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1	Introduction 
At 3GPP RAN#91-e meeting, a new Rel-17 Study Item “Study on band combinations handling in RAN4” was approved [1]. The objectives are as follows:

1) Study the adequate information on what needs for introducing band combinations and capture TP formats.
2) Collect agreements on the rules and guidelines of specifying band combinations, such as the notations of CA/DC combinations, etc.
3) Analyse and identify the redundant contents in RAN4 specifications.
4) Study potential future-proof solutions for band combination configuration tables in RAN4 specifications for concise representation, better readability and better trackability and editability.
The target is that after the completion of the study item, a guidance on band combination handling, rule collections and band combination optimization for RAN4 specifications will be approved. It is suggested to be applied to the latest RAN4 specifications after the completion of the SI.

Discussions were triggered on analyzing and identifying the redundant contents, some optimizations have already been applied [2], some are under discussion [3] [4].
In this paper, we’d like to discuss on optimization to configuration tables of inter-band EN-DC/NE-DC including FR2, inter-band EN-DC including FR1 and FR2, inter-band NR-DC between FR1and FR2 in RAN4 spec 38.101-3. Furthermore, a more simplified configuration table template was proposed aims to reduce the excessive number of rows but keep the good readability and trackability.
2   Discussion
The size of the specs dramatically increasing with various band combinations introduced with wider channel bandwidths, multiple numerologies, more bandwidth classes and bandwidth combination sets. Configuration tables of inter-band EN-DC/NE-DC including FR2, inter-band EN-DC including FR1 and FR2, inter-band NR-DC between FR1 and FR2 in spec 38.101-3 clause 5.5B.5/6/7, occupy 165 out of 771 pages, almost 22% of the total length which seems too redundant. Word often get stuck when scrolling up and down through the spec.

Obervation1: Configuration tables of inter-band EN-DC/NE-DC including FR2, inter-band EN-DC including FR1 and FR2, inter-band NR-DC between FR1 and FR2 in Rel-17 spec 38.101-3(clause 5.5B.5/6/7) take up almost 22% of the total length which seems too redundant.

There is also possibility to simplify these configuration tables, the rule is: merge different intra-band contiguous CA bandwidth classes of the same FR2 band together for combinations with the same number of bands which have the same FR1 part.
For instance, Table 2-1 composes of four rows for each row corresponds to one combination from clause 5.5B.6.2/3/4/5 of current Rel-17 spec 38.101-3. Table 2-2 illustrates the result after our further optimization on Table 2-1. Obviously Table 2-1 occupies two full pages but Table 2-2 only half, it follows that the size of the tables can be greatly reduced if the rule above applied, and no more rows needed when additional contiguous bandwidth classes of FR2 band are added to the constitute band. In addition, readability and trackability are not much affected, and it is still very easy to search for the specific band combinations, take “DC_3A-7A-7A_n78A-n257G” as example, you can search “DC_3A-7A-7A_n78A-n257” without “G”, then you can jump to “DC_3A-7A-7A_n78A-n257A/D/E/F/G/H/I/J/K/L/M”. In addition, some companies have already used this format when requesting for new band combinations in the revised WID.
	EN-DC configuration
	Uplink EN-DC configuration 

	DC_3A_n78A-n257A
DC_3A_n78A-n257D
DC_3A_n78A-n257E
DC_3A_n78A-n257F
DC_3A_n78A-n257G
DC_3A_n78A-n257H
DC_3A_n78A-n257I
DC_3A_n78A-n257J
DC_3A_n78A-n257K
DC_3A_n78A-n257L
DC_3A_n78A-n257M
DC_3A_n78C-n257A
DC_3A_n78C-n257D
DC_3A_n78C-n257E
DC_3A_n78C-n257F
	DC_3A_n78A
DC_3A_n257A
DC_3A_n257D
DC_3A_n257G
DC_3A_n257H
DC_3A_n257I
DC_3A_n78A-n257A
DC_3A_n78A-n257G
DC_3A_n78A-n257H
DC_3A_n78A-n257I

