3GPP TSG-RAN WG4 Meeting # 108-bis									          R4-2316773
Xiamen, China, 9th October – 13th October, 2023
Title: 	Resolving valid 1 UL carrier configurations for DL CA_n7-n38 CA_n5-n8
Agenda Item:	4.1.1.1
Source: 	Skyworks Solutions, Inc., 
Document for:	Approval
1	Introduction 
At RAN4 meeting #108, we proposed to resolve the valid single uplink (1 UL) carrier configurations for downlink (DL) inter-band CA combinations that are configured with CA_n7A-n38A and proposed a CR to implement these changes [1,2]. These changes could not be implemented due to conflict with the way the 1 UL carrier power class is captured in the BCS tables of clause "5.5A.3 Configurations for inter-band CA". Consequently, CR [2] was revised to [3] until a better solution is found. In this paper, we propose to resolve these issues and we propose to apply these changes to DL CA_n7n-n38 and DL CA_n5-n8. We also propose to clarify the meaning of "-" entries in the column entitled "Uplink CA configuration or single uplink carrier". A formal CR will be presented at next meeting #109.
2 Discussion
2.1 Background
At meeting #108, we proposed to replace the "-" entry in 3-band, 4-band, 5-band and 6-band CA configuration tables with the valid 1 UL carrier configurations for DL CA combinations that are configured with CA_n7-n38 [1,2]. The motivations for these changes are twofold:
1. Even though the meaning of "-" entry in the column entitled "Uplink CA configuration or single uplink carrier" is not explicitly defined in the Technical Specifications, our understanding is that such entry means that any constituent band of an inter-band DL CA combination may be configured as a valid 1 UL carrier.
2. Yet,
a. For DL CA combinations that use CA_n7-n38: neither band n7 nor band n38 can be configured as a valid 1 UL carrier due to implementation using a band n41 filter. For example, in CA_n1A-n3A-n7A-n38A, the "-" UL entry should be replaced with "n1, n3" since these are the only valid 1 UL carrier configurations;
b. For DL CA_n5-n8, it has been agreed at the last RAN plenary meeting that UL transmissions are only supported in band n5, i.e., 1 UL carrier configuration in band n8 is not supported.
At meeting #108, it was commented that introducing such 1 UL carrier configurations poses an issue with regards to power class due to  Notes 10, 6, 4, 2 respectively captured in the header row of column "Uplink CA configuration or single uplink carrier" for Tables 5.5A.3.1-1a (2-band CA), Table 5.5A.3.2-1 (3-band CA), Table 5.5A.3.3-1 (4-band CA), Table 5.5A.3.4-1 (5-band CA). 
These notes state, "Only single uplink carriers with power class other than PC3 are listed," meaning that adding 1 UL carrier entries must be either PC2 or PC1.5. Yet for CA_n7-n38 and CA_n5-n8, only PC3 is currently supported as a valid 1 UL carrier configuration(s).
Based on these comments, we revised CR [2] to [3] by reverting these changes for Rel 18.3.0. 
Observation 1: In the header row of column "Uplink CA configuration or single uplink carrier" of Tables 5.5A.3.1-1a (2-band CA), Table 5.5A.3.2-1 (3-band CA), Table 5.5A.3.3-1 (4-band CA), Table 5.5A.3.4-1 (5-band CA):
· Notes 10, 6, 4, 2 respectively prevent capturing 1 UL carrier configuration for PC3 operation.
· Only HPUE PC2 and PC1.5 entries are allowed using respectively notes {8,9}, {7,9}, {5,6}, 3.
· In Table 5.5A.3.5-1 (6-band CA):
· the equivalent of Notes 10, 6, 4, 2 is missing;
· In the header row, the following wording is missing "or single uplink carrier."

In this contribution we propose to resolve all issues related to Observation 1.
2.2 Clarifying valid UL configurations, and ambiguities about the default power classes and "-" entries.
We believe that UL configurations that use "-" as an entry should be clarified in the TS. To our understanding, a Table entry "-" means that any constituent band of an inter-band DL CA combination can be configured as a valid 1 UL carrier. This clarification is necessary and, in our view, deserves to be captured in the core requirement text of clause 5.5A.0.

With regards to the ambiguity on power class, there is no text preceding the tables of clause 5.5A.3.1 that clarifies that, unless otherwise noted, the default power class applies to any UL configuration entry. In Table 1 we propose to classify the different types of UL configurations into 5 categories, and we capture our understanding of the default power classes per type of entry.

Table 1: Default power classes per UL configuration entry type.
	Entry type in column 
"UL CA configuration or single uplink carrier"
	FR1 frequency band
	Default power class

	Type 1
	1 UL carrier
	Any valid UL NR band other than NR-U band
	PC3

	Type 2
	1 UL carrier
	Any valid UL NR-U band
	PC5

	Type 3
	"-"
	Any valid UL NR band
	NR-U band: PC5
All other FR1 bands: PC3

	Type 4
	Intra-band UL CA
	
	NR-U band: PC51
All other FR1 bands: PC31

	Type 5
	Two band inter-band UL CA
	
	PC31

	NOTE 1: For type 4 and type 5, the type 1 or type 2 default power class applies to 1 UL carrier operation of the constituent band(s).



