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1. Introduction
The LTE carrier aggregation enhancement WI was approved to include the definition of generic framework for UE and BS core requirements for non-contiguous intraband CA [1]. In the last meeting, MPR for non-contiguous intra-band carrier aggregation was discussed in [2],[3],[4].

In this contribution we discuss the required MPR for the reference transmitter architecture with clusters transmission, and different bandwidth aggregation with different gap are analyzed and some simulation results are shown. According to the simulation result, we give a general MPR mask for non-contiguous intra-band CA clusters transmission.
2. Discussion

2.1 Simulation analysis
In last meeting, MPR for non-contiguous intra-band carrier aggregation was discussed in [2],[3],[4]. We usually assume that the PSD of sub-blocks are equal in our pervious discussion. In [4], it proposed that we must consider the unequal PSD condition. Because it’s applicable to some cases, if two carriers are non co-located, e.g., one carrier is from a macro base station and the other carrier is from a radio remote head (RRH). In this case, there may be a difference in path loss between carriers, which in turn causes the difference in PSD between carriers. Especially, PUSCH and PUCCH in different carriers will cause PSD difference. How to set the PSD difference depends on the application scenario, the difference value can set to be 5dB, 10dB and others. We discuss the equal and unequal PSD cases and show some simulation results in the following sections.
2.2 Simulation set-up and assumptions
In this section, we simulated the required MPR levels for non-contiguous intraband different bandwidth carrier aggregation using the reference transmitter model. And the RF simulation assumptions were as follows:
•
PA operating point: UTRAACLR1 = 33 dBc with Pout = 22 dBm

•
Modulator IQ_ image = 25 dB

•
Modulator carrier leakage = 25 dBc

•
Modulator C_IM3 = 60 dBc
PA operating point: Pout = 22dBm when full RBs allocated in Rel-8 100RB QPSK.
· CA_ACLR requirement: UTRAACLR1 = 33 dB, UTRAACLR2 = 36 dB and E-UTRAACLR1 = 30 dB. In sub-block gap region, SEM and SE requirements are not relaxed. If SEM requirements overlap in the gap, using the loose SEM limit. 
· Carrier bandwidth: 10 MHz + 10 MHz; Gap width: 5 MHz, 10MHz, 20 MHz, 30 MHz; Single-cluster in each sub-block.

· General E-UTRA spectrum emission mask (SEM):
	Spectrum emission limit (dBm)/ Channel bandwidth
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	-10
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	-10
	-10
	-10
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	-13
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	1 MHz

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

	( 10-15
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	-13 
	-13 
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	( 15-20
	
	
	-25 
	-13 
	1 MHz

	( 20-25
	
	
	
	-25 
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· General Spurious Emission (SE) requirement:
	Frequency Range
	Maximum Level
	Measurement Bandwidth

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


2.3 Simulation results and discussion
In this section, we provide some simulation results for non-contiguous intraband different bandwidth carrier aggregation. 
2.3.1 Equal PSD simulation results
For equal PSD NC CA simulation, we mainly discuss 10MHz+10MHz carrier aggregation and show the MPR simulation results with different gap width. In order to getting the MPR for clusters transmission, more than 1000 resource allocations are randomly chosen in Fig.1. For each resource allocation, the minimum power backoff that requires the unwanted emission requirements is evaluated. Fig.1 shows MPR for 16QAM transmission in 10MHz+10MHz with gap=5MHz.
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Fig.1 MPR for 16QAM transmission in 10MHz+10MHz with gap=5MHz

In this simulation process, we find that some resource allocations consist of the maximum MPR value envelope. Therefore, we choose these resource allocations as a template for MPR discussion in the following, for reducing the simulation number. 
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Fig.2 MPR for 16QAM transmission in 10MHz+10MHz with gap=5/10/20/30MHz

Fig. 2 shows the maximum MPR envelop for 16QAM transmission in 10MHz+10MHz with gap=5MHz, 10MHz, 20MHz and 30MHz. Fig. A-1 to A-4 show the simulate result with gap=5MHz, 10MHz, 20MHz and 30MHz, respectively. It shows that the required MPR mask with gap=30MHz, covers all inter-carrier spacing gaps for 10MHz+10MHz intra-band non-contiguous CA. This is obvious in Annex Fig. A-5 and it is similar with the results in [2].Therefore, we can only consider the MPR value with the maximum gap width.
2.3.2 Unequal PSD simulation results
For unequal PSD NC CA simulation, we discuss MPR for 16QAM transmission in 10MHz+10MHz with gap=30MHz. The PSD differences are 0dB, 5dB, 10dB and 20dB, respectively. Fig. 3 shows the simulation result and we find that some MPR value with PSD difference=5dB is greater than PSD difference=0dB. And other simulation results with PSD difference=10/20dB are smaller than PSD difference=0dB. This can be easily found in Annex Fig. B-5. Then we can only simulate two cases with PSD difference=0dB and 5dB in the following.
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Fig.3 MPR for 16QAM transmission in 10MHz+10MHz with gap=30MHz, PSD difference=0/5/10/20dB
Based on the above discussion, we simulate equal and unequal PSD MPR mask with different carrier bandwidths aggregation, including 5MHz+5MHz, 20MHz +20MHz and 10MHz+20MHz.
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Fig.4 MPR for equal and unequal PSD NC CA
According to the simulation results in Fig. 4, the MPR mask for equal and unequal PSD is derived as follows:

MPR=CEIL{MN, 0.5},
where MN is defined as

MN=-0.0775N+12.5;     0≤N<80

     -0.0225N+8.1;     80≤N≤200
where N is the total number of allocated RBs in the two subblocks. Compared with other MPR masks, there is a 1dB value difference in the region 40~120. This is caused by different simulation models.

3. Conclusion

In this contribution we provided RF simulation results of the required MPR masks for intra-band non-contiguous CA. According to the simulation result, we give a general MPR mask for non-contiguous intra-band CA. 
The MPR mask for equal and unequal PSD is derived as follows:

MPR=CEIL{MN, 0.5},
where MN is defined as

MN=-0.0775N+12.5;     0<N<80

     -0.0225N+8.1;     80≤N≤200
where N is the total number of allocated RBs in the two carriers.
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Annex:
Section A: equal PSD simulation results
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Fig. A-1                                        Fig. A-2
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Fig. A-3                                        Fig. A-4

[image: image10.png]Backoff(dB)

12

50RB+50RB, different gap width,16QAM,2 clusters

—Gap=10MH:

——Gap=5SMH:

T
10

T T T T T T T T
20 30 40 50 60 70 80 9 100

Number of allocated resource blocks




Fig. A-5 MPR for 16QAM transmission in 10MHz+10MHz with Gap=5/10/20/30MHz
Section B: unequal PSD simulation results:
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Fig. B-1                                        Fig. B-2
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Fig. B-3                                        Fig. B-4
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Fig. B-5 MPR for 16QAM transmission in 10MHz+10MHz with Gap=30MHz, PSD difference=0/5/10/20dB





























































