	DC_3A-7A-7A_n78A-n257A
DC_3A-7A-7A_n78A-n257D
DC_3A-7A-7A_n78A-n257E
DC_3A-7A-7A_n78A-n257F
DC_3A-7A-7A_n78A-n257G
DC_3A-7A-7A_n78A-n257H
DC_3A-7A-7A_n78A-n257I
DC_3A-7A-7A_n78A-n257J
DC_3A-7A-7A_n78A-n257K
DC_3A-7A-7A_n78A-n257L
DC_3A-7A-7A_n78A-n257M
DC_3A-7A-7A_n78C-n257A
DC_3A-7A-7A_n78C-n257D
DC_3A-7A-7A_n78C-n257E
DC_3A-7A-7A_n78C-n257F
DC_3A-7A-7A_n78C-n257G
DC_3A-7A-7A_n78C-n257H
DC_3A-7A-7A_n78C-n257I
DC_3A-7A-7A_n78C-n257J
DC_3A-7A-7A_n78C-n257K
DC_3A-7A-7A_n78C-n257L
DC_3A-7A-7A_n78C-n257M
	DC_3A_n78A-n257A
DC_3A_n78A-n257G
DC_3A_n78A-n257H
DC_3A_n78A-n257I
DC_7A_n78A-n257A
DC_7A_n78A-n257G
DC_7A_n78A-n257H
DC_7A_n78A-n257

	DC_1A-3A-8A_n78A-n257A
DC_1A-3A-8A_n78A-n257D
DC_1A-3A-8A_n78A-n257E
DC_1A-3A-8A_n78A-n257F
DC_1A-3A-8A_n78A-n257G
DC_1A-3A-8A_n78A-n257H
DC_1A-3A-8A_n78A-n257I
DC_1A-3A-8A_n78A-n257J
DC_1A-3A-8A_n78A-n257K
DC_1A-3A-8A_n78A-n257L
DC_1A-3A-8A_n78A-n257M
DC_1A-3C-8A_n78A-n257A
DC_1A-3C-8A_n78A-n257D
DC_1A-3C-8A_n78A-n257E
DC_1A-3C-8A_n78A-n257F
DC_1A-3C-8A_n78A-n257G
DC_1A-3C-8A_n78A-n257H
DC_1A-3C-8A_n78A-n257I
DC_1A-3C-8A_n78A-n257J
DC_1A-3C-8A_n78A-n257K
DC_1A-3C-8A_n78A-n257L
DC_1A-3C-8A_n78A-n257M
	DC_1A_n78A
DC_1A_n257A
DC_3A_n78A
DC_3A_n257A
DC_8A_n78A
DC_8A_n257A

	DC_1A-3A-7A-28A_n78A-n257A
DC_1A-3A-7A-28A_n78A-n257G
DC_1A-3A-7A-28A_n78A-n257H
DC_1A-3A-7A-28A_n78A-n257I
	DC_1A_n78A
DC_1A_n257A
DC_1A_n257G
DC_1A_n257H
DC_1A_n257I
DC_3A_n78A
DC_3A_n257A
DC_3A_n257G
DC_3A_n257H
DC_3A_n257I
DC_7A_n78A
DC_7A_n257A
DC_7A_n257G
DC_7A_n257H
DC_7A_n257I
DC_28A_n78A
DC_28A_n257A
DC_28A_n257G
DC_28A_n257H
DC_28A_n257I

	NOTE 1:	Uplink EN-DC configurations are the configurations supported by the present release of specifications


Table 2-1 The original table template for inter-band EN-DC configuration tables including FR1 and FR2 

	EN-DC configuration
	Uplink EN-DC configuration 

	DC_3A_n78A-n257A/D/E/F/G/H/I/J/K/L/M
DC_3A_n78C-n257A/D/E/F

	DC_3A_n78A
DC_3A_n257A/D/G/H/I
DC_3A_n78A-n257A/G/H/I

	DC_3A-7A-7A_n78A-n257A/D/E/F/G/H/I/J/K/L/M
DC_3A-7A-7A_n78C-n257A/D/E/F/G/H/I/J/K/L/M
	DC_3A_n78A-n257A/G/H/I
DC_7A_n78A-n257A/G/H/I

