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1. Introduction
In this contribution simulation results for required backoff to protect band 38 from emission caused by multicluster transmission in band 7 are presented.​​​​​​​ We are proposing to capture these studies into the TR36.831. 
2. Discussion
2.1 Simulation campaign
In these simulations emissions from band 7 to band 38 were studied and sufficient backoff was searched to reach emission limits. Simulations were performed with 100+100RB and 75+75RB configurations and they were placed in the worst case position at the upped edge of band 7. Uplink center frequency was 2550.1MHz for 100+100 RB configuration and 2555MHz for 75+75RB configuration.

Emission limits for band 38 frequencies were as follows

Table 1: Emission limits from band 7 to band 38

	Frequency range
	Emission limit
	Measurement bandwidth

	2570 – 2575 MHz
	+1.6 dBm
	5 MHz

	2575 – 2595 MHz
	-15.5 dBm
	5 MHz

	2595 – 2620 MHz 
	-40 dBm
	1 MHz


For OOB region below transmitted signal general E-UTRA CA spectrum emission mask was used.
Table 2: General E-UTRA CA spectrum emission mask
	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


The following ACLR limits were used.

· UTRAACLR1 = 33dB

· UTRAACLR2 = 36dB

· CA E-UTRAACRL = 30dB
Spurious emissions limit was -30dBm with 1MHz measurement bandwidth.
Simulation assumptions were as follows:

· PA operating point: with fully allocated REL-8 100RB QPSK signal UTRAACLR1 = 33 dBc with Pout = 22 dBm.
· Modulator IQ – image = 25 dB

· Modulator carrier leakage = 25 dBc

· Modulator C_IM3 = 60 dBc

When setting the PA operating point it was checked that all ACLR limits are within the limits.
Post PA loss of 4 dB was used but no additional attenuation from duplex filter was assumed.

A large amount of allocations were randomly created and required backoff was searched. Used allocations contained up to 4 separate clusters.

2.2 Simulation results

Simulated allocations and required backoff are shown in Figures 1-4.
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Figure 1: Required backoff with 100+100RB configuration, 2 clusters
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Figure 2: Required backoff with 100+100RB configuration, 4 clusters 
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Figure 3: Required backoff with 75+75RB configuration, 2 clusters
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Figure 4: Required backoff with 75+75RB allocation, 4 clusters

When using 75+75RB configuration some allocations with low allocation ratio differ greatly from most datapoints. They are cases were clusters are in both edges of channel and third order intermodulation is reaches the region where     -40dBm/MHz emission limit is valid.

All simulation results were combined and backoff mask was fitted to data. The proposed backoff mask for CA_7C coexistence with band 38 is shown in Figure 5.
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Figure 5: All simulation results and the proposed mask.

The mask shown in Figure 5 can be formally written as follows

A-MPR = CEIL {MA, 0.5}

Where MA is defined as follows 
MA = -23.33A + 17.5

; 0 ≤ A < 0.15

-7.65A + 15.15



; 0.15  ≤ A ≤ 1

3.    Conclusion
In this presentation we have shown how much backoff is required for CA_7C operation. We are proposing that these results are capture into the TR 36.831.
​
*********************** Start of text proposal into TR 36.831 ********************************

6.1 Transmitter characteristics
6.1.1 
UE maximum output power 

Section 6.2.2 in TS36.101 specifies the UE maximum output power requirements for Band 7 UE. In CA_B7 WI it’s proposed to reuse the result in Table 6.6.2-1 and a row is required to be added into Table 6.2.2A-1 as follow.

Table 6.1.1-1: CA UE Power Class

	EUTRA band
	Class 1 (dBm)
	Tolerance (dB)
	Class 2 (dBm)
	Tolerance (dB)
	Class 3 (dBm)
	Tolerance (dB)
	Class 4 (dBm)
	Tolerance (dB)

	CA_7C
	
	
	
	
	23
	+2/-22
	
	

	Note 1:
The above tolerances are applicable for UE(s) that support up to 4 E-UTRA operating bands. For UE(s) that support 5 or more E-UTRA bands the maximum output power is expected to decrease with each additional band and is FFS

Note 2:
For transmission bandwidths (TS36.101 Figure 5.6-1) confined within FUL_low and FUL_low + 4 MHz or FUL_high – 4 MHz and FUL_high, the maximum output power requirement is relaxed by reducing the lower tolerance limit by 1.5 dB 

Note 3:
PPowerClass is the maximum UE power specified without taking into account the tolerance

Note 4: 
For intra-band contiguous carrier aggregation the maximum power requirement should apply to the total transmitted power over all component carriers (per UE).


