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Introduction
The maximum output power reduction (MPR) technical specifications for intra-band NRU uplink (UL) carrier-aggregation (CA) were agreed and implemented in Release 17.5.0. These requirements were introduced by assuming that only contiguous sub-band (SB) allocations are allowed, and that at least one SB per component carrier (CC) must be configured. Our understanding is that due to the listen-before-talk (LBT) scheme, it may be possible for a UE to prepare an UL-CA transmission configuration for which one of the CC is not allowed to modulate any SB, thereby leading to further wideband (WB) configurations. In this contribution we identify the corresponding missing intra-band UL-CA WB configurations for maximum aggregated bandwidth of up to 80+80MHz. We present a simplified analysis of each configuration to identify if some combinations are eligible for MPR exception “case B” of Table 6.2F.2A.2-2. Due to lack of time, we are unable to bring an exhaustive set of measurement results to investigate the impact of these additional configurations on the agreed MPR. We invite interested companies to further study MPR requirements for these configurations.
Discussion
Missing ULCA WB SB Configurations and Case B Suspicions
The agreed intra-band ULCA MPR mapping configurations eligible to category “A” MPR and exception category “B” MPR are reproduced in Table 1. 
[bookmark: _Ref111029287]Table 1: MPR mapping for intra-band CA wideband operation (Table 6.2F.2A.2-2)
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We observe that several WB configurations may be missing as a result of the LBT process, a process in which the UE may be requested to configure its ULCA transmissions without any allowed modulated SB in either one of the two UL CCs. This mode of operation was not considered when the original ULCA MPR requirements were introduced. For example, for 20+20MHz, it may be possible that the UE has to perform transmissions with ULCA configuration 0-1 or 1-0.


Observation 1: Several intra-band ULCA SB configurations are missing in the MPR specifications. For example UL CA configuration 0-1 and 1-0 for 20+20MHz, 0-01, 0-10, 0-11, 1-00, 0-010, 0-011, 0-100 for 40+40MHz, etc.

For each configuration, we analyse whether a case “B” MPR exception should be allowed based on the rule of thumb presented in [1] and reproduced here. WB SB configurations that may be eligible for Category B MPR exceptions may fulfill the following conditions:
1. A significant overlap of ACLR and the SB image occurs.
2. When the ACLR and the SB image overlap the -28dBr SEM corner edge, an MPR exception is needed. 
SB configuration 1-0 for 20+20 or 11-100 for 40+60 are examples of such condition as shown in Figure 1 [#1] and [#2].
3. When the SB image is adjacent or within close-proximity to the -28dBr SEM corner, we identify two sub-categories:
3.1 when the SB image falls in-band of the modulated SB, MPR exception may not be required. 
SB configuration 01-100/00-110 for 40+60 are examples of such condition as shown in Figure 1 [#4].
3.2 when the SB image falls in the SEM -28dBr plateau, a measurement verification is required to check if the configuration should be granted an MPR exception. 
SB configuration 11000/00011 is an example of such condition as shown in Figure 1 [#3].

[bookmark: _Hlk111045789]When the SB image lands in the -28dBr SEM plateau with sufficient frequency separation from the -28dBr SEM corner, then case “B” exceptions are not needed, i.e., the configuration is eligible to case “A.” SB configuration 1-0000 for 20+40 is an example of such case “A.”
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Figure 1: Identifying intra-band ULCA WB SB configurations eligibility to MPR exception based on placement of ACLR, SB image relative to the NRU -28dBr SEM corner edge.

Based on this rule of thumb, we propose the following changes to Table 6.2F.2A.2-2. 
Proposal: Adopt the following changes to Table 6.2F.2A.2-2. We invite interested companies to review this list and evaluate the required MPR for each configuration.


	Wideband operation channel bandwidth (MHz)
	Sub-band configuration 
[CC1-CC2]

	
	A
	B

	20+20
	1-1
	1-0, 0-1

	20+40
	1-11, 1-10, 0-01, 0-10, 0-11, 1-00
	None

	20+60
	1-111, 1-110, 0-111, 0-110, 0-110, 1-000, 0-001
	0-010, 0-100, 0-011, 1-100 

	20+80
	1-1111, 1-1110, 0-1111, 0-1110, 0-1100, 0-0100, 0-0111, 1-1000, 0-0011, 0-1000, 0-0010, 1-0000, 0-0001
	1-1100, 0-0111

