[bookmark: _Ref399006623][bookmark: _Toc92513360]3GPP TSG-RAN WG4 Meeting # 98-e	R4-2100544
Electronic Meeting, Jan. 25-Feb. 5, 2021

Source: 	Skyworks Solutions, Inc.
Title: 	PC2 Class C UL CA UE Architecture and MPR/A-MPR evaluation
Agenda Item:	11.2.2.4 HPUE for TDD intra-band contiguous UL CA [NR_RF_FR1_enh-Core]
Document for:	Approval
Introduction
In the RAN4#97 e-meeting a way forward on assumptions [1] for PC2 contiguous UL CA MPR/A-MPR was approved. This contribution discusses the transmitter architecture options in [1] and reuses the measured data from [2] to make proposals for PC2 class B and C UL CA MPR and NS04 A-MPR.
Discussion
Implementation Options
In way forward [1] three architecture options are discussed:
· Option 1: PC2 (26dBm) supported with one 26dBm PA supporting 200MHz BW
· Baseline for PC3 and could be the baseline for PC2 (measurement input were provided at this meeting)
· UL MIMO can be supported on top of UL CA with an additional path
· Option 2: PC2 (26dBm) supported with two 26dBm PA supporting 100MHz BW each
· can be accommodated by the MPR of Option 1 as we did for PC3
· UL MIMO is not supported on top of UL CA
· Option 3: PC2 (26dBm) supported with two 23dBm PA supporting 200MHz BW each:
· RIMD issue is more severe as it is in band and since single CC MPR for TxDiv is not yet agreed we don’t really have a baseline for this. I think we could still accommodate based on the 1 PA case with an additional MPR.
· UL MIMO could be supported on top of UL CA but may require additional MPR vs UL CA case.

The bands where NR UL CA makes a significant difference compared to single CC are those bands with bandwidth larger than 100MHz which are n41, n77/78 and n79 (although, it should be noted that up to now only 100MHz spectrum is available to operators in n79). It should also be noted that these are bands where single CC PC2 and UL MIMO options exists.

Additionally, for UL CA the following combinations have been specified or are under consideration:
· Specified release 16 PC3 contiguous UL CA: n7B, n41B/C, n48B, n77/78C
· Specified release 16 PC3 non-contiguous UL CA: n41(2A), n77(2A)
· Requested release 17 PC2 contiguous UL CA: n41B/C, n77/78C
· Requested release 17 PC2 non-contiguous UL CA: n41(2A), n77(2A)

Furthermore, PC1.5 has been specified for n41 in Release 16 and is requested for n77 in Release 17.

Considering that in many cases, the same hardware will have to address all these configurations, then the baseline assumption, similar to PC3, should be based on option 1 with a single PC2 PA for contiguous UL CA and two PC2 PA for non-contiguous UL CA, which in-turn enables:
· PC1.5 single CC
· PC2 + UL MIMO for contiguous UL CA
· PC2 non-contiguous UL CA (UL MIMO not supported simultaneously)
· Easy fall back to PC3
· Easy scaling from PC3 assumptions

Similarly to PC3 contiguous UL CA MPR specification, option 2 with two PC2 PAs of 100MHz BW can be easy supported with the same MPR table. But when looking in detail into the MPR for the 2xPC3 UL CA for non-contiguous UL CA it is found that it is worse than for a single PC3 PA as shown in Table 1
Table 1: Comparison of MPR for PC3 single and two PA architecture from 38.101-1
	Case
	NS
	Req.
	PC
	Arch.
	WC MPR
/AMPR
	comment

	PC3 Cont UL CA
	01
	-30dBm/MHz IM3
	3
	1xPC3 PA
	14
	based on outer 2 class C

	
	01-04
	-13dBm/MHz IM3
	3
	1xPC3 PA
	7
	based on outer 1 class C

	
	04
	-25dBm/MHz IM3
	3
	1xPC3 PA
	13
	should only be valid for Cont UL CA, NC UL CA missing

	PC3 Non-cont UL CA
	01
	-30dBm/MHz IM3
	3
	2xPC3 PA
	15
	2PA 1dB worse than single PA - not consistent