It may be worth noting that:
1. In the case of Type 4 or Type 5 entries: the single carrier uplink is always supported for which the default power class is the Type 1 or Type 2 power class of the constituent frequency band(s);
2. More types will soon be introduced due to CA combinations with 3UL within FR1.

Finally, we observe that for Type 1 or Type 2, the entries have not always been captured correctly since some entries added the "A" suffix to the 1 UL carrier band. One such example is shown in Figure 1 below, where the 1 UL carrier n77A and n78A configuration is specified for DL CA_n77A-n79A. The "A" suffix should only be used for UL CA configurations. An example of a correct entry for 1 UL n77 carrier configuration is shown in Figure 1 for DL CA_n71A-n77A.


	NR CA configuration
	Uplink CA configuration or single uplink carrier10
	NR Band
	Channel bandwidth (MHz) (NOTE 3)
	Bandwidth combination set

	[bookmark: OLE_LINK5]CA_n77A-n79A
	n77A8,9
n79A8,9
CA_n77A-n79A
	[bookmark: OLE_LINK6]n77
	10, 15, 20, 40, 50, 60, 80, 90, 100
	0

	
	
	n79
	40, 50, 60, 80, 100
	

	CA_n71A-n77A
	n778,9
CA_n71A-n77A
	n71
	5, 10, 15, 20
	0

	
	
	n77
	10, 15, 20, 25, 30, 40, 50, 60, 70, 80, 90, 100
	

	
	
	n71
	See n71 channel bandwidths in Table 5.3.5-1
	4 and 5

	
	
	n77
	See n77 channel bandwidths in Table 5.3.5-1
	



[bookmark: _Ref146559655]Figure 1: Top: Erroneous Type 1 UL configuration "n77A" and "n79A" entry DL_CA_n77A-n79A. Bottom: correct Type 1 "n77" entry for DL CA_n71A-n77A.

Observation 2: In the column "Uplink CA configuration or single uplink carrier" of CA configuration tables of clause 5.5A.3:
· The current Rel-18 entries can be classified into five types. The default power class for entry type is not explicitly captured,
· The meaning of the Type 3 entry "-" is not explicitly defined. To our understanding, a "-" for UL means that any constituent band of an inter-band DL CA combination can be configured as a valid 1 UL carrier. 
· For Type 1 and Type 2 entries, the suffix "A" has been attached to some entries. Suffix A should be removed since it only applies to UL CA configurations, not to 1 UL carrier configurations.

2.2 Resolving the issues on 1 UL Carrier power class
Based on Observations 1 and 2 we make the following proposals:

Proposal 1: 
Introduce the following new text in the core requirements of clause 5.5A.0.

"In the CA configuration tables of clause 5.5A.3:
· UL CA configuration entries with "-" mean that any constituent band of the inter-band DL CA combination can be configured as a valid single uplink carrier,
· No other single uplink carrier configurations than those specified are valid UL configurations,
· Unless otherwise noted, the default power class applies to all valid single uplink carriers or uplink combination(s) specified configurations. The default power class is:
· PC5 for shared spectrum channel access frequency bands, 
· PC3 for any NR FR1 band other than shared spectrum channel access, 
· PC3 for intra-band UL CA and inter-band UL CA configurations".


Proposal 2: 
To allow specifying PC3 1 UL carrier configurations in Tables 5.5A.3.1-1a (2-band CA), Table 5.5A.3.2-1 (3-band CA), Table 5.5A.3.3-1 (4-band CA), Table 5.5A.3.4-1 (5-band CA), adopt the change of wording below respectively for Notes 10, 6, 4, 2:
"Unless otherwise noted, the default power class applies to the specified single uplink carrier configuration(s).Only single uplink carriers with power class other than PC3 are listed"


Observation 3: 
To capture the 1 UL carrier restrictions of CA_n5-n8, it may be worth considering the entry and change of wording for Note 10 below.
	NR CA configuration
	Uplink CA configuration or single uplink carrier10
	NR Band
	Channel bandwidth (MHz) (NOTE 3)
	Bandwidth combination set

	CA_n5A-n8A
	n5
	n5
	5, 10
	0

	
	
	n8
	5, 10
	


The following notes are applied to the above tables:
NOTE 1:	This UE channel bandwidth is applicable only to downlink.
NOTE 2:	The minimum requirements for intra-band contiguous or non-contiguous CA apply.
NOTE 3:	The SCS of each channel bandwidth for NR band refers to Table 5.3.5-1.
NOTE 4:	This UE channel bandwidth is optional in this release of the specification.
NOTE 5:	For this bandwidth, the minimum requirements are restricted to operation when carrier is configured as an SCell part of DC or CA configuration.
NOTE 6:	For this bandwidth, the minimum requirements are restricted to operation when carrier is configured as an downlink SCell part of CA configuration
NOTE 7:	Limited to operation at 3450-3550 MHz and 3700–3980 MHz.
NOTE 8:	Power Class 2 is allowed for this uplink combination or single uplink carrier in this downlink/uplink combination
NOTE 9:	Power Class 1.5 is allowed for this uplink combination or single uplink carrier in this downlink/uplink combination
NOTE 10: 	Unless othewise noted, the default power class applies to the specified single uplink carrier configuration(s).Only single uplink carriers with power class other than PC3 are listed.
NOTE 11: The CA configurations are given in Table 5.5A.1-1 or Table 5.5A.2-1 in this specification
NOTE 12: UL configurations are for non-simultaneous Rx/Tx operation.


