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1	Introduction 
This document presents measurements to verify the agreed-upon [20]dB A-MPR for CA_n26(2A) for CA_NC_NS_12, 13, 14, and 15. We also introduce CR[1] to align the A-MPR requirements with the supported component carrier (CC) channel bandwidth (CBW) for BCS0 .
2 Discussion
2.1 On CA_NC_NS_12,13,14,15 vs CA_n26(2A) BCS0
Table 1 reproduces the supported CC CBW for CA_n26(2A) BCS0. Only 5, 10 and 15MHz CBW are supported per CC for a maximum aggregated bandwidth (BW) of 30MHz.
[bookmark: _Ref158992203]Table 1: CA_n26(2A) BCS0 CBW per CC – extracted from Table 5.5A.1-1.
	NR CA Configuration
	Uplink CA Configurations or single uplink carrier5
	Channel bandwidths for carrier
(MHz)
	Channel bandwidths for carrier
(MHz)
	Channel bandwidths for carrier
(MHz)
	Channel bandwidths for carrier
(MHz)
	Maximum
Aggregated bandwidth
(MHz)
	Bandwidth combination set

	CA_n26(2A)
	CA_n26(2A)7
	5,10,15
	5,10,15
	
	
	30
	0

	NOTE 7: Unless otherwise stated, only RF requirements for dual PA architecture are applicable for UL CA_n26(2A). The UE shall indicate the dualPA-Architecture for UL CA_n26(2A).



The CA_NC_NS_12, 13, 14, and 15 requirements captured in clause 6.5A.3.3.2.2, 6.5A.3.3.2.3, 6.5A.3.3.2.4 and 6.5A.3.3.2.5 specify that for CA_n26(2A), the one UL NS_12, 13, 14, and 15 requirements apply. Table 2 lists these 1UL emission requirements and observe that 1UL requirements are specified for UL CBW. However, not all requirements are supported by CA_n26(2A) BCS0. For example, NS_12 is specified for 3MHz CBW, but this CBW is not supported for CA_n26(2A) BCS0. Several similar observations can be made for NS_13, 14, and 15.
[bookmark: _Ref159246274]Table 2: NS_12, 13, 14, and 15 requirements – extracted from sub-clause 6.5.3.3
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Observation 1: One-UL NS_12, 13, 14, and 15 emission requirements apply to dual-UL CA_n26(2A) BCS0. However, several CBWs specified in NS_12, 13, 14, and 15 are not supported by CA_n26(2A) BCS0. Corrections are needed in the CA_NC_NS_12, 13, 14, and 15 requirements to reflect the supported CBW specified in CA_n26(2A) BCS0.
To account for observation 1, we present in CR [1] the corrections summarized in Proposal 1 below.


Proposal 1: We suggest RAN4 adopts the CR [1] following changes to the CA_NC_NS_12, 13, 14, and 15 requirements.
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2.2 Background on CA_NC_NS_12,13,14,15 A-MPR
Table 2 defines the RAN4 meeting #109 requirements and the A-MPR agreement of [20]dB for uplink (UL) CA_n26(2A) Power Class 3 (PC3) for CA_NC_NS_12, 13, 14, and 15. As specified in Table 5.5A.1-1, Note 7, RAN4 assumes CA_n26(2A) is supported with a dualPA architecture. 
[bookmark: _Ref158636667]Table 2: CA_NC_NS_12, 13, 14, and 15 requirements from Table 6.2A.3.1.2-1.
[image: ]
RAN4 does not preclude a UE from supporting this combination with a single PA. Thus, we present A-MPR measurements for 2PA and for 1PA front-end architecture. The intent is to verify if [20]dB is sufficient to meet the band n26 emission requirements.
2.1 Power Amplifier Calibration
· Local Oscillator (LO) leakage: -28 dBc, IQ Image rejection: -28 dB, C-IM3 -60dBs, C-IM5 -70dBc.
· PC3 operation and 4dB post PA insertion losses.
· PA calibration point is 20 MHz, 15 kHz, QPSK, DFT-S-OFDM, 100 RB at lower channel edge, with 1 dB MPR- PC3 ACLR -30 dBc.
· The PA Vcc is varied at large output back-off (OBO) to account for commercial UE performance.
2.2 Measurement Results
The OBO measurements are performed both for dualPA and one PA architecture using four waveforms:
· PCC/SCC UL CBW configuration: 5MHz+5MHz and Wgap=5MHz.
· Using QPSK DFT-s-OFDM and QPSK CP-OFDM:
· PCC/SCC UL RB allocation: 1RB + 1RB to verify the dualUL IMD3 emission levels.
· Full RB allocation to verify the close-in PA emission levels.
· For dualPA architecture, we have verified that [20]dB is sufficient to pass the NS_12, NS_13, NS_14 and NS_15 requirements. CP-OFDM 1RB+1RB waveforms are the configuration that require the highest OBO.
· For one PA architecture, the forward IMD products lead to a worse OBO than the dual PA architecture: we observe that more than [20]dB OBO is needed. 
We therefore emphasize that the [20]dB A-MPR allowance is only valid for dualPA architecture by using a copy of Table 5.5A.1-1 NOTE 7 into Table 6.2A.3.1.2-1. 
Observation 2: For CA_n26(2A), 20dB A-MPR is needed for UE signaling dualPA architecture. A higher back-off is needed for UEs with 1PA architecture. Only dualPA architecture is assumed for UL CA_n26(2A). It is important to emphasize this assumption in the A-MPR Table 6.2A.3.1.2-1.
Proposal 2: For ULCA_n26(2A), A-MPR, we recommend adding the footnote highlighted in green to Table 6.2A.3.1.2-1.
“NOTE X: Only applicable for dual PA architecture. The UE shall indicate the dualPA-Architecture for UL CA_n26(2A).”
[bookmark: _Ref143750102]Table 2: Footnote addition to Table 6.2A.3.1.2-1 for CA_n26(2A)
	CA Network Signalling value
	Requirements (clause)
	Uplink CA Configuration
	A-MPR for sub-blocks in order of increasing uplink carrier frequency

