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1 Introduction

In the previous RAN4 #62 meeting in Dresden, the required A-MPR mask for multi cluster of intra-band CA in multiple CC are discussed and agreed with brackets. So RAN4 verify the A-MPR value according to the RB start position and the number of contiguous RB allocation. In this paper, we provide simulation RF to check the proposed A-MPR values according to the RB start position and the number of contiguous RB allocation. 
2 RF simulation assumption for CA_1C
In this section, the required A-MPR levels for multi-clustered simultaneous transmission for CA_1C to protect Band 34 and PHS band are simulated according to the number of allocated RB and started RB position of UE Tx operating bands. For the simulation parameter and assumption are arranged in [1]. In this paper, we provide required A-MPR values for 16QAM based on the RB start position and the number of contiguous RB allocation. The required MPR mask is determined meeting UE Tx requirements such as ACLR, general SEM and general SE. The basic RF simulation assumptions and parameters are given below; 

· Basic simulation assumption and parameters

· Channel combination for CA_1C

· 20MHz (100RBs)+20MHz(100RBs) : Center frequency : 1960MHz

· 15MHz(75RBs)+15MHz(75RBs) : Center frequency :1955MHz

· Modulator impairments

· I/Q imbalance
: 25 dBc

· Carrier leakage: 25 dBc

·  Counter IM3 : 60dBc

· ACLR requirement
	Channel arrangement
	Minimum channel spacing with 1 MHz Guard band

	UTRAACLR1
	33 dB

	Adjacent channel centre1 frequency offset (in MHz)
	+10+BWUTRA/2 or -10-BWUTRA/2

	UTRAACLR2
	36 dB

	Adjacent channel centre1 frequency offset (in MHz)
	+10+3*BWUTRA/2 or -10-3*BWUTRA/2

	UTRA 5MHz channel1 Measurement bandwidth
	3.84 MHz

	E-UTRAACLR
	30 dB

	Adjacent channel centre1 frequency offset (in MHz)
	+20 or -20 / +15 or-15

	E-UTRA  channel1 Measurement bandwidth
	3 / 13.5 MHz


· General SEM requirement for nominal bandwidth of 39.8MHz
	Spectrum emission limit [dBm]/BWChannel_CA

	ΔfOOB
(MHz)
	29.9
MHz
	30
MHz
	34.85 MHz
	39.8
MHz
	Measurement bandwidth

	( 0-1
	-22.5
	-22.5
	-23.5
	-24
	30 kHz

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

	( 5-29.9
	-13
	-13
	-13
	-13
	1 MHz

	( 29.9-30
	-25
	-13
	-13
	-13
	1 MHz

	( 30-34.85
	-25
	-25
	-13
	-13
	1 MHz

	( 34.85-34.9
	-25
	-25
	-25
	-13
	1 MHz

	( 34.9-35
	
	-25
	-25
	-13
	1 MHz

	( 35-39.8
	
	
	-25
	-13
	1 MHz

	( 39.8-39.85
	
	
	-25
	-25
	1 MHz

	( 39.85-44.8
	
	
	
	-25
	1 MHz


· General Spurious Emission requirement
	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


· PA operating point : Pout = 21dBm when full RBs allocated in REL-8 100RB 16QAM
2-1. Protection for PHS and Band 34 bands in CA_1C
To verify the required A-MPR values for UE-to-UE coexistence requirement in the table1 and table2, we perform RF simulation according to the RB started position and number of contiguous RB.
Table 1: SE band of UE-to-UE coexistence
	E-UTRA  CA Configuration
	Spurious emission 

	
	Protected band
	Frequency range (MHz)
	Maximum Level (dBm)
	MBW (MHz)
	Note

	CA_1C
	E-UTRA Band 1, 3, 7, 8, 9, 11, 20, 21, 22, 38, 40, 42, 43
	FDL_low 
	- 
	FDL_high
	-50
	1
	

	
	E-UTRA band 33
	FDL_low
	- 
	FDL_high
	-50
	1
	3, 7

	
	E-UTRA band 34
	FDL_low
	- 
	FDL_high
	-50
	1
	4, 7, 8

	
	E-UTRA band 39
	FDL_low
	- 
	FDL_high
	-50
	1
	3, 8

	
	Frequency range  for PHS
	1884.5
	-
	1919.6
	-41
	0.3
	4, 5

	
	
	1884.5
	-
	1915.7
	
	
	4, 6

	CA_40C
	E-UTRA Band 1, 3, 33, 34, 39, 42, 43
	FDL_low  
	- 
	FDL_high
	-50
	1
	

	NOTE 1:
FDL_low and FDL_high refer to each E-UTRA frequency band specified in Table 5.5-1

NOTE 2:
As exceptions, measurements with a level up to the applicable requirements defined in Table 6.6.3.1-2 are permitted for each assigned E-UTRA carrier used in the measurement due to 2nd or 3rd harmonic spurious emissions. An exception is allowed if there is at least one individual RE within the transmission bandwidth (see Figure 5.6-1) for which the 2nd or 3rd harmonic, i.e. the frequency equal to two or three times the frequency of that RE, is within the measurement bandwidth (MBW).