	
	01-04
	-13dBm/MHz IM3
	3
	2xPC3 PA
	9
	2PA 2dB worse than single PA - not consistent

	
	04
	-25dBm/MHz IM3
	3
	2xPC3 PA
	13
	R16 spec values based on cont UL CA with 1PA. Needs update as n41(2A) UL is specified



For option 3 with two PC3 PAs, this option can only be supported with Tx Diversity or UL MIMO operation both of which are still waiting for MPR specification for single CC. This means that both UL MIMO MPR and UL CA MPR have to be assessed for option 3 and can only result in higher MPR than option 1 or 2.

Proposal 1 on HPUE architecture for class B/C contiguous UL CA:
· A single TX with 200MHz PC2 PA (option1) is the baseline to develop MPR and A-MPR requirements
· Two 100MHz PC2 PA (option 2) may reuse the same MPR values as already the case for PC3 but it should be verified why the worst case 2xPC3 PA 1RB+1RB MPR for non-contiguous UL CA is worse that the 1xPC3 PA related class C PA.
· Additional requirement for two PC3 PAs architecture is FFS once single CC related requirements are finalized, potentially using a delta MPR compared to the option 1 baseline
Power Class 2 Single PA Measurements
Way forward [1] also agrees on the MPR and A-MPR evaluation assumptions as follows:
· Inner/outer contiguous allocations definition for PC3 is used to evaluate MPR and AMPR
· Inner/outer1/outer2 non-contiguous allocations definition for PC3 is used to evaluate MPR and AMPR
· Both CP-OFDM and DFT-s-OFDM waveforms are used.
· Channel BW configurations valid for class B and C should be evaluated
· Class B: at least 20MHz+20MHz 15kHz SCS and 50MHz+50MHz 15kHz SCS 
· Class C: at least 60MHz+100MHz 30kHz SCS and 100MHz+100MHz 30kHz SCS
· MPR based on ACLR and SEM agreements in “WF on RF requirements for PC2 intra-band contiguous UL CA” are evaluated based on a number of inner/outer contiguous and inner/outer1/2 non-contiguous allocation cases
· NS-04 A-MPR for -13dBm/MHz IM3 and -25dBm/MHz IM3 are evaluated especially for 1RB+1RB non-contiguous and Full+Full allocation cases

It also clarifies the transmitter linearity and impairment assumptions for the different rachitectures:
· 4dB post PA losses
· Equal PSD and Equal back-off power split
· For 2 PA cases antenna isolation assumption is 10dB
· Option 1 and 2 based on 26dBm PAs: each PA is calibrated for 31dBc ACLR at 25dBm with 20MHz 100RB0 DFT-s-OFDM QPSK waveform
· Option 3 based on 23dBm PAs: each PA is calibrated for 30dBc ACLR at 22dBm with 20MHz 100RB0 DFT-s-OFDM QPSK waveform

Since our measurements in [2] were already in accordance with these assumptions for option 1 (and supporting Option 2) they can be used to make MPR and A-MPR proposals. The evaluated waveforms, allocations and channel configurations are shown in Table 2.
Table 2: Measured waveforms
[image: ]
Power Class 2 Single PA Measurements Summary
In this section, we only provide the worst cases back-off out of all the measured results that can be found in the corresponding annex sections. When large MPR/A-MPR numbers are found at maximum PA voltage, a lower voltage was evaluated and results are denoted with HV/LV. This is especially the case for non-contiguous allocations for NS04 requirements.
Contiguous Allocations
Table 3 provides the contiguous allocations PC2 QPSK DFT-s-OFDM and CP-OFDM back-off measurements results for contiguous UL CA class B and C for NS01 and NS04. PA maximum power and related MPR are given, and compares them with PC3 specification. Inner+ case is an Outer allocation which is just at the edge of the Inner region. Note that NS47 is not assessed since the request is only for class C in band 41.
Table 3: back-off results for NS01 MPR and NS04 AMPR for Contiguous allocations
	CA class and type
	DFT-s-OFDM
	CP-OFDM

