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1. Introduction

In previous RAN 4 meeting #60bis [1] presented studies for required MPR for multicluster transmission for new CC combination 75 + 100 RB. That contribution also presented studies for required A-MPR for multi-cluster transmission to meet the additional SEM requirement. A-MPR study was done for all applicable CC-combinations for CA configuration CA_41C. 
In RAN4 meeting #60bis [2] presented results of a study where it was investigated how much A-MPR is needed for continuously allocated CC-combinations 75+75 RB and 100+100 RB to meet the additional SEM requirement.

This contribution repeates the studies done in [2] and exptends it to cover CC-combinations 25+100RB which is part CA_38 WI and 75+100RB which is part CA_41. This contribution also presents contiguous allocation MPR studies for new CC-combinations 25 + 100 RB and 75 + 100 RB. 
2. Discussion

Contiguous allocation in this contribution refers to case where no empty RB’s are located within an UL allocation. There is however a gap between the CC which is defined by the nominal channel spacing formula in [4]. When MPR and A-MPR are searched the allocation starts always from position RB_Start = 0. 
2.1 Contiguous allocation MPR for 25+100 RB and 75 + 100 RB configurations
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 for each bandwidth so that with fully allocated carrier the reported UTRA ACLR1 level was 33 dB when 1 dB of MPR was applied.

MPR studies were performed against following requirements 

Table 1 General SEM for 75 + 100 RB CA Configuration
	Spectrum emission limit [dBm]/BWChannel_CA

	ΔfOOB
(MHz)
	34.85 MHz
	Measurement bandwidth

	( 0-1
	-23.5
	30 kHz

	( 1-5
	-10
	1 MHz

	( 5-29.9
	-13
	1 MHz

	( 29.9-30
	-13
	1 MHz

	( 30-34.85
	-13
	1 MHz

	( 34.85-34.9
	-25
	1 MHz

	( 34.9-35
	-25
	1 MHz

	( 35-39.8
	-25
	1 MHz

	( 39.8-39.85
	-25
	1 MHz


Table 2 General SEM for 25 + 100 RB CA Configuration

	Spectrum emission limit [dBm]/BWChannel_CA

	ΔfOOB
(MHz)
	24.95
	Measurement bandwidth

	( 0-1
	-22
	30 kHz

	( 1-5
	-10
	1 MHz

	( 5-24.95
	-13
	1 MHz

	( 24.95-29.9
	-25
	1 MHz

	( 29.9-29.95
	-25
	1MHz


· UTRAACLR1 = 33dB

· UTRAACLR2 = 36dB

· CA E-UTRAACRL = 30dB

· Spurious emissions limit was -30dBm with 1MHz measurement bandwidth
Studies were performed in similar manner as in [3] which introduced the MPR requirements for CC-combinations 50+100 RB, 75+75 RB and 75+100 RB during the REL-10 generic CA WI. Results are presented in Figures XXX and XXX where the number of allocated RB’s are in x-axis and reuired MPR is in y-axis.
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Figure 1 MPR for 25 + 100 RB CA Configuration
[image: image2.png]Backoff (4B)

Backoffvs. allocated resource blocks in 75RE + 100RB band

4 T T
£l

3
25

%%
e XX XX
s
K R
PINE bl
%
15 L X§ 505
x £
[ X QPsK
4 x
X E3l X 16-QAM
£ QPSK MPR mask
05 —— 16-QAM MPR MASK
N
%
KO0 %
0 i i i i i i i H
a £ a0 60 B0 10 120 40 18D

Nurnber of contiguously allocated resource blacks





Figure 2 MPR for 75 + 100 RB CA Configuration
[image: image3.png]Backoff (4B)

35

25

15

05

Backoffvs. allocated resource blocks in 100RE + 100RB band

x
x

OPsK
16-QAM

SR

ik
e

oo X R X0

X E XK
sox ¥

0 B0 60 100 120 140 160
Nurnber of contiguously allocated resource blacks

180

200




Figure 3 MPR for 100 + 100 RB CA Configuration
Based on the studied presented in the figure 2 for the 75 + 100 RB configuration it can be observed that UE is able to meet the all the required requirements if the MPR definition follows same approach than for easlier CC configuration 50 + 100 RB, 75 + 75 RB and 100 RB + 100 RB (Fig 3). Therefore we have added Draft CR proposal below for this CA configuration.

However the CC combination 25 + 100 RB seemed to require more than 2 dB MPR when allocation size was between 40 – 70 RB’s. This is maybe due to that this CC combination has highest PSD when spread over 2 CC’s which increases the cubic metric of the signal. Other CC combinations do not have 25 RB CC. It should be discussed in RAN4 wheter this CC comination requires more MPR than the others.
*************************************   Draft CR   *********************************************************************

6.2.3A
UE Maximum Output power for modulation / channel bandwidth for CA
For CA Bandwidth Class A (Table 5.6A-1), the requirements in Clause 6.2.3 apply.

For intra-band contiguous CA Bandwidth Class C the allowed Maximum Power Reduction (MPR) for the maximum output power in Table 6.2.2A-1due to higher order modulation and contiguously aggregated transmit bandwidth configuration (resource blocks) is specified in Table 6.2.3A-1. In case the modulation format is different on different component carriers then the MPR is determined by the rules applied to higher order of those modulations.
Table 6.2.3A-1: Maximum Power Reduction (MPR) for Power Class 3

	Modulation
	CA bandwidth Class C
	MPR (dB)

	
	50 RB / 100 RB
	75 RB / 75 RB
	75 RB / 100 RB
	100 RB / 100 RB
	

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

	QPSK
	> 50
	> 75
	> 75
	> 100
	≤ 2

	16 QAM
	≤ 12
	≤ 16
	≤ 16
	≤ 18
	≤ 1

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

	16 QAM
	> 50
	> 75
	> 75
	> 100
	≤ 3


*************************************   Draft CR   *********************************************************************
2.2 Contiguous allocation A-MPR for CA_41C Configuration

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 for each bandwidth so that with fully allocated carrier the reported UTRA ACLR1 level was 33 dB when 1 dB of MPR was applied.