	
	
	
	A-MPR [dB]
(clause)

	CA_NC_NS_01
	6.5A.2.2.2
6.5A.3.2.2
	All applicable NR CA configurations
	N/A

	CA_NC_NS_04
	6.5A.2.3.2.1
6.5A.3.3.2.1
	CA_n41(2A)
	6.2A.3.1.2.1

	CA_NC_NS_12X
	6.5A.3.3.2.2
	CA_n26(2A)
	[20] dB

	CA_NC_NS_13X
	6.5A.3.3.2.3
	CA_n26(2A)
	[20] dB

	CA_NC_NS_14X
	6.5A.3.3.2.4
	CA_n26(2A)
	[20] dB

	CA_NC_NS_15X
	6.5A.3.3.2.5
	CA_n26(2A)
	[20] dB

	CA_NC_NS_55,
CA_NC_NS_57 
	See
CA_NC_NS_01
	CA_n77(2A)
	See
CA_NC_NS_01

	CA_NC_NS_100X
	6.5A.2.4.2.4
	CA_n26(2A)
	[20] dB

	NOTE X: Only applicable for dual PA architecture. The UE shall indicate the dualPA-Architecture for UL CA_n26(2A).



3 Conclusion
In this contribution, we propose changes to the CA_NC_NS_12, 13, 14, and 15 requirements based on observation 1, and captured in proposal 1, CR [1]. Our measurements confirm that [20]dB A-MPR is needed for dualPA architecture. We propose to add a footnote, ensuring that this A-MPR applies only for UEs that indicate the dualPA-Architecture for UL CA_n26(2A).
Observation 1: One-UL NS_12, 13, 14, and 15 emission requirements apply to dual-UL CA_n26(2A) BCS0. However, several CBWs specified in NS_12, 13, 14, and 15 are not supported by CA_n26(2A) BCS0. Corrections are needed in the CA_NC_NS_12, 13, 14, and 15 requirements to reflect the supported CBW specified in CA_n26(2A) BCS0.
Proposal 1: We suggest that RAN4 adopts the CR [1], following changes to the CA_NC_NS_12, 13, 14, and 15 requirements.
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Observation 2: For CA_n26(2A), 20dB A-MPR is needed for UE signalling dualPA architecture. A higher back-off is needed for UEs with 1PA architecture. Only dualPA architecture is assumed for UL CA_n26(2A). It is important to emphasize this assumption in the A-MPR Table 6.2A.3.1.2-1.
Proposal 2: For UL CA_n26(2A) A-MPR, consider adding the footnote highlighted in green to Table 6.2A.3.1.2-1.
“NOTE X: Only applicable for dual PA architecture. The UE shall indicate the dualPA-Architecture for UL CA_n26(2A).”
Table 2: Footnote addition to Table 6.2A.3.1.2-1 for CA_n26(2A)
	CA Network Signalling value
	Requirements (clause)
	Uplink CA Configuration
	A-MPR for sub-blocks in order of increasing uplink carrier frequency

	
	
	
	A-MPR [dB]
(clause)