	
	Channel and waveform allocation
	Pmax [dBm]
	MPR
	AMPR
	Channel and waveform allocation
	Pmax [dBm]
	MPR
	AMPR

	
	
	NS01
	NS04
	dB
	dB
	
	NS01
	NS04
	dB
	dB

	Class B
	inner/inner+
	20M0_20M0_054R052_054R000
	24.3
	22.1
	2
	3.5
	20M0_20M0_054R052_054R000
	23.7
	21
	2.5
	5

	
	
	20M0_20M0_054R052_050R000
	24.5
	22.2
	1.5
	3.5
	20M0_20M0_053R053_053R000
	23.8
	21.1
	2.5
	4.5

	
	
	20M0_20M0_050R056_050R000
	24.7
	22.4
	1.5
	3.5
	20M0_20M0_052R052_053R000
	23.7
	21
	2.5
	5

	
	
	50M0_50M0_144R126_128R000
	23.8
	22.2
	2.5
	3.5
	50M0_50M0_136R134_136R000
	23.4
	21.6
	3
	4

	
	
	50M0_50M0_144R126_125R000
	23.8
	22.2
	2.5
	3.5
	50M0_50M0_135R135_135R000
	23.5
	21.6
	2.5
	4

	
	
	50M0_50M0_135R135_135R000
	24
	22.3
	2
	3.5
	50M0_50M0_134R136_135R000
	23.5
	21.6
	2.5
	4

	
	
	PC3 Class B MRP
	1
	dB
	PC3 Class B MRP
	2
	dB

	
	Outer
	20M0_20M0_100R006_100R000
	22.2
	21.9
	3.5
	4
	20M0_20M0_106R000_106R000
	21.2
	20.1
	4.5
	5.5

	
	
	20M0_20M0_090R016_072R000
	22.4
	21.8
	3.5
	4
	20M0_20M0_081R025_080R000
	21.8
	20.5
	4
	5.5

	
	
	20M0_20M0_080R026_080R000
	23.2
	21.8
	2.5
	4
	20M0_20M0_080R026_080R000
	21.9
	20.4
	4
	5.5

	
	
	20M0_20M0_080R026_072R000
	23.1
	21.8
	2.5
	4
	20M0_20M0_079R027_080R000
	21.9
	20.4
	4
	5.5

	
	
	50M0_50M0_270R000_270R000
	22.1
	22.1
	3.5
	3.5
	50M0_50M0_270R000_270R000
	20.9
	21
	5
	5

	
	
	50M0_50M0_216R054_192R000
	22.5
	22
	3.5
	4
	50M0_50M0_203R067_202R000
	21.6
	21
	4
	5

	
	
	50M0_50M0_216R054_180R000
	22.5
	22
	3.5
	4
	50M0_50M0_202R068_202R000
	21.5
	21
	4.5
	5

	
	
	50M0_50M0_200R070_200R000
	22.8
	22.1
	3
	3.5
	50M0_50M0_201R069_202R000
	21.5
	21
	4.5
	5

	
	
	PC3 Class B MRP
	3.5
	dB
	PC3 Class B MRP
	4
	dB

	Class C
	inner/inner+
	60M1_100M1_060R102_162R000
	24
	22.8
	2
	3
	60M1_100M1_055R107_162R000
	23.4
	22
	3
	4

	
	
	60M1_100M1_054R108_162R000
	24.2
	22.8
	2
	3
	60M1_100M1_054R108_162R000
	23.4
	22
	3
	4

	
	
	60M1_100M1_050R112_162R000
	24.4
	23
	2
	3
	60M1_100M1_053R109_162R000
	23.5
	22.1
	2.5
	3.5

	
	
	100M1_100M1_144R129_135R000
	23.7
	22.7
	2.5
	3
	100M1_100M1_137R136_137R000
	23.2
	22.1
	3
	3.5

	
	
	100M1_100M1_135R138_135R000
	24.1
	23
	2
	3
	100M1_100M1_136R137_136R000
	23.3
	22.1
	3
	3.5

	
	
	100M1_100M1_135R138_128R000
	24.5
	22.9
	1.5
	3
	100M1_100M1_135R138_135R000
	23.8
	22
	2.5
	4

	
	
