	
3GPP TSG-WG RAN4 Meeting #80bis 	R4-168252
Ljubljana, Slovenia, Date 10th – 14th October

Source: 	Nokia, Alcatel-Lucent Shanghai Bell
Title: 					Uplink 3CC contigous intraband CA MPR studies
Agenda Item: 			8.1.2
Document for:	Discussion
1	Introduction
[bookmark: _Toc286177644] In this contribution, we simulation results for Uplink 3CC contigous intraband CA.
2	Discussion
2.1	Background
Uplink 3CC contigous intraband CA work started in RAN4#80. A paper was presented to highlight expected changes into specification [1]. One of the main items to be studied is MPR for Class D. 
Table 1 is taken from [1]. From there one can see that RAN4 needs to findout for example for QPSK that for how large allocation the 2 dB MPR is enough. Also it needs to be studied what is the maximum amount of MPR deeded for different modulations.
Table 1: MPR for class D
	Modulation
	CA bandwidth Class D
	MPR (dB)

	
	50 RB + 75 RB + 100RB
	50 RB + 100 RB + 100 RB
	75 RB + 75 RB + 100 RB
	75 RB + 100 RB + 100 RB
	100 RB + 100 RB + 100 RB
	

	QPSK
	> 12 and ≤ 50
	> 12 and ≤ 50
	> 16 and ≤ 75
	> 16 and ≤ 75
	> 18 and ≤ 100
	≤ 1

	QPSK
	> 50 and ≤ TBD
	> 50 and ≤ TBD
	> 75 and ≤ TBD
	> 75 and ≤ TBD
	> 100 and ≤ TBD
	≤ 2

	QPSK
	> TBD
	> TBD
	> TBD
	> TBD
	> TBD
	≤ TBD

	16 QAM
	≤ 8
	≤ 12
	≤ 8
	≤ 12
	≤ 16
	≤ 1

	16 QAM
	> 12 and ≤ 50
	> 12 and ≤ 50
	> 16 and ≤ 75
	> 16 and ≤ 75
	> 18 and ≤ 100
	≤ 2

	16 QAM
	> 50 and ≤ TBD
	> 50 and ≤ TBD
	> 75 and ≤ TBD
	> 75 and ≤ TBD
	> 100 and ≤ TBD
	≤ 3

	16 QAM
	> TBD
	> TBD
	> TBD
	> TBD
	> TBD
	≤ TBD

	64 QAM
	≤ 12 allocation wholly contained within a single CC 
	≤ 12 and allocation wholly contained within a single CC 
	≤ 16 and allocation wholly contained within a single CC
	≤ 16 and allocation wholly contained within a single CC
	≤ 18 and allocation wholly contained within a single CC
	≤ 2

	64 QAM
	> 12 allocation wholly contained within a single CC or allocation extends across two CC’s 
	> 12 allocation wholly contained within a single CC or allocation extends across two CC’s 
	> 16 allocation wholly contained within a single CC or allocation extends across two CC’s
	> 16 allocation wholly contained within a single CC or allocation extends across two CC’s
	> 18 allocation wholly contained within a single CC or allocation extends across two CC’s
	≤ 3

	64 QAM
	allocation extends across Three CC’s
	allocation extends across Three CC’s
	allocation extends across Three CC’s
	allocation extends across Three CC’s
	allocation extends across Three CC’s
	≤ TBD





2.2	Simulations
2.2.1	Simulation assumptions
Simulation assumptions used are listed in Table 6.2.3-1. PA operating point was set so that for one fully allocated (100RB) carrier (LTE Rel-8 carrier) the reported UTRAACLR1 level was 33 dB when 1 dB of MPR was applied as permitted by the specification 36.101. Backoff and MPR values are referred to this PA operating point.
Table 2: Simulation assumptions
	Modulations
	QPSK, 16-QAM

	Allocations
	Contiguous and non-contiguous

	Power amplifier operating point
	Full allocation meets following criterias with 1 dB MPR with QPSK single carrier signal.

	UTRAACLR1 for Rel8 carrier
	33 dBc

	UTRAACLR2 for Rel8 carrier
	36 dBc

	CA E-UTRAACLR	
	30 dBc

	SEM
	Table 3

	Modulator impairments
	

	IQ-Imbalance
	25 dBc

	Carrier leakage
	25 dBc

	3rd order  Counter-IM level
	60 dBc



Table 3: SEM
	Spectrum emission limit [dBm]/BWChannel_CA

	ΔfOOB
(MHz)
	50RB+75RB+100RB
(44.1MHz)
	50RB+100RB+100 RB
(49.2MHz)
	75RB+75RB+100RB
(49.6MHz)
	75RB+100RB+100RB
(54.4MHz)
	100RB+100RB+100 RB
(59.6MHz)
	Measurement bandwidth

	 0-1
	-22
	-22.5
	-22.5
	-23.5
	-24
	30 kHz

	 1-5
	-10
	-10
	-10
	-10
	-10
	1 MHz

	 5-44.1
	-13
	-13
	-13
	-13
	-13
	1 MHz

	 44.1-49.1
	-25
	-13
	-13
	-13
	-13
	1 MHz

	 49.1-49.2
	
	-13
	-13
	-13
	-13
	1 MHz

	 49.2-49.6
	
	-25
	-13
	-13
	-13
	1 MHz

	 49.6-54.2
	
	-25
	-25
	-13
	-13
	1 MHz

	 54.2-54.4
	
	
	-25
	-13
	-13
	1 MHz

	 54.4-54.6
	
	
	-25
	-25
	-13
	1 MHz

	 54.6-59.4
	
	
	