Proposal 4: 
To clarify the valid 1 UL carrier clarifications for CA combinations that use DL CA_n7-n38 adopt the following changes:

· In Table 5.5A.3.2-1 (3-band CA), specify valid 1 UL carrier configurations, change text of Note 6.
	NR CA configuration
	Uplink CA configuration
or single uplink carrier6
	NR Band
	Channel bandwidth (MHz) (NOTE 3)
	Bandwidth combination set

	CA_n1A-n7A-n38A10
	-n1

	n1
	5, 10, 15, 20, 25, 30, 40, 50
	0

	
	
	n7
	5, 10, 15, 20, 25, 30, 40, 50
	

	
	
	n38
	5, 10, 15, 20, 25, 30, 40
	

	CA_n1(2A)-n7A-n38A10
	-n1
	n1
	CA_n1(2A)_BCS0
	0

	
	
	n7
	5, 10, 15, 20, 25, 30, 40, 50
	

	
	
	n38
	5, 10, 15, 20, 25, 30, 40
	

	CA_n3A-n7A-n38A10
	-n3

	n3
	5, 10, 15, 20, 25, 30, 40, 50
	0

	
	
	n7
	5, 10, 15, 20, 25, 30, 40, 50
	

	
	
	n38
	5, 10, 15, 20, 25, 30, 40
	

	CA_n3B-n7A-n38A10
	-n3
	n3
	CA_n3B_BCS0
	0

	
	
	n7
	5, 10, 15, 20, 25, 30, 40, 50
	

	
	
	n38
	5, 10, 15, 20, 25, 30, 40
	

	CA_n3(2A)-n7A-n38A10
	-n3
	n3
	CA_n3(2A)_BCS1
	0

	
	
	n7
	5, 10, 15, 20, 25, 30, 40, 50
	

	
	
	n38
	5, 10, 15, 20, 25, 30, 40
	

	CA_n7A-n28A-n38A11
	-n28
	n7
	5, 10, 15, 20, 30, 40, 50
	0

	
	
	n28
	5, 10, 15, 20
	

	
	
	n38
	5, 10, 15, 20, 30, 40
	

	NOTE 1:	This UE channel bandwidth is applicable only to downlink
NOTE 2:	For the 20 MHz bandwidth, the minimum requirements are specified for NR UL carrier frequencies confined to either 713-723 MHz or 728-738 MHz.
NOTE 3: 	The SCS of each channel bandwidth for NR band refers to Table 5.3.5-1.
NOTE 4:	The minimum requirements only apply for non-simultaneous Tx/Rx between all carriers for TDD combinations.
NOTE 5:	Simultaneous Rx/Tx capability for TDD combinations does not apply for UEs supporting band n78 with an n77 implementation.
NOTE 6:	Unless othewise noted, the default power class applies to the specified single uplink carrier configuration(s).Only single uplink carriers with power class other than PC3 are listed.
NOTE 7:	Power Class 2 is allowed for this uplink combination or single uplink carrier in this downlink/uplink combination
NOTE 8:	For this bandwidth, the minimum requirements are restricted to operation when carrier is configured as an SCell part of DC or CA configuration.
NOTE 9:	Power Class 1.5 is allowed for single uplink carrier in this downlink/uplink combination
NOTE 10: 	For a band combination which includes band n7 and n38 simultaneously, carriers in band n7 and n38 can only be configured as downlink carriers. Power imbalance between downlink carriers on Band n7 and Band n38 is assumed to be within 6dB.
NOTE 11: UL carrier shall be supported in Band n28 only. Power imbalance between downlink carriers on Band 7 and Band 38 is assumed to be within 6dB.



· In Table 5.5A.3.3-1 (4-band CA), specify valid 1 UL carrier configurations, change text of Note 4.
	NR CA configuration
	Uplink CA configuration
or single uplink carrier 4
	NR Band
	Channel bandwidth (MHz) (NOTE 3)
	Bandwidth combination set

