MPR masks based on the network signal values are need to further studied and analyzed by interested companies.
In this contribution, we provide these required A-MPR masks is applied on top of MPR values with the band specific scenarios for multi-clustered simultaneous transmission in single CC in terms of UE Tx RF unwanted emission requirements such as ACLR, band specific SEM and band specific Spurious Emission.
2 RF simulation assumption for single CC
In this section, the required A-MPR levels for multi-clustered simultaneous transmission for single CC are simulated according to the number of network signal values (NS_XX). For the simulation parameter and assumption are arranged in [1]. In this paper, we provide required A-MPR values for 16QAM based on the Network signal values, respectively.

2-1. A-MPR mask for NS_03 (Operating Bandwidth: 2, 4, 10, 23, 25, 35, and 36)
NS_03 SEM mask is tighter than general SEM mask, as shown in table 1.
Table 1: NS_03 SEM Additional SEM requirements
	
	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
	-13
	-13
	-13
	-13
	-13
	-13
	1 MHz

	( 2.5-2.8
	-25
	-13
	-13
	-13
	-13
	-13
	1 MHz

	( 2.8-5
	
	-13
	-13
	-13
	-13
	-13
	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


2-2. A-MPR mask for NS_04 (Operating Bandwidth: 41)
NS_04 SEM mask is tighter than general SEM and NS_03 SEM mask, as shown in table 2.
Table 2: NS_04 Additional SEM requirements
	
	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
	-13
	-13
	-13
	-13
	-13
	-13
	1 MHz

	( 2.5-2.8
	-25
	-13
	-13
	-13
	-13
	-13
	1 MHz

	( 2.8-5.5
	
	-13
	-13
	-13
	-13
	-13
	1 MHz

	( 5.5-6
	
	-25
	-25
	-25
	-25
	-25
	1 MHz

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

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

	( 15-20
	
	
	
	
	-25
	-25
	1 MHz

	( 20-25
	
	
	
	
	
	-25
	1 MHz


2-3. A-MPR mask for NS_05 ((Operating Bandwidth: 1)
NS_05 uses the general E-UTRA SEM, but there are additional spurious emission requirements, as shown in table 3.

Table 3: NS_05 Additional SE requirements
	Frequency band
(MHz)
	Channel bandwidth / Spectrum emission limit (dBm)
	Measurement bandwidth 

	
	5

MHz
	10

MHz
	15

MHz
	20

MHz
	

	1884.5 f 1919.6*1
	-41
	-41
	-41
	-41
	300 KHz

	1884.5 f 1915.7*2
	-41
	-41
	-41
	-41
	300 KHz

	Note

1. Applicable when the lower edge of the assigned E-UTRA UL channel bandwidth frequency is larger than or equal to the upper edge of PHS band (1919.6 MHz) + 4 MHz + the Channel BW assigned, where Channel BW is as defined in Subclause 5.6. Operations below this point are for further study.

2. Applicable when the lower edge of the assigned E-UTRA UL channel bandwidth frequency is larger than or equal to the upper edge of PHS band (1915.7 MHz) + 4 MHz + the Channel BW assigned, where Channel BW is as defined in Subclause 5.6. Operations below this point are for further study.


2-4. A-MPR mask for NS_06 (Operating Bandwidth: 12, 13, 14, and 17)
NS_06 SEM is shown in table 4. It is also tighten general SEM mask.
Table 4: NS_06 Additional SEM requirements
	
	Spectrum emission limit (dBm)/ Channel bandwidth  

	ΔfOOB
(MHz)
	1.4

MHz
	3.0

MHz
	5

MHz
	10

MHz
	Measurement bandwidth

	( 0-0.1
	-13
	-13
	-15 
	-18 
	30 kHz 

	( 0.1-1
	-13
	-13
	-13
	-13
	100 kHz

	( 1-2.5
	-13
	-13
	-13
	-13
	1 MHz

	( 2.5-2.8
	-25
	-13
	-13
	-13
	1 MHz

	( 2.8-5
	
	-13
	-13
	-13
	1 MHz

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

	( 6-10
	
	
	-25
	-13
	1 MHz

	( 10-15
	
	
	
	-25
	1 MHz


2-5. A-MPR mask for NS_07 (Operating Bandwidth: 13)
NS_07 uses the same SEM as NS_06 but there is an additional spurious emissions requirement, shown in table 5.

Table 5: NS_07 Additional SE requirements 

	Frequency band
(MHz)
	Channel bandwidth / Spectrum emission limit (dBm)
	Measurement bandwidth 

	
	10 MHz
	

	769 ≤ f ≤ 775
	-57
	6.25 kHz


2-6. A-MPR mask for NS_08 (Operating Bandwidth: 19)
NS_08 uses the general SEM but there is an additional spurious emissions requirement, shown in table 6.

Table 6: NS_08 Additional SE requirements
	Frequency band
(MHz)
	Channel bandwidth / Spectrum emission limit (dBm)
	Measurement bandwidth 

	
	5MHz
	10MHz
	15MHz
	

	860 ≤ f ≤ 895
	-40
	-40
	-40
	1 MHz


2-7. A-MPR mask for NS_09 (Operating Bandwidth: 21)
NS_09 uses the general SEM, but there is an additional spurious emissions requirement, shown in table 7. 

Table 7: NS_09 Additional SE requirements
	Frequency band
(MHz)
	Channel bandwidth / Spectrum emission limit (dBm)
	Measurement bandwidth

	
	5MHz
	10MHz
	15MHz
	

	1475.9 ≤ f ≤ 1510.9
	-35
	-35
	-35
	1 MHz


2-8. A-MPR mask for NS_11 (Operating Bandwidth: 23)
NS_11 uses NS_03 SEM, shown in table 1. There are also additional spectrum requirements shown in table 8.

 Table 8: NS_11 Additional SE requirements
	Frequency range (MHz)
	Maximum Level (dBm)
	Measurement BW (MHz)

	1998-1999
	-21
	1

	1997-1998
	-27
	1

	1996-1997
	-32
	1

	1995-1996
	-37
	1

	1990-1995
	-40
	1

	-1990
	-50
	1


3 RF simulation results for single CC

In the, we evaluate A-MPR mask by RF simulation to meet the band specific SEM and/or SE. Figure 1 are the RF simulation results for required MPR and A-MPR values based on the network signaling values.
Since the lack of time to achieve A-MPR mask of all Network Signaling values, we just provide A-MPR masks forNS_03, NS_04, NS_05 and NS_06.
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Figure 1 Proposed all A-MPR mask for multi-clustered simultaneous transmission of 16-QAM in all network signalling cases for Single CC
To distinguish MPR mask and A-MPR mask for multi-clustered transmission in single CC, MPR mask is only applied to meet the unwanted emission mask such as general ACLR of E-UTRA/UTRA, general SE and general SEM. If UE received additional Network signalling from eNB scheduler, the UE might applied A-MPR values on top of MPR values. 
4 Conclusions


In this contribution we provided the simulation results of required A-MPR for multi-clustered simultaneous transmission for single CC and also proposed MPR masks as summarized in figure 1. 

From these simulation results, we can know that UE had some different A-MPR values based on the NS values. Therefore, for the A-MPR mask values according to NS-XX, we propose that the A-MPR mask could be applied on top of MPR values when UE received additional Network signalling from eNB. 
To evaluate the A-MPR mask, we recommend that companies provide the required MPR/A-MPR results for single CC under the agreed WF [1].
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