	40+20
	11-1, 01-1, 11-0, 00-1, 01-0, 01-1, 10-0
	None

	40+40
	11-11, 11-10, 01-11, 01-10, 10-00, 00-01
	00-10, 01-00, 00-11, 11-00

	40+60
	11-111, 11-110, 01-111, 01-110, 01-100, 00-100, 00-111, 11-000, 00-011, 01-000, 00-010, 10-000,00-001
	11-100, 00-111

	40+80
	11-1111, 11-1110, 01-1111, 01-1110, 11-1100, 00-1111, 01-1100, 00-1110, 00-1100, 11-0000, 00-0011, 01-0000, 00-0010, 10-0000, 00-0001
	11-1000, 00-0111, 01-1000, 00-0110, 00-1000, 00-0100

	60+20
	111-1, 111-0, 011-1, 011-0. 100-0, 000-1
	001-0, 010-0, 001-1, 110-0

	60+40
	111-11, 111-10, 011-11, 011-10, 011-00, 001-00, 001-11, 110-00, 000-11, 010-00, 000-10, 100-00, 000-01
	111-00, 001-11

	60+60
	111-111, 111-110, 011-111, 011-110, 111-100, 001-111, 011-100, 001-110, 001-100, 110-000, 000-011, 010-000, 000-010, 100-000, 000-001
	111-000, 000-111, 011-000, 000-110, 001-000, 000-100

	60+80
	111-1111, 111-1110, 011-1111, 011-1110, 011-1110, 111-1100, 001-1111, 011-1100, 001-1110, 001-1100, 001-1000, 000-1100, 000-1000, 000-1000, 001-0000, 000-0100, 110-0000, 000-0011, 010-0000, 000-0010, 100-0000, 000-0001
	111-1000, 000-1111, 011-1000, 000-1110, 111-0000, 000-0111, 011-0000, 000-0110

	80+20
	1111-1, 1111-0, 0111-1, 0111-0, 0110-0, 0010-0, 0011-1, 1100-0, 0001-1, 0100-0, 0001-0, 1000-0, 0000-1
	1110-0, 0011-1

	80+40
	1111-11, 1111-10, 0111-11, 0111-10, 1111-00, 0011-11, 0111-00, 0011-10, 0011-00, 1100-00, 0000-11, 0100-00, 0000-10, 1000-00, 0000-01
	1110-00, 0001-11, 0110-00, 0001-10, 0010-00, 0001-00

	80+60
	1111-111, 1111-110, 0111-111, 0111-110, 0111-110, 1111-100, 0011-111, 0111-100, 0011-110, 0011-100, 0011-000, 0001-100, 0001-000, 0001-000, 0010-000, 0000-100, 1100-000, 0000-011, 01000-00, 0000-010, 1000-000, 0000-001
	1111-000, 0001-111, 0111-000, 0001-110, 1110-000, 0000-111, 0110-000, 0000-110

	80+80
	1111-1111, 1111-1110, 0111-1111, 0111-1110, 0111-1110, 1111-1100, 0011-1111, 0111-1100, 0011-1110, 0011-1100, 0011-1100, 0011-1000, 0001-1100, 0001-1000, 1110-0000,
0000-0111, 0110-0000, 0000-0110, 0010-0000, 0000-0100, 1100-0000, 0000-0011, 0100-0000, 0000-0010, 1000-0000, 0000-0001
	1111-1000, 0001-1111, 0111-1000, 0001-1110, 1111-0000, 0000-1111, 0111-0000, 0000-1110, 0011-0000, 0000-1100, 0001-0000, 0000-1000

	NOTE 1:	The sub-band configuration is represented as a bitmap where ‘1’ indicates that a sub-band is transmitted and ‘0’ indicates a sub-band is not transmitted.  The bitmap is ordered with MSB mapped to the lowest frequency sub-band and LSB mapped to highest frequency sub-band within the wideband channel.


Conclusions
In this contribution, we identify missing WB SB configurations and configurations eligible for MPR exceptions for NRU intra-band ULCA of up to 80+80MHz maximum aggregated bandwidth. Interested companies are invited to review this list and evaluate MPR requirements.

Proposal: Adopt the following changes to Table 6.2F.2A.2-2. We invite interested companies to review this list and evaluate the required MPR for each configuration.