MPR studies were performed against following requirements 

Table 3: 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
Studies were performed in similar manner as the MPR studies presented in previous chapter with an execption that that general CA SEM was replaced with the tighter additional SEM, see table 3. We observed in the studies that because of tighter SEM the small allocations having higher PSD required more PA back off that what the normal MPR definition allows, this was also reported in [2].
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Figure 4 A-MPR for 50+100RB CA Configuration
[image: image5.png]Backoff (4B)

Backoffvs. allocated resource blocks in 75RB + 75RE band, CA-41C additional requirements
45 T

.
35
e —fﬁ%wwwwxx «
=
P

| % QPSK 1
X 1B-QAM
QPSK AMPR mask
05 — 16-QAM AMPR MASK |
x
0 i i
(] 50 100 180

Nurnber of contiguously allocated resource blacks




Figure 5 A-MPR for 75+75RB CA Configuration
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Figure 6 A-MPR for 75+100RB CA Configuration
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Figure 7 A-MPR for 100+100RB CA Configuration
Simulation results presented in figures 4- 7 had an A-MPR proposal included; this proposal is also presented in table format below. 16-QAM A-MPR definition follows very closely the QPSK proposal. Only difference was that 16-QAM requires 0.5 dB more A-MPR than QPSK constantly but the breakpoints were the same.
Table 2 A-MPR for CA_41C contiguos allocation.

	Modulation
	CA bandwidth Class C
	A-MPR (dB)

	
	50 RB / 100 RB
	75 RB / 75 RB
	75 RB / 100 RB
	100 RB / 100 RB
	

	QPSK
	< 14
	< 14
	< 14
	< 14
	≤ 3

	QPSK
	≥ 14 and ≤ 40
	≥ 14 and ≤ 40
	≥ 14 and ≤ 40
	≥ 14 and ≤ 40
	≤ 1.5

	QPSK
	> 40 and ≤ 50
	> 40 and ≤ 75
	> 40 and ≤ 75
	> 40 and ≤ 100
	≤ 3

	QPSK
	> 50
	> 75
	> 75
	> 100
	≤ 3.5

	16-QAM
	< 14
	< 14
	< 14
	< 14
	≤ 3.5

	16-QAM
	≥ 14 and ≤ 40
	≥ 14 and ≤ 40
	≥ 14 and ≤ 40
	≥ 14 and ≤ 40
	≤ 2

	16-QAM
	> 40 and ≤ 50
	> 40 and ≤ 75
	> 40 and ≤ 75
	> 40 and ≤ 100
	≤ 3.5

	16-QAM
	> 50
	> 75
	> 75
	> 100
	≤ 4


The A-MPR proposal presented here is not to be added on top of general CA MPR. Because the break points are different it would be very difficult to generate such kind on A-MPR table which would be additional on top of general MPR table. Hence it is proposed that for CA the contiguous case A-MPR is defined to be used as such with out MPR. Similar proposal has been done for multi-cluster A-MPR as combining MPR and A-MPR masks is even more difficult.

Another way to do the A-MPR would be the define region based A-MPR table where there are regions of 0 dB A-MPR and use PUCCH over provisioning. This approach would enable bigger cell sizes and PUCCH could be send with out A-MPR therefore it is propably more preferable way forward on the contiguous A-MPR issue.
*************************************   Draft CR   *********************************************************************

6.2.4A.X
A-MPR for CA_NS_XX

If the UE is configured to CA_41C intraband contiguous CA configuration and it receives IE CA_NS_0X the allowed maximum output power reduction due to higher order modulation and contiguously aggregated transmit bandwidth configuration (resource blocks) is defined in table 6.2.4A.X 
Table 3 A-MPR for contiguously aggregated transmit bandwidth configuration
	Modulation
	CA bandwidth Class C
	A-MPR (dB)

	
	50 RB / 100 RB
	75 RB / 75 RB
	75 RB / 100 RB
	100 RB / 100 RB
	

	QPSK
	< 14
	< 14
	< 14
	< 14
	≤ 3

	QPSK
	≥ 14 and ≤ 40
	≥ 14 and ≤ 40
	≥ 14 and ≤ 40
	≥ 14 and ≤ 40
	≤ 1.5

	QPSK
	> 40 and ≤ 50
	> 40 and ≤ 75
	> 40 and ≤ 75
	> 40 and ≤ 100
	≤ 3

	QPSK
	> 50
	> 75
	> 75
	> 100
	≤ 3.5

	16-QAM
	< 14
	< 14
	< 14
	< 14
	≤ 3.5

	16-QAM
	≥ 14 and ≤ 40
	≥ 14 and ≤ 40
	≥ 14 and ≤ 40
	≥ 14 and ≤ 40
	≤ 2

	16-QAM
	> 40 and ≤ 50
	> 40 and ≤ 75
	> 40 and ≤ 75
	> 40 and ≤ 100
	≤ 3.5

	16-QAM
	> 50
	> 75
	> 75
	> 100
	≤ 4


If the UE is configured to CA_41C intraband contiguous CA configuration and it receives IE CA_NS_0X the allowed maximum output power reduction due to multi-cluster transmission is 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.

3. Conclusion

In this contribution we have presented contiguous allocation MPR simulation results for 25+100RB and 45+100 RB configurations as well as contiguous allocation A-MPR simulation results for  applicable CA_41C CC combinations.l
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