	CA_NC_NS_01
	6.5A.2.2.2
6.5A.3.2.2
	All applicable NR CA configurations
	N/A

	CA_NC_NS_04
	6.5A.2.3.2.1
6.5A.3.3.2.1
	CA_n41(2A)
	6.2A.3.1.2.1

	CA_NC_NS_12X
	6.5A.3.3.2.2
	CA_n26(2A)
	[20] dB

	CA_NC_NS_13X
	6.5A.3.3.2.3
	CA_n26(2A)
	[20] dB

	CA_NC_NS_14X
	6.5A.3.3.2.4
	CA_n26(2A)
	[20] dB

	CA_NC_NS_15X
	6.5A.3.3.2.5
	CA_n26(2A)
	[20] dB

	CA_NC_NS_55,
CA_NC_NS_57 
	See
CA_NC_NS_01
	CA_n77(2A)
	See
CA_NC_NS_01

	CA_NC_NS_100X
	6.5A.2.4.2.4
	CA_n26(2A)
	[20] dB

	NOTE X: Only applicable for dual PA architecture. The UE shall indicate the dualPA-Architecture for UL CA_n26(2A).
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Table 6.5.3.3.17-1: Additional requirements NS_12

Frequency band Channel bandwidth / Measurement
(MHz) Spectrum emission limit bandwidth
(dBm)
3 MHz, 5 MHz, 10 MHz
806<1<8135 42 6.25 kHz,

NOTE 1: The requirement applies for NR cartiers with lower channel edge at or above

814 MHz.

NOTE 2: The emissions measurement shall be sufficiently power averaged to ensure a
standard deviation < 0.5 dB.
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Table 6.5.3.3.18-1: Additional requirements NS_13

Frequency band Channel bandwidth / Measurement
(MHz) Spectrum emission limit bandwidth
(dBm)
3 MHz, 5 MHz
806<1<816 42 6.25 kHz.

NOTE 1: The requirement applies for NR carriers with lower channel edge at or above

817 MHz.

NOTE 2: The emissions measurement shall be sufficiently power averaged to ensure a
standard deviation < 0.5 dB.
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Table 6.. .19-1: Additional requirements NS_14
Frequency band Channel bandwidth / Measurement
(MHz) Spectrum emission limit bandwidth
(dBm)
10 MHz, 15 MHz, 20MHz
806 <f<816 42 6.25 kHz.

NOTE 1: The requirement applies for NR carriers with lower channel edge at or above

824 MHz

NOTE 2: The emissions measurement shall be sufficiently power averaged to ensure a
standard deviation < 0.5 dB.
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Table 6.5.3.3.20-1: Additional requirements NS_15

Frequency band Channel bandwidth / Measurement
(MHz) Spectrum emission limit bandwidth
(dBm)
3 MHz, 5 MHz, 10 MHz, 15 MHz, 20 MHz
851 <1<859 53 6.25 kHz.

NOTE 1: The emissions measurement shall be sufficiently power averaged to ensure a
standard deviation < 0.5 dB.
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<< Start of change >>
6.5A.3.3.2 Additional spurious emissions for intra-band non-contiguous CA
6.5A.3.3.2.1 Requirement for network signalling value "CA_NC_NS_04"

For intra-band non-contiguo.
NS_04) applies in cach uplink CC.

65A3.322 Requirement for network signalling value "CA_NC_NS_12"

For intra-band non-configuol
NS_12) applies in each uplink CC for SMHz and 10MHz channel bandwidth

65A3.323 Requirement for network signalling value "CA_NC_NS_13"

For intra-band non-configuol

1

NS_13) applies in each uplink CC for SMHz channel bandwidth.

65A3.32.4 Requirement for network signalling value "CA_NC_NS_14"

For intra-band non-configuol

1 q
NS_14) applies in each uplink CC for 10MHz and 15MHz channel bandwidth

65A3.325 Requirement for network signalling value "CA_NC_NS_15"

For intra-band non-configuol

1 q
NS_15) applies in each uplink CC_for SMHz, 10MHz and 15MHz channel bandwidth

<< End of change >>
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CA Network Signalling

Requirements

Uplink CA

A-MPR for sub-blocks in order

value (clause) Configuration of increasing uplink carrier
frequency
A-MPR [dB]
(clause)
CA_NC_NS_01 6.5A222 All applicaple NR CA N/A
6.5A32.2 configurations
CA_NC_NS_04 6.5A232.1 CA_n41(2A) 62A312.1
6.5A.3.3.2.1
CA_NC_Ns_12] 6.5A.3.3.2.2 CA_n26(2A) [20]dB
CA_NC_NS_13 6.5A.3.3.2.3 CA_n26(2A) [20]dB
CA_NC_NS_14 6.5A.3.3.2.4 CA_n26(2A) [20]dB
CANC NS 15 6.5A.3.3.2.5 CA_n26(2A) [20]dB
CA_NC_NS_55, See CA_Nn77(2A) See
CA_NC_Ns 57 CA_NC_Ns 01 CA_NC_Ns_01
CA_NC_NS_100 6.5A.24.24 CA_n26(2A) [20]dB