	Wideband operation channel bandwidth (MHz)
	Sub-band configuration 
[CC1-CC2]

	
	A
	B

	20+20
	1-1
	1-0, 0-1

	20+40
	1-11, 1-10, 0-01, 0-10, 0-11, 1-00
	None

	20+60
	1-111, 1-110, 0-111, 0-110, 0-110, 1-000, 0-001
	0-010, 0-100, 0-011, 1-100 

	20+80
	1-1111, 1-1110, 0-1111, 0-1110, 0-1100, 0-0100, 0-0111, 1-1000, 0-0011, 0-1000, 0-0010, 1-0000, 0-0001
	1-1100, 0-0111

	40+20
	11-1, 01-1, 11-0, 00-1, 01-0, 01-1, 10-0
	None

	40+40
	11-11, 11-10, 01-11, 01-10, 10-00, 00-01
	00-10, 01-00, 00-11, 11-00

	40+60
	11-111, 11-110, 01-111, 01-110, 01-100, 00-100, 00-111, 11-000, 00-011, 01-000, 00-010, 10-000,00-001
	11-100, 00-111

	40+80
	11-1111, 11-1110, 01-1111, 01-1110, 11-1100, 00-1111, 01-1100, 00-1110, 00-1100, 11-0000, 00-0011, 01-0000, 00-0010, 10-0000, 00-0001
	11-1000, 00-0111, 01-1000, 00-0110, 00-1000, 00-0100

	60+20
	111-1, 111-0, 011-1, 011-0. 100-0, 000-1
	001-0, 010-0, 001-1, 110-0

	60+40
	111-11, 111-10, 011-11, 011-10, 011-00, 001-00, 001-11, 110-00, 000-11, 010-00, 000-10, 100-00, 000-01
	111-00, 001-11

	60+60
	111-111, 111-110, 011-111, 011-110, 111-100, 001-111, 011-100, 001-110, 001-100, 110-000, 000-011, 010-000, 000-010, 100-000, 000-001
	111-000, 000-111, 011-000, 000-110, 001-000, 000-100

	60+80
	111-1111, 111-1110, 011-1111, 011-1110, 011-1110, 111-1100, 001-1111, 011-1100, 001-1110, 001-1100, 001-1000, 000-1100, 000-1000, 000-1000, 001-0000, 000-0100, 110-0000, 000-0011, 010-0000, 000-0010, 100-0000, 000-0001
	111-1000, 000-1111, 011-1000, 000-1110, 111-0000, 000-0111, 011-0000, 000-0110

	80+20
	1111-1, 1111-0, 0111-1, 0111-0, 0110-0, 0010-0, 0011-1, 1100-0, 0001-1, 0100-0, 0001-0, 1000-0, 0000-1
	1110-0, 0011-1

	80+40
	1111-11, 1111-10, 0111-11, 0111-10, 1111-00, 0011-11, 0111-00, 0011-10, 0011-00, 1100-00, 0000-11, 0100-00, 0000-10, 1000-00, 0000-01
	1110-00, 0001-11, 0110-00, 0001-10, 0010-00, 0001-00

	80+60
	1111-111, 1111-110, 0111-111, 0111-110, 0111-110, 1111-100, 0011-111, 0111-100, 0011-110, 0011-100, 0011-000, 0001-100, 0001-000, 0001-000, 0010-000, 0000-100, 1100-000, 0000-011, 01000-00, 0000-010, 1000-000, 0000-001
	1111-000, 0001-111, 0111-000, 0001-110, 1110-000, 0000-111, 0110-000, 0000-110

	80+80
	1111-1111, 1111-1110, 0111-1111, 0111-1110, 0111-1110, 1111-1100, 0011-1111, 0111-1100, 0011-1110, 0011-1100, 0011-1100, 0011-1000, 0001-1100, 0001-1000, 1110-0000,
0000-0111, 0110-0000, 0000-0110, 0010-0000, 0000-0100, 1100-0000, 0000-0011, 0100-0000, 0000-0010, 1000-0000, 0000-0001
	1111-1000, 0001-1111, 0111-1000, 0001-1110, 1111-0000, 0000-1111, 0111-0000, 0000-1110, 0011-0000, 0000-1100, 0001-0000, 0000-1000

	NOTE 1:	The sub-band configuration is represented as a bitmap where ‘1’ indicates that a sub-band is transmitted and ‘0’ indicates a sub-band is not transmitted.  The bitmap is ordered with MSB mapped to the lowest frequency sub-band and LSB mapped to highest frequency sub-band within the wideband channel.
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NOTE 1: The sub-band configuration is represented as a bitmap where ‘1" indicates that a sub-
band is transmitted and ‘0’ indicates a sub-band is not transmitted. The bitmap is
ordered with MSB mapped to the lowest frequency sub-band and LSB mapped to
highest frequency sub-band within the wideband channel
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