	-25
	-13
	1 MHz

	 59.4-59.6
	
	
	
	
	-13
	1 MHz

	 59.6-64.6
	
	
	
	
	-25
	1 MHz



Simulated CC combinations are highlighted in yellow
	
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA configuration
	Uplink CA configurations
(NOTE 3)
	Component carriers in order of increasing carrier frequency
	Maximum aggregated 
bandwidth [MHz]
	Bandwidth combination set

	
	
	Channel bandwidths for carrier [MHz]
	Channel bandwidths for carrier [MHz]
	Channel bandwidths for carrier [MHz]
	Channel bandwidths for carrier [MHz]
	
	

	CA_40D
	CA_40C, CA_41D
	10, 15, 20
	20
	20
	
	60
	0

	
	
	20
	10, 15
	20
	
	
	

	
	
	20
	20
	10, 15
	
	
	

	CA_41D
	CA_41C, CA_41D
	10
	20
	15
	
	60
	0

	
	
	10
	15, 20
	20
	
	
	

	
	
	15
	20
	10, 15
	
	
	

	
	
	15
	10, 15, 20
	20
	
	
	

	
	
	20
	15, 20
	10
	
	
	

	
	
	20
	10, 15, 20
	15, 20
	
	
	



2.2.2	Results
2.2.2.1	Contiguous allocation
The simulation results for contiguous allocations are presented in Figure 1-5. The included modulations are QPSK and 16QAM.
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Figure 1. MPR for 50RB+75RB+100RB contiguous allocations
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Figure 2. MPR for 50RB+100RB+100RB contiguous allocations
[image: ]
Figure 3. MPR for 75RB+75RB+100RB contiguous allocations
[image: ]
Figure 4. MPR for 75RB+100RB+100RB contiguous allocations
[image: ]
Figure 5. MPR for 100RB+100RB+100RB contiguous allocations

2.2.2.2	Non-contiguous allocation
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Figure 6. MPR for 50RB+75RB+100RB noncontiguous allocations
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Figure 7. MPR for 50RB+100RB+100RB noncontiguous allocations
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Figure 8. MPR for 75RB+75RB+100RB noncontiguous allocations
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Figure 9. MPR for 75RB+100RB+100RB noncontiguous allocations
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Figure 10. MPR for 100RB+100RB+100RB noncontiguous allocations

2.2.3	Conclusions
Table 4 presents our view for Class D contiguous allocation MPR for QPSK and 16-QAM.
Table 4. Class D MPR for QPSK and 16-QAM
	Modulation
	CA bandwidth Class D
	MPR (dB)

	
	50 RB + 75 RB + 100RB
	50 RB + 100 RB + 100 RB
	75 RB + 75 RB + 100 RB
	75 RB + 100 RB + 100 RB
	100 RB + 100 RB + 100 RB
	

	QPSK
	> 12 and ≤ 50
	> 12 and ≤ 50
	> 16 and ≤ 75
	> 16 and ≤ 75
	> 18 and ≤ 100
	≤ 1

	QPSK
	> 50 and ≤ 125TBD
	> 50 and ≤ 150TBD
	> 75 and ≤ 150TBD
	> 75 and ≤ 175TBD
	> 100 and ≤ 200TBD
	≤ 2

	QPSK
	> 125TBD
	> 150TBD
	> 150TBD
	> 175TBD
	> 200TBD
	≤ 3TBD

	16 QAM
	≤ 8
	≤ 12
	≤ 8
	≤ 12
	≤ 16
	≤ 1

	16 QAM
	> 12 and ≤ 50
	> 12 and ≤ 50
	> 16 and ≤ 75
	> 16 and ≤ 75
	> 18 and ≤ 100
	≤ 2

	16 QAM
	> 50 and ≤ 225TBD
	> 50 and ≤ 250TBD
	> 75 and ≤ 250TBD
	> 75 and ≤ 275TBD
	> 100 and ≤ 300TBD
	≤ 3

	16 QAM
	> TBD
	> TBD
	> TBD
	> TBD
	> TBD
	≤ TBD

	64 QAM
	≤ 12 allocation wholly contained within a single CC 
	≤ 12 and allocation wholly contained within a single CC 
	≤ 16 and allocation wholly contained within a single CC
	≤ 16 and allocation wholly contained within a single CC
	≤ 18 and allocation wholly contained within a single CC
	≤ 2

	64 QAM
	> 12 allocation wholly contained within a single CC or allocation extends across two CC’s 
	> 12 allocation wholly contained within a single CC or allocation extends across two CC’s 
	> 16 allocation wholly contained within a single CC or allocation extends across two CC’s
	> 16 allocation wholly contained within a single CC or allocation extends across two CC’s
	> 18 allocation wholly contained within a single CC or allocation extends across two CC’s
	≤ 3

	64 QAM
	allocation extends across Three CC’s
	allocation extends across Three CC’s
	allocation extends across Three CC’s
	allocation extends across Three CC’s
	allocation extends across Three CC’s
	≤ TBD



Class C non-contiguous allocation MPR can be re-used for Class D?

3 	Summary
In this contribution, we have discussed contiguous intraband class D MPR.
4 References
[1] R4-166104, Discussion on RF requirements for 3UL intra-band contiguous CA of CA_40D and CA_41D, CMCC, RAN4#80
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