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1 Introduction

In the previous RAN4 #62BIS meeting in Jeju, the required A-MPR masks are introduced for the candidate Tx architectures with single PA for intra non-contiguous CA[1]. And also we discussed how to deal the OOB spectrum emission mask and spurious emissions in duplicated regions. So in this paper, we provide our MPR simulation results and oue views how to specify of the Tx RF requirements for intra-non-contiguous CA.
2 RF simulation assumption for intra-non contiguous CA
In this section, the required MPR levels for intra-contiguous CA are simulated using the candidate Tx architecture with single PA. For the simulation parameter and assumption are below as Table 1,2, and 3. 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 A-MPR masks are determined meeting UE Tx requirements such as ACLR, additional SEM and additional SE. The basic RF simulation assumptions and parameters are given below; 

· Basic simulation assumption and parameters

· Tx architecture[1] : Single PA/Single antenna model 
· Use individual SEM/SE

· SEM and SE requirements are not relaxed in the gap. If SEMs overlap, follow the loose SEM limits

· Channel Bandwidth in Band3 and Band 25
· 20MHz (100RBs)+20MHz(100RBs) 
· 15MHz(75RBs)+15MHz(75RBs) 
· 10MHz(50RBs)+ 10MHz(50RBs)
· Gap between inter CCs : 

· To Max Gap, we mostly simulated in Band3

· 5MHz and 55MHz in Band3
· 5MHz and 45MHz in Band25
· 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 / +10 or -10

	E-UTRA  channel1 Measurement bandwidth
	3 / 13.5 / 9 MHz


· General E-UTRA spectrum emission mask 

	Spectrum emission limit (dBm)/ Channel bandwidth

	ΔfOOB
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· 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 = 22dBm when full RBs allocated in REL-8 100RB QPSK
4 Initial RF simulation Results for intra-non contiguous_CA
In this chapter, we provide some primitive simulation results according to the inter-carrier spacing (e. g. minimum UL/DL gap, maximum UL/DL gap) and worst case scenario to meet the each SE/ SEM/ ACLR. For the duplexer attenuation in Band3 and Band2 (for Band 25, duplexer is not commercialized until now), we can assume about minimum 20dB in the adjacent UL frequency. 

To verify the required MPR values, we displayed the measurement BW is 30 kHz in all figures, so even though the results passed the all Tx requirements, the figures are displayed as fail to meet these requirements.

Figure 1-a is the RF simulation results in the minimum UL/DL gap(20MHz) of Band3 to meet the ACLR, general SEM and spurious emissions. From the simulation results, we see the maximum required A-MPR value is about 17 dB to satisfy the Tx unwanted emission requirements. But in the figure 1-b, if we consider the duplexer attenuation with 30dB in the SE regions, required MPR value is just 2dB as figure 1-b.
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Figure 1-a: Required MPR values to meet the unwanted emission requirements in Band3
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Figure 1-b: Required MPR values to meet the unwanted emission requirements except general SE in Band3

So, from these simulation results, we think that the required MPR values for intra-non-contiguous CA can be reduced by duplexer attenuation in Band3 and Band2 since the duplexer have about the minimum attenuation with 20dB(1605.9~1690MHz, 1805~1880MHz) in SE regions when channel BW is more than 15MHz. But, if the channel BW is less than 10MHz, we should consider the closed SE regions at SEM is not effected the duplexer gain to determine MPR value.
Figure 2-a shows the required MPR value with 12dB (Tx power = 11dB=8dB+8dB) in worst scenario when the SEM requirement is critical point to determine the required MPR value.
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Figure 2-a: Required MPR values when the SEM requirement is critical point among Tx unwanted emission requirements
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Figure 2-b: Required MPR values when the SEM requirement is critical point among Tx unwanted emission requirements
From these simulation results, the case of figure 2-a need more MPR values compare with figure 2-b.

Figure 3 are displayed the required MPR values when two CCs inter spacing gap is 5MHz. in this case, we need 17dB backoff from Tx maximum output power (23dB-6.1dB). In these simulations, we ignore UTRA ACLR1/2 and E-UTRA ACLR in the gaps between two CCs.
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Figure 3-a: Required MPR values when the inter-carrier spacing is 5MHz, the transmitted signal is allocated in edge regions
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Figure 3-b: Required MPR values when the inter-carrier spacing is 5MHz, the transmitted signal is allocated in edge regions

For the figure 3-b, the required MPR value is about 1.5dB. So we can see the worst scenario is similar as the case in intra-contiguous CA scenarios.

Figure 4 shows the required MPR values when two CCs inter spacing gap is 55MHz. To maximize the inter CC spacing gap, we consider 10MHz + 10MHz non contiguous CA.
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Figure 4-a: Required MPR values when the inter-carrier spacing is 55MHz, the transmitted signal is allocated in edge regions
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Figure 4-b: Required MPR values when the inter-carrier spacing is 55MHz, the transmitted signal is allocated in edge regions

From these figures we can see the required MPR value need higher than the case of inter-carrier spacing is 5MHz because to meet SE requirements.
5 Conclusions

In this contribution we provided the primitive RF simulation results of the required MPR values for intra-contiguous CA.  From the simulation results, we can see follow observations
Observation 1: the required MPR values for intra-non-contiguous CA can be reduced by duplexer attenuation in Band3 and Band2 since the duplexer have about the minimum attenuation with 20dB(1605.9~1690MHz, 1805~1880MHz).
Observation 2: In the inter carrier spacing gap is small, the ACLR in the gap between CCs can be ignored to determine the required MPR and also if SEMs/SE are overlapped in some regions, should follow the loose SEMs/SE limits
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