	PC3 Class C MRP
	2.5
	dB
	PC3 Class C MRP
	3.5
	dB

	
	outer
	60M1_100M1_162R000_270R000
	22.5
	22.7
	3.5
	3.5
	60M1_100M1_162R000_273R000
	20.7
	21.4
	5
	5

	
	
	60M1_100M1_135R027_200R000
	22.8
	22.7
	3
	3
	60M1_100M1_125R037_209R000
	21.5
	21.5
	4.5
	4.5

	
	
	60M1_100M1_128R034_200R000
	22.7
	22.6
	3
	3
	60M1_100M1_125R037_208R000
	21.5
	21.5
	4.5
	4.5

	
	
	60M1_100M1_128R034_192R000
	22.7
	22.6
	3
	3
	60M1_100M1_125R037_207R000
	21.3
	21.4
	4.5
	4.5

	
	
	100M1_100M1_270R003_270R000
	21.3
	22.4
	4.5
	4.5
	100M1_100M1_273R000_273R000
	20.5
	21.4
	5.5
	5.5

	
	
	100M1_100M1_216R057_200R000
	22.2
	22.4
	3.5
	3.5
	100M1_100M1_205R068_204R000
	21
	21.4
	5
	5

	
	
	100M1_100M1_216R057_192R000
	22.2
	22.4
	3.5
	3.5
	100M1_100M1_204R069_204R000
	21
	21.4
	5
	5

	
	
	100M1_100M1_200R073_192R000
	22.5
	22.5
	3.5
	3.5
	100M1_100M1_203R070_204R000
	21
	21.4
	5
	5

	
	
	PC3 Class C MRP
	7
	dB
	PC3 Class C MRP
	8
	dB



Observations on contiguous allocations MPR :
· PC3 MPR is valid for PC2 inner outer for class C as it has higher margins
· PC3 MPR requires and additional 1dB for PC2 inner and 0.5dB for outer for class B

Proposal 2 on contiguous allocations PC2 class C UL CA MPR:
· Contiguous allocation PC3 class C QPSK MPR is adopted for PC2 class C MPR
· If specified, Class B PC2 MPR needs further evaluation

Observations on contiguous allocations NS04 A-MPR :
· For NS04 AMPR the worst case inner and outer allocation are limited by the -25dBm/MHz limit at 10MHz offset thus with 3dB higher power, compared to PC3, a larger back-off is needed.
· For Class C outer allocations, MPR is sufficient, AMPR = MPR
· For Class C inner allocations, AMPR=MPR+0.5 dB is sufficient

Proposal 3 on contiguous allocations NS04 PC2 class C A-MPR:
· NS04 A-MPR = MPR for outer class C PC2
· NS04 A-MPR = MPR+0.5dB for inner class C PC2 when RBstart ≤ 0.33*BWchannel_CA/0.18MHz
· NS04 A-MPR = MPR for inner class C PC2 when RBstart > 0.33*BWchannel_CA/0.18MHz
Non-contiguous Allocations
Table 4 provides the PC2 QPSK MPR/AMPR contiguous UL CA class C results for NS01/NSO4 for non-contiguous allocations, and compares them with PC3 specification. Inner+ case is an Outer1 allocation which is just at the edge of the Inner region and Outer1+ case is an Outer2 allocation which is just at the edge of the Outer1 region. For high back-off values, measurement have been done at a lower voltage to properly represent the lower linearity of APT and ET solutions for large back-off when compared to 3GPP fixed bias assumptions.
Table 4: NS01 MPR and NS04 A-MPR for Non-contiguous allocations
	
	n41B HV/LV [dB]
	DFT-s-OFDM
	CP-OFDM
	n41C HV/LV [dB]
	DFT-s-OFDM
	CP-OFDM

	
	BW
	WF
	MPR
	NS04
	MPR
	NS04
	BW
	WF
	MPR
	NS04
	MPR
	NS04

	Inner
	20+20
	1R73_1R32
	3/
	8/
	3/
	8.5/
	60+100
	1R110_1R51
	1.5/
	7/
	2/
	8/

	
	
