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1.	Introduction
In current RAN4 spec, how to simplify the configuration tables has been intensively discussed in the previous RAN4 meetings [1, 2] and it has also been one of the objectives in SI FS_SimBC. For EN-DC configurations, the downlink configurations are grouped with the configurations having the same component frequency bands. If multiple UL DC configurations are listed for multiple DL DC configurations, valid uplink configurations are such that uplink does not have more carriers than downlink. For example, for the below configuration DC_1A_n257J, the UL DC configurations can be in the list of DC_1A_n257A, DC_1A_n257G, DC_1A_n257H, DC_1A_n257I and DC_1A_n257J, while DC_1A_n257K, DC_1A_n257L and DC_1A_n257M are the invalid uplink configurations for this case.
· Example 1 (EN-DC configuration):
	EN-DC
configuration
	Uplink EN-DC
configuration
(NOTE 1)

	DC_1A_n257A
DC_1A_n257D
DC_1A_n257E
DC_1A_n257F
DC_1A_n257G
DC_1A_n257H
DC_1A_n257I
DC_1A_n257J
DC_1A_n257K
DC_1A_n257L
DC_1A_n257M
	DC_1A_n257A
DC_1A_n257D
DC_1A_n257G
DC_1A_n257H
DC_1A_n257I
DC_1A_n257J
DC_1A_n257K
DC_1A_n257L
DC_1A_n257M



However, for CA configuration tables in current RAN4 spec, there is no such rules like what is now specifying in EN-DC configurations. All the possible uplink CA configurations are listed in the table, which results in the redundancy of the configurations table, e.g. as stated in [2], for the configuration CA_n257, the uplink configuration contains all possible permutations of combinations in the configuration table. In [2], it is proposed that for uplink CA configuration, the same rules as in DC configuration table be applied to CA configuration table, i.e. if multiple UL CA configurations are listed for multiple DL CA configurations, valid uplink CA configurations are such that uplink does not have more carriers than downlink. However, during the online discussion in RAN4#104-e meeting, some companies raised their concerns that such simplifications in the column of ‘uplink CA configurations’ will cause the information lost and thus lead to misunderstanding of the configuration tables.
· Example 2 (Intra-band CA within FR2 – Revised UL Configurations) proposed in [2]:
[image: ]
However, the redundancy issue is becoming more and more serious in the CA configuration table especially when multiple component frequency bands are involved. It also expands the size of Rel-18 basket WID excel sheets and increases the workload for the rapporteurs to handle the large amount of configurations. The problem needs to be solved timely since there are thousands of new configurations to be requested in each RAN4 meeting. The following Example 3 shows the numerous permutations in UL configurations for CA_n2-n77-n260 in which 3 component bands involved.
· Example 3 (Inter-band CA between FR1 and FR2):
	CA_n2A-n77A-n260A
	CA_n2A-n77A
CA_n77A-n260A
CA_n2A-n260A
	n2
	5, 10, 15, 20
	0

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

	
	
	n260
	50, 100, 200, 400
	

	CA_n2A-n77A-n260G
	CA_n2A-n77A
CA_n2A-n260A
CA_n2A-n260G
CA_n77A-n260A
CA_n77A-n260G
	n2
	5, 10, 15, 20
	0

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

	
	
	n260
	CA_n260G
	

	CA_n2A-n77A-n260H
	CA_n2A-n77A
CA_n2A-n260A
CA_n2A-n260G
CA_n2A-n260H
CA_n77A-n260A
CA_n77A-n260G
CA_n77A-n260H
	n2
	5, 10, 15, 20
	0

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

	
	
	n260
	CA_n260H
	

	CA_n2A-n77A-n260I
	CA_n2A-n77A
CA_n2A-n260A
CA_n2A-n260G
CA_n2A-n260H
CA_n2A-n260I
CA_n77A-n260A
CA_n77A-n260G
CA_n77A-n260H
CA_n77A-n260I
	n2
	5, 10, 15, 20
	0

