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1. Introduction

The emission requirements for intra-band carrier aggregation in Band 1 were agreed in [1] and [2] for Rel-10 and Rel-11.  A proposal for A-MPR was provided in [3], however, the A-MPR allowed to fulfill these requirements has not yet been agreed.
2. Discussion

For CA_1C intra-band carrier aggregation in Band 1, three CA network signaling values CA_NS_01, CA_NS_02, and CA_NS_03 have been defined.  These CA NS values allow the network to indicate that additional UE emission requirements must be met to comply with regional regulatory requirements.  For example, CA_NS_01 may be signaled by a network where additional emission requirements are necessary to protect PHS.  Similarly, CA_NS_02 and CA_NS_03 may be signaled to provide protection to Bands 33, 34, and 39 where necessary.  CA NS signaling may also carry with it an A-MPR allowance to enable the UE to meet the emission requirement.  A-MPR is defined separately for contiguous uplink allocations and for multi-cluster allocations.
In this contribution, we evaluate the A-MPR needed to meet the emission requirements when CA_NS_02 and CA_NS_03 are signaled.  For review, the emission requirements for CA_NS_02 and CA_NS_03 are listed below in Tables 1 and 2.
Table 1.  UE emission requirements when CA_NS_02 is signaled.

	E-UTRA  CA Configuration
	Spurious emission 

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

	CA_1C
	E-UTRA band 34
	FDL_low
	-
	FDL_high
	-50
	1
	4, 6, 7, 8

	
	Frequency range
	1900
	-
	1915
	-15.5
	5
	6,8

	
	Frequency range
	1915
	-
	1920
	+1.6
	5
	6,7,8


Table 2.  UE emission requirements when CA_NS_03 is signaled.

	E-UTRA  CA Configuration
	Spurious emission 

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

	CA_1C
	E-UTRA band 34
	FDL_low
	-
	FDL_high
	-50
	1
	4, 6, 7, 8

	
	Frequency range
	1915
	-
	1920
	+1.6
	5
	6,7,8

	
	Frequency range
	1880
	-
	1895
	-40
	1
	7,8

	
	Frequency range
	1895
	-
	1915
	-15.5
	5
	7,8


To evaluate the needed A-MPR, PA simulations have been conducted to meet all of the above emission requirements simultaneously with the general SEM for intra-band CA bandwidth class C given in Table 6.6.2.1A-1 of TS 36.101.  In accordance with the definition of the A-MPR tables for CA_NS_01, CA_NS_05, and CA_NS_06, and the proposal for the A-MPR tables for CA_NS_02 and CA_NS_03 in [3], we define a single A-MPR value applicable for both QPSK and 16QAM, and applicable for all valid carrier frequencies within the CA configuration.  The simulations assume a reference radio architecture consisting of a single transmit chain with one LO placed in the middle of the aggregated bandwidth with  a single PA and duplexer for the band.  Carrier spacing is according to nominal channel spacing.  QPSK and 16QAM modulations were simulated at the highest and lowest carrier frequencies in Band 1.  The largest backoff required to meet the emission requirement was captured to derive the A-MPR table.
The conventional simulation parameters were used:  PA sizing including UTRA ACLR1 of 33 dB, LO and IQ image of -25 dB, and counter IM3 of -60 dBc.

Contiguous allocation

Composite simulation results combining QPSK and 16QAM modulation as well as high and low carrier frequency placement are shown for the defined bandwidth combinations defined for CA_1C; that is, 15 MHz + 15 MHz and 20 MHz + 20 MHz.  The amount of backoff required to comply with CA_NS_02 and CA_NS_03 emission requirements is shown in the plots of Annex A.
The proposed A-MPR table is shown below
Table 6.2.4A.2-1: Contiguous Allocation A-MPR for CA_NS_02
	CA Bandwidth Class C
	RB_End
	LCRB [RBs]
	A-MPR for QPSK and 16-QAM[dB]

	100RB/100RB
	0 – 20
	>0
	≤ 4 dB

	
	45 – 100
	> RB_End – 20
	≤ 2 dB

	
	101 – 142
	> 75
	≤ 3 dB

	
	143 – 178
	>70
	≤ 5 dB

	
	179 – 199
	> 0
	≤ 10 dB

	75RB/75RB
	0 – 48
	>0
	≤ 2 dB

	
	49 – 75
	> RB_End – 15
	≤ 2 dB

	
	76 – 95
	>40
	≤ 3 dB

	
	96 – 115 
	>40
	≤ 5 dB

	
	116 – 149
	>0
	≤ 7 dB


Table 6.2.4A.3-1: Contiguous Allocation A-MPR for CA_NS_03
	CA Bandwidth Class C
	RB_End
	LCRB [RBs]
	A-MPR for QPSK and 16-QAM[dB]

	100RB/100RB
	0 – 45
	>0
	≤ 10 dB

	
	46 – 100
	> RB_End – 25
	≤ 4 dB

	
	101 – 132
	> 70
	≤ 4 dB

	
	133 – 177
	>70
	≤ 6 dB

	
	178 – 199
	> 0
	≤ 10 dB

	75RB/75RB
	0 – 45
	>0
	≤ 10 dB

	
	46 – 75
	> RB_End – 15
	≤ 2 dB

	
	76 – 95
	>45
	≤ 4 dB

	
	96 – 115 
	>45
	≤ 5 dB

	
	116 – 149
	>0
	≤ 10 dB


Non-contiguous allocation

The simulations for non-contiguous allocations were not completed on time to include in this contribution.
3. Conclusion
We have provided simulation results for contiguous allocations for the CA_1C intra-band configuration.  The CA_NS_02 and CA_NS_03 emission requirements were evaluated and A-MPR tables proposed.
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Annex A
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Figure 1.  A-MPR required for CA_NS_02, 15 MHz + 15 MHz
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Figure 2.  A-MPR required for CA_NS_02, 20 MHz + 20 MHz.
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Figure 3.  A-MPR required for CA_NS_03, 15 MHz + 15 MHz.
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Figure 4.  A-MPR required for CA_NS_03, 20 MHz + 20 MHz.
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