	CA_n1A-n3A-n7A-n38A7
	n1-
n3
	n1
	5, 10, 15, 20, 25, 30, 40, 45, 50
	0

	
	
	n3
	5, 10, 15, 20, 25, 30, 35, 40, 45, 50
	

	
	
	n7
	5, 10, 15, 20, 25, 30, 40, 50
	

	
	
	n38
	5, 10, 15, 20, 25, 30, 40
	

	CA_n1A-n7A-n28A-n38A7
	n1-
n28
	n1
	5, 10, 15, 20, 25, 30, 40, 45, 50
	0

	
	
	n7
	5, 10, 15, 20, 25, 30, 40, 50
	

	
	
	n28
	5, 10, 15, 20, 25, 30
	

	
	
	n38
	5, 10, 15, 20, 25, 30, 40
	

	CA_n1A-n7A-n38A-n78A7
	n1-
n78
	n1
	5, 10, 15, 20, 25, 30, 40, 45, 50
	0

	
	
	n7
	5, 10, 15, 20, 25, 30, 40, 50
	

	
	
	n38
	5, 10, 15, 20, 25, 30, 40
	

	
	
	n78
	10, 15, 20, 25, 30, 40, 50, 60, 70, 80, 90, 100
	

	CA_n3A-n7A-n28A-n38A7
	n3-
n28
	n3
	5, 10, 15, 20, 25, 30, 35, 40, 45, 50
	0

	
	
	n7
	5, 10, 15, 20, 25, 30, 40, 50
	

	
	
	n28
	5, 10, 15, 20, 25, 30
	

	
	
	n38
	5, 10, 15, 20, 25, 30, 40
	

	CA_n3A-n7A-n38A-n78A7
	n3-
n78
	n3
	5, 10, 15, 20, 25, 30, 35, 40, 45, 50
	0

	
	
	n7
	5, 10, 15, 20, 25, 30, 40, 50
	

	
	
	n38
	5, 10, 15, 20, 25, 30, 40
	

	
	
	n78
	10, 15, 20, 25, 30, 40, 50, 60, 70, 80, 90, 100
	

	CA_n7A-n28A-n38A-n78A7
	n28-
n78
	n7
	5, 10, 15, 20, 25, 30, 40, 50
	0

	
	
	n28
	5, 10, 15, 20, 25, 30
	

	
	
	n38
	5, 10, 15, 20, 25, 30, 40
	

	
	
	n78
	10, 15, 20, 25, 30, 40, 50, 60, 70, 80, 90, 100
	

	NOTE 1:	This UE channel bandwidth is optional in this release of the specification.
NOTE 2:	For the 20 MHz bandwidth, the minimum requirements are specified for NR UL carrier frequencies confined to either 713-723 MHz or 728-738 MHz. For the 30MHz bandwidth, the minimum requirements are specified for NR UL transmission bandwidth configuration confined to either 703-733 or 718-748 MHz.
NOTE 3:	The SCS of each channel bandwidth for NR band refers to Table 5.3.5-1.
NOTE 4: 	Unless othewise noted, the default power class applies to the specified single uplink carrier configuration(s).Only single uplink carriers with power class other than PC3 are listed.
NOTE 5:	Power Class 2 is allowed for this uplink combination or single uplink carrier in this downlink/uplink combination.
NOTE 6:	Power Class 1.5 is allowed for this uplink combination or single uplink carrier in this downlink/uplink combination.
NOTE 7:   For a band combination which includes band n7 and n38 simultaneously, carriers in band n7 and n38 can only be configured as downlink carriers. Power imbalance between downlink carriers on Band n7 and Band n38 is assumed to be within 6dB.



· In Table 5.5A.3.4-1 (5-band CA), specify valid 1 UL carrier configurations, change text of Note 2.
	NR CA configuration
	Uplink configuration
or single uplink carrier 2
	NR Band
	Channel bandwidth (MHz) (NOTE 1)
	Bandwidth combination set

	CA_n1A-n3A-n7A-n28A-n38A4
	n1-
n3
n28
	n1
	5, 10, 15, 20, 25, 30, 40, 45, 50
	0

	
	
	n3
	5, 10, 15, 20, 25, 30, 35, 40, 45, 50
	

	
	
	n7
	5, 10, 15, 20, 25, 30, 40, 50
	

	
	
	n28
	5, 10, 15, 20, 25, 30
	

	
	
	n38
	5, 10, 15, 20, 25, 30, 40
	

	CA_n1A-n3A-n7A-n38A-n78A4
	n1-
n3
n78
	n1
	5, 10, 15, 20, 25, 30, 40, 45, 50
	0

	
	
	n3
	5, 10, 15, 20, 25, 30, 40, 45, 50
	

	
	
	n7
	5, 10, 15, 20, 25, 30, 40, 50
	

	
	
	n38
	5, 10, 15, 20, 25, 30, 40
	

	
	
	n78
	10, 15, 20, 25, 30, 40, 50, 60, 70, 80, 90, 100
	

	CA_n1A-n7A-n28A-n38A-n78A4
	n1-
n28
n78
	n1
	5, 10, 15, 20, 25, 30, 40, 45, 50
	0

	
	
	n7
	5, 10, 15, 20, 25, 30, 40, 50
	

	
	
	n28
	5, 10, 15, 20, 25, 30
	

	
	
	n38
	5, 10, 15, 20, 25, 30, 40
	

	
	
	n78
	10, 15, 20, 25, 30, 40, 50, 60, 70, 80, 90, 100
	

	CA_n3A-n7A-n28A-n38A-n78A4
	n3-
n28
n78
	n3
	5, 10, 15, 20, 25, 30, 40, 45, 50
	0