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

	
	
	n260
	CA_n260I
	



	CA_n2A-n77A-n260J
	CA_n2A-n77A
CA_n2A-n260A
CA_n2A-n260G
CA_n2A-n260H
CA_n2A-n260I
CA_n2A-n260J
CA_n77A-n260A
CA_n77A-n260G
CA_n77A-n260H
CA_n77A-n260I
CA_n77A-n260J
	n2
	5, 10, 15, 20
	0

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

	
	
	n260
	CA_n260J
	

	CA_n2A-n77A-n260K
	CA_n2A-n77A
CA_n2A-n260A
CA_n2A-n260G
CA_n2A-n260H
CA_n2A-n260I
CA_n2A-n260J
CA_n2A-n260K
CA_n77A-n260A
CA_n77A-n260G
CA_n77A-n260H
CA_n77A-n260I
CA_n77A-n260J
CA_n77A-n260K
	n2
	5, 10, 15, 20
	0

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

	
	
	n260
	CA_n260K
	

	CA_n2A-n77A-n260L
	CA_n2A-n77A
CA_n2A-n260A
CA_n2A-n260G
CA_n2A-n260H
CA_n2A-n260I
CA_n2A-n260J
CA_n2A-n260K
CA_n2A-n260L
CA_n77A-n260A
CA_n77A-n260G
CA_n77A-n260H
CA_n77A-n260I
CA_n77A-n260J
CA_n77A-n260K.
CA_n77A-n260L
	n2
	5, 10, 15, 20
	0

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

	
	
	n260
	CA_n260L
	

	CA_n2A-n77A-n260M
	CA_n2A-n77A
CA_n2A-n260A
CA_n2A-n260G
CA_n2A-n260H
CA_n2A-n260I
CA_n2A-n260J
CA_n2A-n260K
CA_n2A-n260L
CA_n2A-n260M
CA_n77A-n260A
CA_n77A-n260G
CA_n77A-n260H
CA_n77A-n260I
CA_n77A-n260J
CA_n77A-n260K
CA_n77A-n260L
CA_n77A-n260M
	n2
	5, 10, 15, 20
	0

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

	
	
	n260
	CA_n260M
	



Observation 1  The redundancy issue is becoming more and more serious in the CA configuration table especially when multiple component frequency bands are involved. It increases the workload for Rel-18 basket WID rapporteurs to handle the huge number of combinations.
In this paper, we propose to analyse how to simplify the UL CA configurations in CA configuration tables.


2	Discussion
As discussed above, the intra-band CA configurations and inter-band CA configurations list all possible UL CA configurations. This makes the CA configuration table even more complex.
In previous RAN4 meetings, when discussing the issue of further simplification on DC configuration table, one candidate solution was proposed as below [1].
Table 1: Optimized table for inter-band EN-DC configurations including FR2 (two bands)
	EN-DC
configuration
	Uplink EN-DC
configuration
(NOTE 1)

	DC_1A_n257A
DC_1A_n257D/E/F/G/H/I/J/K/L/M
	DC_1A_n257A
DC_1A_n257D/G/H/I/J/K/L/M


	DC_1A_n258A
DC_1A_n258B/C/D/E/F/G/H/I/J/K/L/M
	DC_1A_n258A
DC_1A_n258D/G



However, during the online discussion on the above further simplification, some company raised their concerns on using the “/” in new band combination requests in EXCEL file. The comment was that some companies may directly export the supported combinations from the excel sheet. It will affect the extraction of supported combinations. Furthermore, the new table format will also affect the retrieval of a certain configuration in the table.
Thanks to the above idea in the optimized EN-DC configuration, we suggest for the simplification for CA configurations, the delimiter “/” only be applied in uplink configurations and leave the downlink configurations as what it is now in the spec. A note for using “/” in uplink configuration can be added at the end of the table. With that, there will be no information lost in the column of ‘uplink CA configurations’. Furthermore, the concern on the retrieval of a certain configuration will no longer exist since the DL configurations remain unchanged in the configuration table.
Table 2: Example for optimized table for inter-band CA configurations
(Inter-band CA between FR1 and FR2):
	NR CA configuration
	Uplink configuration(*)
	NR Band
	Channel bandwidth (MHz) (NOTE 1)
	Bandwidth combination set