NOTE 3:
To meet these requirements some restriction will be needed for either the operating band or protected band

NOTE 4:
Applicable when CA_NS_01 in section 6.6.3.3A.1 is signalled by the network.
NOTE 5:     Applicable when co-existence with PHS system operating in 1884.5
-1919.6MHz. 

NOTE 6:
Applicable when co-existence with PHS system operating in 1884.5 -1915.7MHz.

NOTE 7:
Applicable when CA_NS_02 in section 6.6.3.3A.2 is signalled by the network.
NOTE 8:
Applicable when CA_NS_03 in section 6.6.3.3A.3 is signalled by the network.


Table 2: Additional SE requirements (PHS) for CA_NS_01
	Protected band
	Frequency range (MHz)
	Maximum Level (dBm)
	MBW (MHz)
	Note

	E-UTRA band 34
	FDL_low
	- 
	FDL_high
	-50
	1
	

	Frequency range 
	1884.5
	-
	1919.6
	-41
	0.3
	1

	NOTE 1:
Applicable when the aggregated channel bandwidth is confined within frequency range 1940 – 1980 MHz


NOTE:
For measurement conditions at the edge of each frequency range, the lowest frequency of the measurement position in each frequency range should be set at the lowest boundary of the frequency range plus MBW/2. The highest frequency of the measurement position in each frequency range should be set at the highest boundary of the frequency range minus MBW/2. MBW denotes the measurement bandwidth (300 kHz).
From the RF simulation, we evaluate A-MPR mask to meet the band specific SE and/or UE-to-UE coexistence. Figure 1 is the RF simulation results for required A-MPR values for 2x20MHz intra-contiguous CA_1C with 16QAM to protect PHS band and Band34 when 1RB is allocated in the nearest edge of the PHS Band. From the simulation results, we see the required A-MPR values is about 13.2 dB to satisfy the PHS and B34 coexistence requirements.
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Figure 1 Required A-MPR value for multi-clustered simultaneous transmission of 2x20MHz CA_1C in 16-QAM modulation when 1RB is allocated in the nearest edge of the PHS Band
Figure2 show the RF simulation results for requires A-MPR values for 2x20MHz intra-contiguous CA_1C with 16QAM to protect PHS band and Band34.

And also Figure3 show the RF simulation results for requires A-MPR values for 2x15MHz intra-contiguous CA_1C.
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Figure 2 Simulation results for required A-MPR values for multi-clustered simultaneous transmission of 2x20MHz CA_1C in 16-QAM modulation 
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Figure 3 Simulation results for required A-MPR values for multi-clustered simultaneous transmission of 2x15MHz CA_1C in 16-QAM modulation 
From the analyzed simulation results, we propose the A-MPR values in table3 to satisfy both PHS band Band 34 UE-to-UE coexistence requirement for CA_1C UE.

Table 3 Required A-MPR tables for intra-contiguous CA_1C
	CA_1C
	RB_Start
	L_CRB [RBs]
	RB_start +  L_CRB [RBs]
	A-MPR for QPSK and 16-QAM[dB]

	100 RB / 100 RB
	[ 0] – [28]& [180]-[199]
	>0
	n/a
	≤[14.5]dB

	
	[28] – [110]
	>[70]
	n/a
	≤[6]dB

	
	[160]-[179]
	>0
	n/a
	

	
	[111]-[159]
	n/a
	>[160]
	≤[3]dB

	75 RB / 75 RB
	[0]-[13]
	[0]
	n/a
	[11.5] dB

	
	[13]-[100] 
	>[50]
	n/a
	[6] dB

	
	[130]-[149]
	> [0]
	n/a
	

	
	[101]-[129]
	n/a
	>[130]
	[2.5]dB

	Note
1. RB_start indicates the lowest RB index of transmitted resource blocks
2. L_CRB is the length of a contiguous resource block allocation
3. For intra-subframe frequency hopping which intersects regions, notes 1 and 2 apply on a per  slot basis
4. For intra-subframe frequency hopping which intersects regions, the larger A-MPR value may be applied for both slots in the subframe


4 Conclusions

In this contribution we provided the simulation results of required A-MPR for multi-clustered simultaneous transmission for CA_1C to protect PHS band and band 34 and also proposed MPR tables as summarized in table3.  From the simulation results, we can see some different required A-MPR compared to previous proposed A-MPR values [1].
To evaluate the A-MPR mask, we recommend that companies provide the required A-MPR results for 2x20/ 2x15MHz intra-contiguous CA_1C with 16QAM.
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