	1R72_1R33
	2.5/
	8/
	3/
	8.5/
	
	1R109_1R52
	1.5/
	7/
	2/
	8/

	
	
	1R56_1R00
	1/
	8/
	1.5/
	8.5/
	
	1R84_1R00
	1/
	7/
	7/
	7.5/

	
	
	1R55_1R00
	1/
	8/
	1.5/
	8.5/
	
	1R83_1R00
	1/
	7/
	1.5/
	8/

	
	50+50
	1R183_1R86
	3/
	8/
	3/
	8.5/
	100+100
	1R184_1R88
	3/
	7/
	3/
	7.5/

	
	
	1R182_1R87
	3/
	8/
	3/
	8.5/
	
	1R183_1R89
	3/
	7/
	3/
	7.5/

	
	
	1R139_1R00
	2/
	7.5/
	2/
	8.5/
	
	1R140_1R00
	1.5/
	7/
	2/
	8/

	
	
	1R138_1R00
	2/
	7.5/
	2/
	8.5/
	
	1R139_1R00
	1.5/
	7/
	2/
	8/

	
	 
	PC3 MPR
	2
	dB
	2.5
	dB
	 
	PC3 MPR
	2.5
	dB
	3.5
	dB

	Outer1
	20+20
	1R71_1R34
	2.5/
	8/
	3/
	8.5/
	60+100
	1R108_1R53
	3/
	7/
	4/
	7.5/

	
	
	1R54_1R00
	1/
	8/
	1.5/
	8.5/
	
	1R82_1R00
	1/
	7/
	1.5/
	7.5/

	
	
	1R42_1R63
	6.5/
	14.5/14.5
	6.5/
	14.5/15
	
	1R43_1R118
	5/
	14.5/14
	6/
	14/15

	
	
	1R41_1R64
	6.5/
	14.5/14.5
	6.5/
	14.5/15.5
	
	1R42_1R119
	5/
	13.5/14.5
	6/
	14/15

	
	
	1R01_1R00
	6.5/
	15/14.5
	7/
	15/15.5
	
	1R01_1R00
	5.5/
	14.5/14
	5/
	14.5/14.5

	
	
	1R00_1R00
	6.5/
	7/15
	7/
	14/
	
	1R00_1R00
	5/
	13.5/14
	5/
	14.5/15

	
	50+50
	1R181_1R88
	3/
	8/
	3/
	8.5/
	100+100
	1R182_1R90
	4.5/
	7/
	5.5/
	7.5/

	
	
	1R137_1R00
	2/
	7.5/
	2/
	8.5/
	
	1R138_1R00
	1.5/
	7/
	2/
	8/

	
	
	1R109_1R160
	5.5/
	14/14.5
	6/
	14.5/15
	
	1R110_1R162
	6.5/
	15.5/14.5
	7/
	14.5/15.5

	
	
	1R108_1R161
	5.5/
	14/14.5
	6/
	14.5/15
	
	1R109_1R163
	6.5/
	14.5/14.5
	7/
	15/15.5

	
	
	1R01_1R00
	6/
	14/14.5
	6/
	14.5/15
	
	1R01_1R00
	5.5/
	14/14.5
	6/
	15/15.5

	
	
	1R00_1R00
	6/
	14/14.5
	6/
	14/15
	
	1R00_1R00
	5.5/
	14.5/14.5
	6.5/
	15.5/15.5

	
	 
	PC3 MPR
	5.5
	 
	6.5
	 
	 
	PC3 MPR
	6
	dB
	7
	dB

	Outer2
	20+20
	1R40_1R65
	8.5/12.5
	15/14.5
	6.5/13.5
	15.5/15.5
	60+100
	1R41_1R120
	6.5/12.5
	14/14
	6/13.5
	14.5/15

	
	
	1R00_1R105
	10/13
	14.5/15
	10/14
	14.5/15.5
	
	1R00_1R272
	8/12.5
	13/14
	8/13
	13/15

	
	