	CA_n2A-n77A-n260A
	CA_n2A-n77A
CA_n77A-n260A
CA_n2A-n260A
	n2
	5, 10, 15, 20
	0

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

	
	
	n260
	50, 100, 200, 400
	

	CA_n2A-n77A-n260G
	CA_n2A-n77A
CA_n2A-n260A/G
CA_n2A-n260G
CA_n77A-n260A/G
CA_n77A-n260G
	n2
	5, 10, 15, 20
	0

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

	
	
	n260
	CA_n260G
	

	CA_n2A-n77A-n260H
	CA_n2A-n77A
CA_n2A-n260A/G/H
CA_n2A-n260G
CA_n2A-n260H
CA_n77A-n260A/G/H
CA_n77A-n260G
CA_n77A-n260H
	n2
	5, 10, 15, 20
	0

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

	
	
	n260
	CA_n260H
	

	CA_n2A-n77A-n260I
	CA_n2A-n77A
CA_n2A-n260A/G/H/I
CA_n2A-n260G
CA_n2A-n260H
CA_n2A-n260I
CA_n77A-n260A/G/H/I
CA_n77A-n260G
CA_n77A-n260H
CA_n77A-n260I
	n2
	5, 10, 15, 20
	0

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

	
	
	n260
	CA_n260I
	



	CA_n2A-n77A-n260J
	CA_n2A-n77A
CA_n2A-n260A/G/H/I/J
CA_n2A-n260G
CA_n2A-n260H
CA_n2A-n260I
CA_n2A-n260J
CA_n77A-n260A/G/H/I/J
CA_n77A-n260G
CA_n77A-n260H
CA_n77A-n260I
CA_n77A-n260J
	n2
	5, 10, 15, 20
	0

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

	
	
	n260
	CA_n260J
	

	CA_n2A-n77A-n260K
	CA_n2A-n77A
CA_n2A-n260A/G/H/I/J/K
CA_n2A-n260G
CA_n2A-n260H
CA_n2A-n260I
CA_n2A-n260J
CA_n2A-n260K
CA_n77A-n260A/G/H/I/J/K
CA_n77A-n260G
CA_n77A-n260H
CA_n77A-n260I
CA_n77A-n260J
CA_n77A-n260K
	n2
	5, 10, 15, 20
	0

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

	
	
	n260
	CA_n260K
	

	CA_n2A-n77A-n260L
	CA_n2A-n77A
CA_n2A-n260A/G/H/I/J/K/L
CA_n2A-n260G
CA_n2A-n260H
CA_n2A-n260I
CA_n2A-n260J
CA_n2A-n260K
CA_n2A-n260L
CA_n77A-n260A/G/H/I/J/K/L
CA_n77A-n260G
CA_n77A-n260H
CA_n77A-n260I
CA_n77A-n260J
CA_n77A-n260K.
CA_n77A-n260L
	n2
	5, 10, 15, 20
	0

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

	
	
	n260
	CA_n260L
	

	CA_n2A-n77A-n260M
	CA_n2A-n77A
CA_n2A-n260A/G/H/I/J/K/L/M
CA_n2A-n260G
CA_n2A-n260H
CA_n2A-n260I
CA_n2A-n260J
CA_n2A-n260K
CA_n2A-n260L
CA_n2A-n260M
CA_n77A-n260A/G/H/I/J/K/L/M
CA_n77A-n260G
CA_n77A-n260H
CA_n77A-n260I
CA_n77A-n260J
CA_n77A-n260K
CA_n77A-n260L
CA_n77A-n260M
	n2
	5, 10, 15, 20
	0

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

	
	
	n260
	CA_n260M
	

	Note (*): The delimiter “/” will only be used in the uplink configurations for the sake of simplicity. For example, CA_nxA-nyA/B/C denotes CA_nxA-nyA, CA_nxA-nyB and CA_nxA-nyC, where nx and ny are two NR bands, and A, B and C are the corresponding bandwidth classes respectively.