	
	
	n7
	5, 10, 15, 20, 25, 30, 40, 50
	

	
	
	n28
	5, 10, 15, 20, 25, 30
	

	
	
	n38
	5, 10, 15, 20, 25, 30, 40
	

	
	
	n78
	10, 15, 20, 25, 30, 40, 50, 60, 70, 80, 90, 100
	

	NOTE 1: 	The SCS of each channel bandwidth for NR FR1 and NR FR2 band refers to Table 5.3.5-1 of TS 38.101-1 and TS 38.101-2 respectively.
NOTE 2:	Unless othewise noted, the default power class applies to the specified single uplink carrier configuration(s).
Only single uplink carriers with power class other than PC3 are listed.
NOTE 3:	Power Class 2 is allowed for this uplink combination or single uplink carrier in this downlink/uplink combination.
NOTE 4:   For a band combination which includes band n7 and n38 simultaneously, carriers in band n7 and n38 can only be configured as downlink carriers. Power imbalance between downlink carriers on Band n7 and Band n38 is assumed to be within 6dB.



· In Table 5.5A.3.5-1 (6-band CA), specify valid 1 UL carrier configurations, add note 2 and note 3

	NR CA configuration
	Uplink CA configuration or single uplink carrier2Uplink configuration
	NR Band
	Channel bandwidth (MHz) (NOTE 1)
	Bandwidth combination set

	CA_n1A-n3A-n7A-n28A-n38A-n78A3
	n1-
n3
n28
n78
	n1
	5, 10, 15, 20, 25, 30, 40, 45, 50
	0

	
	
	n3
	5, 10, 15, 20, 25, 30, 35, 40, 45, 50
	

	
	
	n7
	5, 10, 15, 20, 25, 30, 40, 50
	

	
	
	n28
	5, 10, 15, 20, 25, 30
	

	
	
	n38
	5, 10, 15, 20, 25, 30, 40
	

	
	
	n78
	10, 15, 20, 25, 30, 40, 50, 60, 70, 80, 90, 100
	

	NOTE 1: 	The SCS of each channel bandwidth for NR FR1 and NR FR2 band refers to Table 5.3.5-1 of TS 38.101-1 and TS 38.101-2 respectively.
NOTE 2:  Unless othewise noted, the default power class applies to the specified single uplink carrier configuration(s).
NOTE 3:  For a band combination which includes band n7 and n38 simultaneously, carriers in band n7 and n38 can only be configured as downlink carriers. Power imbalance between downlink carriers on Band n7 and Band n38 is assumed to be within 6dB.



3 Conclusion
In this contribution, we have presented ways to resolve how to capture the valid single uplink carrier configurations and how to remove ambiguities about the applicable power class for each type of UL configuration entry. We make the following proposals with the intention to implement these changes with a formal CR at meeting #109.
Observation 1: 
In the header row of column "Uplink CA configuration or single uplink carrier" of Tables 5.5A.3.1-1a (2-band CA), Table 5.5A.3.2-1 (3-band CA), Table 5.5A.3.3-1 (4-band CA), Table 5.5A.3.4-1 (5-band CA):
· Notes 10, 6, 4, 2 respectively prevent capturing 1 UL carrier configuration for PC3 operation.
· Only HPUE PC2 and PC1.5 entries are allowed using respectively notes {8,9}, {7,9}, {5,6}, 3.
· In Table 5.5A.3.5-1 (6-band CA):
· the equivalent of Notes 10, 6, 4, 2 is missing.
In the header row, the following wording is missing "or single uplink carrier."

Observation 2: 
In the column "Uplink CA configuration or single uplink carrier" of CA configuration tables of clause 5.5A.3:
· The current Rel-18 entries can be classified into five types. The default power class for entry type is not explicitly captured,
· The meaning of the Type 3 entry "-" is not explicitly defined. To our understanding, a "-" for UL means that any constituent band of an inter-band DL CA combination can be configured as a valid 1 UL carrier. 
· For Type 1 and Type 2 entries, the suffix "A" has been attached to some entries. Suffix A should be removed since it only applies to UL CA configurations, not to 1 UL carrier configurations.

Table 1: Default power classes per UL configuration entry type.
	Entry type in column 
"UL CA configuration or single uplink carrier"
	FR1 frequency band
	Default power class

	Type 1
	1 UL carrier
	Any valid UL NR band other than NR-U band
	PC3

	Type 2
	1 UL carrier
	Any valid UL NR-U band
	PC5

	Type 3
	"-"
	Any valid UL NR band
	NR-U band: PC5
All other FR1 bands: PC3

	Type 4
	Intra-band UL CA
	
	NR-U band: PC51
All other FR1 bands: PC31

	Type 5
	Two band inter-band UL CA
	
	PC31

	NOTE 1: For type 4 and type 5, the type 1 or type 2 default power class applies to 1 UL carrier operation of the constituent band(s).