	1R00_1R01
	6.5/13
	14.5/14.5
	7/14
	15/15.5
	
	1R00_1R01
	5/12.5
	14.5/14
	5/13
	14.5/15

	
	50+50
	1R107_1R162
	5.5/13
	14/14
	6/13.5
	15.5/15
	100+100
	1R108_1R164
	6.5/13
	14/14.5
	7/14
	14/15.5

	
	
	1R00_1R269
	9/13
	13.5/15
	9/14
	13.5/15.5
	
	1R00_1R272
	8/12.5
	13/14.5
	8/13.5
	13/15.5

	
	
	1R00_1R01
	6/13
	14.5/14.5
	6/13.5
	15/15
	
	1R00_1R01
	5.5/13
	15/14.5
	6.5/14
	15/15.5

	
	
	PC3 MPR
	11.5
	dB
	12
	dB
	
	PC3 MPR
	13
	dB
	14
	dB



Observations on non-contiguous allocations:
· In general, PC2 allocations requires higher MPR than PC3 and this is justified by the fact that the worst case allocations are limited by IMD3 or IMD5 reaching the SEM mask limit which is, in absolute values, the same as PC3 but with 3dB higher output power. We note that 1dB extra back-off should compensate for this as PC2 has a slightly better linearity at 31 dB ACLR instead of 30 dB.
· There is no significant difference for class B and class C MPR results
· For outer 2 cases the HV results reach up to 10dB A-MPR thus LV values should be used
· This issue is also the same for NS04 where narrow allocations need to meet -25dBm/MHz with their IMD3 or IMD5, at least 2 dB higher A-MPR is needed.
· For NS04 inner, IM3 is in-band thus A-MPR is related to IMD5 in the -25dBm/MHz region (as IMD5 in -13dBm/MHz region is already covered by MPR) and A-MPR is 8.5dB worst case
· For NS04 outer1&2, IM3 may fall in -25dBm/MHz region and A-MPR is 15.5dB worst case

Proposal 4 on non-contiguous allocations MPR:
· PC3 QPSK MPR is adopted for PC2 (1Tx) with additional back-off as in Table 6.2A.2.1-3 below (yellow highlight)
Table 6.2A.2.1-3: non-contiguous RB allocation for Power Class 2
	Modulation
	MPR for bandwidth class B(dB)
	MPR for bandwidth class C(dB)

	
	inner
	Outer11
	Outer22
	inner
	Outer11
	Outer22

	DFT-s-OFDM
	Pi/2 BPSK
	3
	6.5
	13
	3
	6.5
	13

	
	QPSK
	3
	6.5
	
	3
	6.5
	

	
	16QAM
	3
	6.5
	
	3
	6.5
	

	
	64QAM
	4.5
	6.5
	
	5
	6.5
	

	
	256QAM
	6
	6.5
	
	6.5
	6.5
	

	CP-OFDM
	QPSK
	3
	6.5
	14
	3.5
	7
	14

	
	16QAM
	3
	7
	
	3.5
	7
	

	
	64QAM
	5
	7
	
	5
	7
	

	
	256QAM
	7.5
	7.5
	
	7.5
	7.5
	

	NOTE 1: Outer 1 MPR for Pi/2 BPSK and QPSK is reduced by 2dB for aggregated allocation bandwidth > 10MHz 
NOTE 2: Outer 2 MPR is reduced by 4.5dB for aggregated allocation bandwidth > 10MHz



Proposal 5 on non-contiguous allocations NS04 A-MPR:
· For channels and allocations where IM3 is within the -13dBm/MHz NS04 region, the PC2 MPR is sufficient
· PC2 (1Tx) NS04 A-MPR for outer 1 and outer 2 with IM3 in -25dBm/MHz region is 15.5 for B<2.16
· All SEM limited allocations will see the back-off increase for PC2 vs PC3 but ACLR limited region will stay the same thus the following AMPR curve are proposed: AMPRIM3 to meet -25dBm/MHz
MA = 		15.5; 	0 ≤ B < 2.16
			14; 	2.16 ≤ B < 3.24
13;       3.24 ≤ B < 5.04
11.5; 	5.04 ≤ B < 10.08
			10; 	10.08 ≤ B < 16.56
			8;        16.56 ≤ B < 21.96
6; 	      21.96 ≤ B
Conclusion
In this contribution, we first discuss implementation options for PC2 contiguous UL AC, resulting in the following proposals on architecture baseline.