Observation 2  Using the delimiter “/” only in uplink configurations can reduce the complexity of CA configuration tables. No information will be lost in the uplink configurations. The retrieval of a certain configuration can be done by using DL configuration and the spec will remain unchanged.
Proposal 1  It is proposed to use the delimiter “/” only in uplink configurations to simplify the CA configuration tables. A note as below is suggested to be added at the end of the configuration table.
· Note:  The delimiter “/” will only be used in the uplink configurations for the sake of simplicity. For example, CA_nxA-nyA/B/C denotes CA_nxA-nyA, CA_nxA-nyB and CA_nxA-nyC, where nx and ny are two NR bands, and A, B and C are the bandwidth class respectively.



3. 	Conclusion
In this paper, we provide our further considerations on how to simplify uplink CA configurations in CA configuration tables. The following observations and proposal are proposed.
Observation 1  The redundancy issue is becoming more and more serious in the CA configuration table especially when multiple component frequency bands are involved. It increases the workload for Rel-18 basket WID rapporteurs to handle the huge number of combinations.
Observation 2  Using the delimiter “/” only in uplink configurations can reduce the complexity of CA configuration tables. No information will be lost in the uplink configurations. The retrieval of a certain configuration can be done by using DL configuration and the spec will remain unchanged.
Proposal 1  It is proposed to use the delimiter “/” only in uplink configurations to simplify the CA configuration tables. A note as below is suggested to be added at the end of the configuration table.
· Note:  The delimiter “/” will only be used in the uplink configurations for the sake of simplicity. For example, CA_nxA-nyA/B/C denotes CA_nxA-nyA, CA_nxA-nyB and CA_nxA-nyC, where nx and ny are two NR bands, and A, B and C are the bandwidth class respectively.

The example for simplified inter-band CA configuration table.
	NR CA configuration
	Uplink configuration(*)
	NR Band
	Channel bandwidth (MHz) (NOTE 1)
	Bandwidth combination set

	CA_n2A-n77A-n260A
	CA_n2A-n77A
CA_n77A-n260A
CA_n2A-n260A
	n2
	5, 10, 15, 20
	0

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

	
	
	n260
	50, 100, 200, 400
	

	CA_n2A-n77A-n260G
	CA_n2A-n77A
CA_n2A-n260A/G
CA_n77A-n260A/G
	n2
	5, 10, 15, 20
	0

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

	
	
	n260
	CA_n260G
	

	CA_n2A-n77A-n260H
	CA_n2A-n77A
CA_n2A-n260A/G/H
CA_n77A-n260A/G/H
	n2
	5, 10, 15, 20
	0

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

	
	
	n260
	CA_n260H
	

	CA_n2A-n77A-n260I
	CA_n2A-n77A
CA_n2A-n260A/G/H/I
CA_n77A-n260A/G/H/I
	n2
	5, 10, 15, 20
	0

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

	
	
	n260
	CA_n260I
	

	CA_n2A-n77A-n260J
	CA_n2A-n77A
CA_n2A-n260A/G/H/I/J
CA_n77A-n260A/G/H/I/J
	n2
	5, 10, 15, 20
	0

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

	
	
	n260
	CA_n260J
	

	CA_n2A-n77A-n260K
	CA_n2A-n77A
CA_n2A-n260A/G/H/I/J/K
CA_n77A-n260A/G/H/I/J/K
	n2
	5, 10, 15, 20
	0

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

	
	
	n260
	CA_n260K
	

	CA_n2A-n77A-n260L
	CA_n2A-n77A
CA_n2A-n260A/G/H/I/J/K/L
CA_n77A-n260A/G/H/I/J/K/L
	n2
	5, 10, 15, 20
	0

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

	
	
	n260
	CA_n260L
	

	CA_n2A-n77A-n260M
	CA_n2A-n77A
CA_n2A-n260A/G/H/I/J/K/L/M
CA_n77A-n260A/G/H/I/J/K/L/M
	n2
	5, 10, 15, 20
	0

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

	
	
	n260
	CA_n260M
	

	Note (*): The delimiter “/” will only be used in the uplink configurations for the sake of simplicity. For example, CA_nxA-nyA/B/C denotes CA_nxA-nyA, CA_nxA-nyB and CA_nxA-nyC, where nx and ny are two NR bands, and A, B and C are the corresponding bandwidth classes respectively.
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