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1. Introduction
A MPR scheme for multi cluster transmission on intra band contiguous CA was approved in RAN4 meeting #59. After that new CA bands have been introduced. This contribution extends the intra band contiguous CA MPR scheme to band CA_41C.
2. Discussion
2.1 Simulation campaign
SEM requirements for band CA_41C were defined in R4-114055 and approved in RAN4 meeting #60. Here we provide the MPR simulation results for the new 15 MHz + 20 MHz CA configuration which was checked against the general E-UTRA CA spectrum emission mask. All bandwidth combinations were also simulated against the additional requirements mask. Used spectrum emission limits are presented in tables 1 and 2.
Table 1: 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


Table 2: Additional requirements for CA_41C
	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

	( 1-5.5
	-13
	-13
	-13
	-13
	1 MHz

	( 5.5-34.9
	-25
	-25
	-25
	-25
	1 MHz

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

	( 35-39.85
	
	
	-25
	-25
	1 MHz

	( 39.85-44.8
	
	
	
	-25
	1 MHz


In addition to SEM also the following limits were used.

· UTRAACLR1 = 33dB

· UTRAACLR2 = 36dB

· CA E-UTRAACRL = 30dB

· Spurious emissions limit was -30dBm with 1MHz measurement bandwidth
During the simulation campaign a large set of randomly created allocation scenarios were simulated and appropriate back off value was searched.  These simulation scenarios were used with both 16-QAM and QPSK modulations and included two to four clusters. 
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 was set so that with fully allocated carrier REL-8 20MHz carrier the reported UTRA ACLR1 level was 33 dB when 1 dB of MPR was applied.
2.2 15 MHz + 20 MHz with general E-UTRA CA mask
In figure 1 is shown all the simulated allocations against allocation ratio and general E-UTRA CA mask.
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Figure 1: 15MHz + 20MHz CA configuration against general E-UTRA SEM

It can be seen that all simulated allocations are compatible with the general E-UTRA spectrum emission mask.

2.2 All bandwidth combinations with additional requirements
All allowed bandwidth combinations for band CA_41C were simulated against the additional requirements SEM and are listed below

· 10 MHz + 20 MHz

· 15 MHz + 15 MHz

· 15 MHz + 20 MHz

· 20 MHz + 20 MHz

Results from these simulations with proposed MPR mask are shown in the figures 2 - 5.
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Figure 2: 2, 3 and 4 clusters in 2CCs vs. allocation ratio, 10 MHz + 20 MHz
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Figure 3: 2, 3 and 4 clusters in 2CCs vs. allocation ratio, 15 MHz + 15 MHz
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Figure 4: 2, 3 and 4 clusters in 2CCs vs. allocation ratio, 15 MHz + 20 MHz
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Figure 5: 2, 3 and 4 clusters in 2CCs vs. allocation ratio, 20MHz + 20 MHz
The results between different bandwidths are very similar. Therefore we propose a single additional requirements MPR mask for all bandwidth combinations in band CA_41C. All simulated allocations with the proposed mask are gathered together in figure 6.
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Figure 6: All simulated allocations vs. allocation ratio

The mask shown in previous figures can be formally defined as follows

A-MPR = CEIL {MA, 0.5}

Where MA is defined as follows 
MA = 10.5





; 0       ≤ A < 0.05

-50.0A + 13.00


; 0.05
≤ A < 0.15

-4.0A   + 6.10



; 0.05
≤ A < 0.40

-0.83A + 4.83



; 0.40  ≤ A ≤ 1

Where A = NRB_alloc / NRB_agg.
In figure 7 is comparison between the general E-UTRA CA MPR mask and the proposed additional requirements mask for CA_41C
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Figure 7: Comparison of general E-UTRA CA MPR mask and CA_41C MPR mask

3. Conclusion

In this contribution we have provided our simulation results for required MPR for multi cluster transmission in 75 RB+100RB signal in CA configuration CA_41C. We have also simulated the required A-MPR to meet the additional emission requirement associated to this band for CC combinations 50 RB+100RB, 75 RB + 75 RB, 75 RB+ 100 RB and 100 RB + 100 RB. Based on these simulations we are proposing a A-MPR definition for CA_41C.
***************************** TP for the TR*****************************************