Proposal 1: 
Introduce the following new text in the core requirements of clause 5.5A.0.

"In the CA configuration tables of clause 5.5A.3:
· UL CA configuration entries with "-" mean that any constituent band of the inter-band DL CA combination can be configured as a valid single uplink carrier,
· No other single uplink carrier configurations than those specified are valid UL configurations,
· Unless otherwise noted, the default power class applies to all valid single uplink carriers or uplink combination(s) specified configurations. The default power class is:
· PC5 for shared spectrum channel access frequency bands, 
· PC3 for any NR FR1 band other than shared spectrum channel access, 
· PC3 for intra-band UL CA and inter-band UL CA configurations".

Proposal 2: 
To allow specifying PC3 1 UL carrier configurations in Tables 5.5A.3.1-1a (2-band CA), Table 5.5A.3.2-1 (3-band CA), Table 5.5A.3.3-1 (4-band CA), Table 5.5A.3.4-1 (5-band CA), adopt the change of wording below respectively for Notes 10, 6, 4, 2:
"Unless otherwise noted, the default power class applies to the specified single uplink carrier configuration(s).Only single uplink carriers with power class other than PC3 are listed"


Observation 3: 
To capture the 1 UL carrier restrictions of CA_n5-n8, it may be worth considering the entry and change of wording for Note 10 below.
	NR CA configuration
	Uplink CA configuration or single uplink carrier10
	NR Band
	Channel bandwidth (MHz) (NOTE 3)
	Bandwidth combination set

	CA_n5A-n8A
	n5
	n5
	5, 10
	0

	
	
	n8
	5, 10
	


The following notes are applied to the above tables:
NOTE 1:	This UE channel bandwidth is applicable only to downlink.
NOTE 2:	The minimum requirements for intra-band contiguous or non-contiguous CA apply.
NOTE 3:	The SCS of each channel bandwidth for NR band refers to Table 5.3.5-1.
NOTE 4:	This UE channel bandwidth is optional in this release of the specification.
NOTE 5:	For this bandwidth, the minimum requirements are restricted to operation when carrier is configured as an SCell part of DC or CA configuration.
NOTE 6:	For this bandwidth, the minimum requirements are restricted to operation when carrier is configured as an downlink SCell part of CA configuration
NOTE 7:	Limited to operation at 3450-3550 MHz and 3700–3980 MHz.
NOTE 8:	Power Class 2 is allowed for this uplink combination or single uplink carrier in this downlink/uplink combination
NOTE 9:	Power Class 1.5 is allowed for this uplink combination or single uplink carrier in this downlink/uplink combination
NOTE 10: 	Unless othewise noted, the default power class applies to the specified single uplink carrier configuration(s).Only single uplink carriers with power class other than PC3 are listed.
NOTE 11: The CA configurations are given in Table 5.5A.1-1 or Table 5.5A.2-1 in this specification
NOTE 12: UL configurations are for non-simultaneous Rx/Tx operation.


Proposal 4: 
To clarify the valid 1 UL carrier clarifications for CA combinations that use DL CA_n7-n38 adopt the following changes:

· In Table 5.5A.3.2-1 (3-band CA), specify valid 1 UL carrier configurations, change text of Note 6.
	NR CA configuration
	Uplink CA configuration
or single uplink carrier6
	NR Band
	Channel bandwidth (MHz) (NOTE 3)
	Bandwidth combination set

	CA_n1A-n7A-n38A10
	-n1

	n1
	5, 10, 15, 20, 25, 30, 40, 50
	0

	
	
	n7
	5, 10, 15, 20, 25, 30, 40, 50
	

	
	
	n38
	5, 10, 15, 20, 25, 30, 40
	

	CA_n1(2A)-n7A-n38A10
	-n1
	n1
	CA_n1(2A)_BCS0
	0

	
	
	n7
	5, 10, 15, 20, 25, 30, 40, 50
	

	
	
	n38
	5, 10, 15, 20, 25, 30, 40
	

	CA_n3A-n7A-n38A10
	-n3

	n3
	5, 10, 15, 20, 25, 30, 40, 50
	0

	
	
	n7
	5, 10, 15, 20, 25, 30, 40, 50
	

	
	
	n38
	5, 10, 15, 20, 25, 30, 40
	

	CA_n3B-n7A-n38A10
	-n3
	n3
	CA_n3B_BCS0
	0

	
	
	n7
	5, 10, 15, 20, 25, 30, 40, 50
	

	
	
	n38
	5, 10, 15, 20, 25, 30, 40
	

	CA_n3(2A)-n7A-n38A10
	-n3
	n3
	CA_n3(2A)_BCS1
	0

	
	
	n7
	5, 10, 15, 20, 25, 30, 40, 50
	

	
	
	n38
	5, 10, 15, 20, 25, 30, 40
	

	CA_n7A-n28A-n38A11
	-n28
	n7
	5, 10, 15, 20, 30, 40, 50
	0

	
	
	n28
	5, 10, 15, 20
	

	
	