6.1.2 
UE minimum output power 

Section 6.3.2A in TS 36.101 specifies the UE minimum output power requirements for intra-band contiguous carrier aggregation. In LTE_CA_B7 WI it’s proposed to reuse the result in Table 6.3.2A.1-1 in 36.101 and the minimum output power is defined as the mean power in one sub-frame (1ms). 
20 MHz and 15 MHz component carrier channel bandwidths are proposed to be supported in Band 7 carrier aggregation. The minimum output power shall not exceed the values specified in Table 6.1.2. 
Table 6.1.2: Minimum output power for LTE_CA_B7 UE
	
	Channel bandwidth / Minimum output power  / measurement bandwidth

	
	1.4

MHz
	3.0

MHz
	5

MHz
	10

MHz
	15

MHz
	20

MHz

	Minimum output power
	-40 dBm

	Measurement bandwidth
	
	
	
	
	13.5 MHz
	18 MHz


6.1.3 
UE Transmit OFF power 
Section 6.3.3A in TS 36.101 specifies the UE Transmit OFF power requirements for intra-band contiguous carrier aggregation. In LTE_CA_B7 WI it’s proposed to reuse the result in Table 6.3.3A.1-1 in 36.101 and the transmit OFF power is defined as the mean power in a duration of at least one sub-frame (1ms) excluding any transient periods. 
20 MHz and 15 MHz component carrier channel bandwidths are proposed to be supported in Band 7 carrier aggregation. The transmit OFF power shall not exceed the values specified in Table 6.1.3

Table 6.1.3: Transmit OFF power for intra-band contiguous LTE_CA_B7 UE
	
	Channel bandwidth / Minimum output power / measurement bandwidth

	
	1.4

MHz
	3.0

MHz
	5

MHz
	10

MHz
	15

MHz
	20

MHz

	Transmit OFF power
	-50 dBm

	Measurement bandwidth
	
	
	
	
	13.5 MHz
	18 MHz


6.1.5 
A-MPR for multicluster transmission

A simulation campaign was performed and details are added into Annex A2. Based on this study the proposed backoff mask for CA_7C coexistence with band 38 is shown in Figure 6.1.5-1.
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Figure 6.1.5-1: All simulation results and the proposed mask.

The mask shown in Figure 6.1.5-1 can be formally written as follows

A-MPR = CEIL {MA, 0.5}

Where MA is defined as follows 
MA = -23.33A + 17.5

; 0 ≤ A < 0.15

-7.65A + 15.15



; 0.15  ≤ A ≤ 1

*********************** Unchanged text omitted ********************************

Annex A:
 A2 A-MPR for multicluster transmission
A2.1 Simulation campaign
In these simulations emissions from band 7 to band 38 were studied and sufficient backoff was searched to reach emission limits. Simulations were performed with 100+100RB and 75+75RB configurations and they were placed in the worst case position at the upped edge of band 7. Uplink center frequency was 2550.1MHz for 100+100 RB configuration and 2555MHz for 75+75RB configuration.

Emission limits for band 38 frequencies were as follows

Table A2-1: Emission limits from band 7 to band 38

	Frequency range
	Emission limit
	Measurement bandwidth

	2570 – 2575 MHz
	+1.6 dBm
	5 MHz

	2575 – 2595 MHz
	-15.5 dBm
	5 MHz

	2595 – 2620 MHz 
	-40 dBm
	1 MHz


For OOB region below transmitted signal general E-UTRA CA spectrum emission mask was used.
Table A2-2: General E-UTRA CA spectrum emission mask
	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


The following ACLR limits were used.

· UTRAACLR1 = 33dB

· UTRAACLR2 = 36dB

· CA E-UTRAACRL = 30dB
Spurious emissions limit was -30dBm with 1MHz measurement bandwidth.

Simulation assumptions were as follows:

· PA operating point: with fully allocated REL-8 100RB QPSK signal UTRAACLR1 = 33 dBc with Pout = 22 dBm.

· Modulator IQ – image = 25 dB

· Modulator carrier leakage = 25 dBc

· Modulator C_IM3 = 60 dBc

When setting the PA operating point it was checked that all ACLR limits are within the limits.

Post PA loss of 4 dB was used but no additional attenuation from duplex filter was assumed.

A large amount of allocations were randomly created and required backoff was searched. Used allocations contained up to 4 separate clusters.

A2.2 Simulation results

Simulated allocations and required backoff are shown in Figures A2.2-1- A2.2-4.
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Figure A2.2-1: Required backoff with 100+100RB configuration, 2 clusters
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Figure A2.2-2: Required backoff with 100+100RB configuration, 4 clusters 
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Figure A2.2-3: Required backoff with 75+75RB configuration, 2 clusters
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Figure A2.2-4: Required backoff with 75+75RB allocation, 4 clusters

When using 75+75RB configuration some allocations with low allocation ratio differ greatly from most datapoints. They are cases were clusters are in both edges of channel and third order intermodulation is reaches the region where     -40dBm/MHz emission limit is valid.

All simulation results were combined and backoff mask was fitted to data. The proposed backoff mask for CA_7C coexistence with band 38 is shown in Figure A2.2-5.
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Figure A2.2-5: All simulation results and the proposed mask.

The mask shown in Figure A2.2-5 can be formally written as follows

A-MPR = CEIL {MA, 0.5}

Where MA is defined as follows 
MA = -23.33A + 17.5

; 0 ≤ A < 0.15

-7.65A + 15.15



; 0.15  ≤ A ≤ 1
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