5.2
Specific UE RF requirements

5.2.1
Required MPR for 75 RB + 100RB CC combination in multi-cluster transmission
Need for MPR with multi-cluster allocations was studied against following requirements

Table 5.2.1-1: 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


· UTRAACLR1 = 33dB

· UTRAACLR2 = 36dB

· CA E-UTRAACRL = 30dB

· Spurious emissions limit was -30dBm with 1MHz measurement bandwidth
During the simulation campaign a large set of randomly created allocation scenarios were simulated and appropriate back off value was searched.  These simulation scenarios were used with both 16-QAM and QPSK modulations and included two to four clusters. 

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 was set so that with fully allocated carrier REL-8 20MHz carrier the reported UTRA ACLR1 level was 33 dB when 1 dB of MPR was applied.

In figure 5.2.1-1 is shown all the simulated allocations against allocation ratio and general E-UTRA CA mask.
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Figure 5.2.1-1: 75RB + 100RB CA configuration against general E-UTRA SEM

It can be seen that all simulated allocations are compatible with the general E-UTRA spectrum emission mask.

5.2.2
Required A-MPR to meet the additional emission requirement in multi-cluster transmission

Need for A- MPR with multi-cluster allocations was studied against following requirements for all allowed CC combinations
Table 5.2.2-1: Additional requirements for CA_41C
	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

	( 1-5.5
	-13
	-13
	-13
	-13
	1 MHz

	( 5.5-34.9
	-25
	-25
	-25
	-25
	1 MHz

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

	( 35-39.85
	
	
	-25
	-25
	1 MHz

	( 39.85-44.8
	
	
	
	-25
	1 MHz


· UTRAACLR1 = 33dB

· UTRAACLR2 = 36dB

· CA E-UTRAACRL = 30dB

· Spurious emissions limit was -30dBm with 1MHz measurement bandwidth
During the simulation campaign a large set of randomly created allocation scenarios were simulated and appropriate back off value was searched.  These simulation scenarios were used with both 16-QAM and QPSK modulations and included two to four clusters. 

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 was set so that with fully allocated carrier REL-8 20MHz carrier the reported UTRA ACLR1 level was 33 dB when 1 dB of MPR was applied.

Results from these simulations with proposed MPR mask are shown in the figures below
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Figure 5.2.2-1: 2, 3 and 4 clusters in 2CCs vs. allocation ratio, 50 RB + 100 RB
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Figure 5.2.2-2: 2, 3 and 4 clusters in 2CCs vs. allocation ratio, 75 RB + 75 RB
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Figure 5.2.2-3: 2, 3 and 4 clusters in 2CCs vs. allocation ratio, 75 RB + 100 RB
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Figure 5.2.2-4: 2, 3 and 4 clusters in 2CCs vs. allocation ratio, 100 RB + 100 RB
The results between different bandwidths are very similar. Therefore we propose a single A-MPR mask for all the bandwidth combinations in band CA_41C. All simulated allocations with the proposed mask are gathered together in figure 5.2.2-5.
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Figure 5.2.2-5: All simulated allocations vs. allocation ratio

The mask shown in figure 5.2.2-5 can be formally defined as follows

A-MPR = CEIL {MA, 0.5}

Where MA is defined as follows 
MA = 10.5





; 0       ≤ A < 0.05

-50.0A + 13.00


; 0.05
≤ A < 0.15

-4.0A   + 6.10



; 0.05
≤ A < 0.40

-0.83A + 4.83



; 0.40  ≤ A ≤ 1

Where A = NRB_alloc / NRB_agg.
For carrier aggregation the MPR and A-MPR are not additive, if UE is allowed to have A-MPR in CA mode the allowed maximum output power reduction defined solely in by A-MPR mask and will surpass MPR mask.

In figure 5.2.2-6 is comparison between the general E-UTRA CA MPR mask and the proposed additional requirements mask for CA_41C
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Figure 5.2.2-6: Comparison of general E-UTRA CA MPR mask and CA_41C MPR mask
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