	DC_1A-3A-8A_n78A-n257A/D/E/F/G/H/I/J/K/L/M
DC_1A-3C-8A_n78A-n257A/D/E/F/G/H/I/J/K/L/M


	DC_1A_n78A
DC_1A_n257A
DC_3A_n78A
DC_3A_n257A
DC_8A_n78A
DC_8A_n257A

	DC_1A-3A-7A-28A_n78A-n257A/G/H/I

	DC_1A_n78A
DC_3A_n78A
DC_7A_n78A
DC_28A_n78A
DC_1A_n257A/G/H/I
DC_3A_n257A/G/H/I
DC_7A_n257A/G/H/I
DC_28A_n257A/G/H/I


	NOTE 1:	Uplink EN-DC configurations are the configurations supported by the present release of specifications


Table 2-2 The optimized table template for inter-band EN-DC configuration tables including FR1 and FR2

Observation 2: The size of the tables can be greatly reduced if the rule applied, and no more rows needed when additional contiguous bandwidth classes of FR2 band are added to the constitute band. In addition, readability and trachability are not much affected. 

Observation 3: Some companies already used this format to request for new band combinations in the revised WID.

However, there is also one leftover problem inheriting from the existing format: For some DL configurations, it’s possible not all UL configurations within a fallback group have been requested by operators, therefore sometimes it’s hard to recognize all supported UL configurations for a DL configuration without viewing the request. Take DC_2A_n258H as example, all UL configuration has been requested in the revised WID is DC_2A_n258H, UL configuration DC_2A_n258G and DC_2A_n258A not included. It’s proposed to consider more in our future optimization.



Proposal 1: The rule: “merge different intra-band contiguous CA bandwidth classes of the same FR2 band together for combinations with the same number of bands which have the same FR1 part” can be applied for further optimization on the configuration tables of inter-band EN-DC/NE-DC including FR1, inter-band EN-DC including FR1 and FR2, inter-band NR-DC between FR1 and FR2, Table 2-2 illustrates the optimized table template.

3	Conclusions
Based on the discussion above, we put forward following observations and proposals:

Obervation1: Configuration tables of inter-band EN-DC/NE-DC including FR2, inter-band EN-DC including FR1 and FR2, inter-band NR-DC between FR1 and FR2 in Rel-17 spec 38.101-3(clasue 5.5B.5/6/7) take up almost 22% of the total length which seems too redundant.

Observation 2: The size of the tables can be greatly reduced if the rule applied, and no more rows needed when additional contiguous bandwidth classes of FR2 band are added to the constitute band. In addition, readability and trachability are not much affected. 

Observation 3: Some companies already used this format to request for new band combinations in the revised WID.

Proposal 1: The rule: “merge different intra-band contiguous CA bandwidth classes of the same FR2 band together for combinations with the same number of bands which have the same FR1 part” can be applied for further optimization on the configuration tables of inter-band EN-DC/NE-DC including FR1, inter-band EN-DC including FR1 and FR2, inter-band NR-DC between FR1 and FR2, Table 2-2 illustrates the optimized table template.

	EN-DC configuration
	Uplink EN-DC configuration 

	DC_3A_n78A-n257A/D/E/F/G/H/I/J/K/L/M
DC_3A_n78C-n257A/D/E/F

	DC_3A_n78A
DC_3A_n257A/D/G/H/I
DC_3A_n78A-n257A/G/H/I

	DC_3A-7A-7A_n78A-n257A/D/E/F/G/H/I/J/K/L/M
DC_3A-7A-7A_n78C-n257A/D/E/F/G/H/I/J/K/L/M
	DC_3A_n78A-n257A/G/H/I
DC_7A_n78A-n257A/G/H/I

	DC_1A-3A-8A_n78A-n257A/D/E/F/G/H/I/J/K/L/M
DC_1A-3C-8A_n78A-n257A/D/E/F/G/H/I/J/K/L/M


	DC_1A_n78A
DC_1A_n257A
DC_3A_n78A
DC_3A_n257A
DC_8A_n78A
DC_8A_n257A

	DC_1A-3A-7A-28A_n78A-n257A/G/H/I

	DC_1A_n78A
DC_3A_n78A
DC_7A_n78A
DC_28A_n78A
DC_1A_n257A/G/H/I
DC_3A_n257A/G/H/I
DC_7A_n257A/G/H/I
DC_28A_n257A/G/H/I


	NOTE 1:	Uplink EN-DC configurations are the configurations supported by the present release of specifications


Table 2-2 The optimized table template for inter-band EN-DC configuration tables including FR1 and FR2
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