	n38
	5, 10, 15, 20, 30, 40
	

	NOTE 1:	This UE channel bandwidth is applicable only to downlink
NOTE 2:	For the 20 MHz bandwidth, the minimum requirements are specified for NR UL carrier frequencies confined to either 713-723 MHz or 728-738 MHz.
NOTE 3: 	The SCS of each channel bandwidth for NR band refers to Table 5.3.5-1.
NOTE 4:	The minimum requirements only apply for non-simultaneous Tx/Rx between all carriers for TDD combinations.
NOTE 5:	Simultaneous Rx/Tx capability for TDD combinations does not apply for UEs supporting band n78 with an n77 implementation.
NOTE 6:	Unless othewise noted, the default power class applies to the specified single uplink carrier configuration(s).Only single uplink carriers with power class other than PC3 are listed.
NOTE 7:	Power Class 2 is allowed for this uplink combination or single uplink carrier in this downlink/uplink combination
NOTE 8:	For this bandwidth, the minimum requirements are restricted to operation when carrier is configured as an SCell part of DC or CA configuration.
NOTE 9:	Power Class 1.5 is allowed for single uplink carrier in this downlink/uplink combination
NOTE 10: 	For a band combination which includes band n7 and n38 simultaneously, carriers in band n7 and n38 can only be configured as downlink carriers. Power imbalance between downlink carriers on Band n7 and Band n38 is assumed to be within 6dB.
NOTE 11: UL carrier shall be supported in Band n28 only. Power imbalance between downlink carriers on Band 7 and Band 38 is assumed to be within 6dB.



· In Table 5.5A.3.3-1 (4-band CA), specify valid 1 UL carrier configurations, change text of Note 4.
	NR CA configuration
	Uplink CA configuration
or single uplink carrier 4
	NR Band
	Channel bandwidth (MHz) (NOTE 3)
	Bandwidth combination set

	CA_n1A-n3A-n7A-n38A7
	n1-
n3
	n1
	5, 10, 15, 20, 25, 30, 40, 45, 50
	0

	
	
	n3
	5, 10, 15, 20, 25, 30, 35, 40, 45, 50
	

	
	
	n7
	5, 10, 15, 20, 25, 30, 40, 50
	

	
	
	n38
	5, 10, 15, 20, 25, 30, 40
	

	CA_n1A-n7A-n28A-n38A7
	n1-
n28
	n1
	5, 10, 15, 20, 25, 30, 40, 45, 50
	0

	
	
	n7
	5, 10, 15, 20, 25, 30, 40, 50
	

	
	
	n28
	5, 10, 15, 20, 25, 30
	

	
	
	n38
	5, 10, 15, 20, 25, 30, 40
	

	CA_n1A-n7A-n38A-n78A7
	n1-
n78
	n1
	5, 10, 15, 20, 25, 30, 40, 45, 50
	0

	
	
	n7
	5, 10, 15, 20, 25, 30, 40, 50
	

	
	
	n38
	5, 10, 15, 20, 25, 30, 40
	

	
	
	n78
	10, 15, 20, 25, 30, 40, 50, 60, 70, 80, 90, 100
	

	CA_n3A-n7A-n28A-n38A7
	n3-
n28
	n3
	5, 10, 15, 20, 25, 30, 35, 40, 45, 50
	0

	
	
	n7
	5, 10, 15, 20, 25, 30, 40, 50
	

	
	
	n28
	5, 10, 15, 20, 25, 30
	

	
	
	n38
	5, 10, 15, 20, 25, 30, 40
	

	CA_n3A-n7A-n38A-n78A7
	n3-
n78
	n3
	5, 10, 15, 20, 25, 30, 35, 40, 45, 50
	0

	
	
	n7
	5, 10, 15, 20, 25, 30, 40, 50
	

	
	
	n38
	5, 10, 15, 20, 25, 30, 40
	

	
	
	n78
	10, 15, 20, 25, 30, 40, 50, 60, 70, 80, 90, 100
	

	CA_n7A-n28A-n38A-n78A7
	n28-
n78
	n7
	5, 10, 15, 20, 25, 30, 40, 50
	0

	
	
	n28
	5, 10, 15, 20, 25, 30
	

	
	
	n38
	5, 10, 15, 20, 25, 30, 40
	

	
	
	n78
	10, 15, 20, 25, 30, 40, 50, 60, 70, 80, 90, 100
	

	NOTE 1:	This UE channel bandwidth is optional in this release of the specification.
NOTE 2:	For the 20 MHz bandwidth, the minimum requirements are specified for NR UL carrier frequencies confined to either 713-723 MHz or 728-738 MHz. For the 30MHz bandwidth, the minimum requirements are specified for NR UL transmission bandwidth configuration confined to either 703-733 or 718-748 MHz.
NOTE 3:	The SCS of each channel bandwidth for NR band refers to Table 5.3.5-1.
NOTE 4: 	Unless othewise noted, the default power class applies to the specified single uplink carrier configuration(s).Only single uplink carriers with power class other than PC3 are listed.
NOTE 5:	Power Class 2 is allowed for this uplink combination or single uplink carrier in this downlink/uplink combination.
NOTE 6:	Power Class 1.5 is allowed for this uplink combination or single uplink carrier in this downlink/uplink combination.
NOTE 7:   For a band combination which includes band n7 and n38 simultaneously, carriers in band n7 and n38 can only be configured as downlink carriers. Power imbalance between downlink carriers on Band n7 and Band n38 is assumed to be within 6dB.