Proposal 1 on HPUE architecture for class B/C contiguous UL CA:
· A single TX with 200MHz PC2 PA (option1) is the baseline to develop MPR and A-MPR requirements
· Two 100MHz PC2 PA (option 2) may reuse the same MPR values as already the case for PC3 but it should be verified why the worst case 2xPC3 PA 1RB+1RB MPR for non-contiguous UL CA is worse that the 1xPC3 PA related class C PA.
· Additional requirement for two PC3 PAs architecture is FFS once single CC related requirements are finalized, potentially using a delta MPR compared to the option 1 baseline

[bookmark: _GoBack]Measurement for 1 PA architecture for SEM, ACLR and NS04 requirements are analyzed for contiguous allocation for MPR and AMPR proposals below.

Proposal 2 on contiguous allocations PC2 class C UL CA MPR:
· Contiguous allocation PC3 class C QPSK MPR is adopted for PC2 class C MPR
· If specified, Class B PC2 MPR needs further evaluation

Proposal 3 on contiguous allocations NS04 PC2 class C A-MPR:
· NS04 A-MPR = MPR for outer class C PC2
· NS04 A-MPR = MPR+0.5dB for inner class C PC2 when RBstart ≤ 0.33*BWchannel_CA/0.18MHz
· NS04 A-MPR = MPR for inner class C PC2 when RBstart > 0.33*BWchannel_CA/0.18MHz

Measurement for 1 PA architecture for SEM, ACLR and NS04 requirements are analyzed for non-contiguous allocation for MPR and AMPR proposals below.

Proposal 4 on non-contiguous allocations MPR:
· PC3 QPSK MPR is adopted for PC2 (1Tx) with additional back-off as in Table 6.2A.2.1-3 below (yellow highlight)
Table 6.2A.2.1-3: non-contiguous RB allocation for Power Class 2
	Modulation
	MPR for bandwidth class B(dB)
	MPR for bandwidth class C(dB)

	
	inner
	Outer11
	Outer22
	inner
	Outer11
	Outer22

	DFT-s-OFDM
	Pi/2 BPSK
	3
	6.5
	13
	3
	6.5
	13

	
	QPSK
	3
	6.5
	
	3
	6.5
	

	
	16QAM
	3
	6.5
	
	3
	6.5
	

	
	64QAM
	4.5
	6.5
	
	5
	6.5
	

	
	256QAM
	6
	6.5
	
	6.5
	6.5
	

	CP-OFDM
	QPSK
	3
	6.5
	14
	3.5
	7
	14

	
	16QAM
	3
	7
	
	3.5
	7
	

	
	64QAM
	5
	7
	
	5
	7
	

	
	256QAM
	7.5
	7.5
	
	7.5
	7.5
	

	NOTE 1: Outer 1 MPR for Pi/2 BPSK and QPSK is reduced by 2dB for aggregated allocation bandwidth > 10MHz 
NOTE 2: Outer 2 MPR is reduced by 4.5dB for aggregated allocation bandwidth > 10MHz



Proposal 5 on non-contiguous allocations NS04 A-MPR:
· For channels and allocations where IM3 is within the -13dBm/MHz NS04 region, the PC2 MPR is sufficient
· PC2 (1Tx) NS04 A-MPR for outer 1 and outer 2 with IM3 in -25dBm/MHz region is 15.5 for B<2.16
· All SEM limited allocations will see the back-off increase for PC2 vs PC3 but ACLR limited region will stay the same thus the following AMPR curve are proposed: AMPRIM3 to meet -25dBm/MHz
MA = 		15.5; 	0 ≤ B < 2.16
			14; 	2.16 ≤ B < 3.24
13;       3.24 ≤ B < 5.04
11.5; 	5.04 ≤ B < 10.08
			10; 	10.08 ≤ B < 16.56
			8;        16.56 ≤ B < 21.96
6; 	      21.96 ≤ B
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