· In Table 5.5A.3.4-1 (5-band CA), specify valid 1 UL carrier configurations, change text of Note 2.
	NR CA configuration
	Uplink configuration
or single uplink carrier 2
	NR Band
	Channel bandwidth (MHz) (NOTE 1)
	Bandwidth combination set

	CA_n1A-n3A-n7A-n28A-n38A4
	n1-
n3
n28
	n1
	5, 10, 15, 20, 25, 30, 40, 45, 50
	0

	
	
	n3
	5, 10, 15, 20, 25, 30, 35, 40, 45, 50
	

	
	
	n7
	5, 10, 15, 20, 25, 30, 40, 50
	

	
	
	n28
	5, 10, 15, 20, 25, 30
	

	
	
	n38
	5, 10, 15, 20, 25, 30, 40
	

	CA_n1A-n3A-n7A-n38A-n78A4
	n1-
n3
n78
	n1
	5, 10, 15, 20, 25, 30, 40, 45, 50
	0

	
	
	n3
	5, 10, 15, 20, 25, 30, 40, 45, 50
	

	
	
	n7
	5, 10, 15, 20, 25, 30, 40, 50
	

	
	
	n38
	5, 10, 15, 20, 25, 30, 40
	

	
	
	n78
	10, 15, 20, 25, 30, 40, 50, 60, 70, 80, 90, 100
	

	CA_n1A-n7A-n28A-n38A-n78A4
	n1-
n28
n78
	n1
	5, 10, 15, 20, 25, 30, 40, 45, 50
	0

	
	
	n7
	5, 10, 15, 20, 25, 30, 40, 50
	

	
	
	n28
	5, 10, 15, 20, 25, 30
	

	
	
	n38
	5, 10, 15, 20, 25, 30, 40
	

	
	
	n78
	10, 15, 20, 25, 30, 40, 50, 60, 70, 80, 90, 100
	

	CA_n3A-n7A-n28A-n38A-n78A4
	n3-
n28
n78
	n3
	5, 10, 15, 20, 25, 30, 40, 45, 50
	0

	
	
	n7
	5, 10, 15, 20, 25, 30, 40, 50
	

	
	
	n28
	5, 10, 15, 20, 25, 30
	

	
	
	n38
	5, 10, 15, 20, 25, 30, 40
	

	
	
	n78
	10, 15, 20, 25, 30, 40, 50, 60, 70, 80, 90, 100
	

	NOTE 1: 	The SCS of each channel bandwidth for NR FR1 and NR FR2 band refers to Table 5.3.5-1 of TS 38.101-1 and TS 38.101-2 respectively.
NOTE 2:	Unless othewise noted, the default power class applies to the specified single uplink carrier configuration(s).
Only single uplink carriers with power class other than PC3 are listed.
NOTE 3:	Power Class 2 is allowed for this uplink combination or single uplink carrier in this downlink/uplink combination.
NOTE 4:   For a band combination which includes band n7 and n38 simultaneously, carriers in band n7 and n38 can only be configured as downlink carriers. Power imbalance between downlink carriers on Band n7 and Band n38 is assumed to be within 6dB.



· In Table 5.5A.3.5-1 (6-band CA), specify valid 1 UL carrier configurations, add note 2 and note 3

	NR CA configuration
	Uplink CA configuration or single uplink carrier2Uplink configuration
	NR Band
	Channel bandwidth (MHz) (NOTE 1)
	Bandwidth combination set

	CA_n1A-n3A-n7A-n28A-n38A-n78A3
	n1-
n3
n28
n78
	n1
	5, 10, 15, 20, 25, 30, 40, 45, 50
	0

	
	
	n3
	5, 10, 15, 20, 25, 30, 35, 40, 45, 50
	

	
	
	n7
	5, 10, 15, 20, 25, 30, 40, 50
	

	
	
	n28
	5, 10, 15, 20, 25, 30
	

	
	
	n38
	5, 10, 15, 20, 25, 30, 40
	

	
	
	n78
	10, 15, 20, 25, 30, 40, 50, 60, 70, 80, 90, 100
	

	NOTE 1: 	The SCS of each channel bandwidth for NR FR1 and NR FR2 band refers to Table 5.3.5-1 of TS 38.101-1 and TS 38.101-2 respectively.
NOTE 2:  Unless othewise noted, the default power class applies to the specified single uplink carrier configuration(s).
NOTE 3:  For a band combination which includes band n7 and n38 simultaneously, carriers in band n7 and n38 can only be configured as downlink carriers. Power imbalance between downlink carriers on Band n7 and Band n38 is assumed to be within 6dB.
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