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1	Introduction 
The issue related to the ΔTIB,c and ΔRIB,c table simplifications for band combinations has been discussed since RAN4#98-e meeting. In last RAN4#98bis-e meeting, a new option for simplification has been proposed in [1], in which the ΔTIB,c and ΔRIB,c table uses the format of “Band(s) / ΔTIB,c” or “Band(s) / ΔRIB,c” with multiple columns for one combo, and merges different frequency bands having the same ΔTIB,c or ΔRIB,c values. Although the motivation of simplification is understood, some companies raised their concerns on the readability and reduction rate of the different options during the online discussion [2]. A WF is approved in [3] as follows.
· For optimization to the tables of delta TIB and RIB
· Companies are encouraged to share their views on the following options in the next meeting.
· Option 1. 
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· Option 2. 
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· Option 3. 
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· Both better readability and higher reduction ratio should be considered for the optimization approach.
· Other options for optimization are not precluded.
· Companies are encouraged to share their views on the timetable for optimization in RAN4 spec.
In this paper, we’d like to share our further considerations on the simplification for ΔTIB,c and ΔRIB,c table. Different options will be analyzed based on reduction rate and readability.
2 Discussion
· About Reduction Rate
In current RAN4 spec, the ΔTIB,c and ΔRIB,c tables for band combinations occupy too many pages in the spec, such as for TS 38.101-3 v17.1.0 almost 1/5 pages of the total spec, i.e., 132 pages out of 656 pages in the specification are for describing the ΔTIB,c and ΔRIB,c values. The situations are getting worse since more and more new combos will be introduced. At the last version of TS 38.101-3 v17.0.0, we see that only about 1/6 pages of the spec are for the ΔTIB,c and ΔRIB,c. Therefore, the reduction rate for ΔTIB,c and ΔRIB,c table simplification is one of the most important and urgent issues.
Table 1  Reduction rate in rows for ΔTIB,c with “Option 1” (TS 38.101-3 v17.0.0)
	EN-DC
	with 5 duplicated values
	with 4 duplicated values
	with 3 duplicated values
	with 2 duplicated values
	Non duplicated values
	Total reduction rate in rows

	Two bands
	-
	-
	-
	102
	102
	

	
	
	
	
	Reduced rows: 102
Remaining rows: 102
	Reduced rows: 0
Remaining rows: 204
	25%

	Three bands
	-
	-
	52
	183
	127
	

	
	
	
	Reduced rows: 104
Remaining rows: 52
	Reduced rows: 183
Remaining rows: 366
	Reduced rows: 0
Remaining rows: 381
	26.4%

	Four bands
	-
	12
	62
	181
	32
	

	
	
	Reduced rows: 36
Remaining rows: 12
	Reduced rows: 124
Remaining rows: 124
	Reduced rows: 181
Remaining rows: 543
	Reduced rows: 0
Remaining rows: 128
	29.7%

	Five bands
	5
	9
	16
	54
	3
	

	
	Reduced rows: 20
Remaining rows: 5
	Reduced rows: 27
Remaining rows: 18
	Reduced rows: 32
Remaining rows: 48
	Reduced rows: 54
Remaining rows: 216
	Reduced rows: 0
Remaining rows: 15
	30.6%



Table 2  Reduction rate in rows for ΔTIB,c with “Option 2” and “Option 3”(TS 38.101-3 v17.0.0)
	EN-DC
	All configurations 
w or w/o 
duplicated ΔTIB,c values
	Total reduction rate 
in rows 

	Two bands
	204
	

	
	Reduced rows: 204
	Remaining rows: 204
	50%

	Three bands
	362
	

	
	Reduced rows: 724
	Remaining rows: 362
	66.7%

	Four bands
	287
	

	
	Reduced rows: 861
	Remaining rows: 287
	75%

	Five bands
	87
	

	
	Reduced rows: 348
	Remaining rows: 87
	80%


For “Option 3”, since the duplicated values of ΔTIB,c / ΔRIB,c from different bands within a certain combination are merged into one cell, the columns will be optimized compared to “Option 2”.
Observation 1:	 From the perspective of reducing rows in ΔTIB,c / ΔRIB,c table, both “Option 2” and “Option 3” have higher reduction rate than “Option 1”.
Observation 2:	 “Option 3” has a better reduction rate in columns than “Option 2” in ΔTIB,c / ΔRIB,c table since duplicated values are merged into one cell.
· About Readability
The readability is of great importance to the simplification of ΔTIB,c / ΔRIB,c tables. For “Option 1”, there is uncertainty to the number of duplicated ΔTIB,c / ΔRIB,c values, resulting in a different number of rows per combinations in the table. However, for “Option 2” or “Option 3”, it is certain that each combination only occupies one row in the table no matter whether duplicated ΔTIB,c / ΔRIB,c values exist, or how many identical ΔTIB,c / ΔRIB,c values have. From this point of view, the readability of “Option 2” or “Option 3” is better than that of “Option 1”.
Observation 3:	 “Option 2” or “Option 3” only occupies one row in ΔTIB,c / ΔRIB,c tables for each combination. It has better readability than “Option 1”.
Considering that in “Option 3”, there are quite a number of “empty cells” in the table due to the duplicated ΔTIB,c / ΔRIB,c values, it may affect the readability to some extent. Here we further suggest to use “-” to replace the “empty cell”, minor changes to “Option 3”, namely “Option 3a” as follows.
· Option 3a. 
	Inter-band EN-DC configuration
	E-UTRA or NR Band / ΔTIB,c (dB)

	
	Band(s)#1 / ΔTIB,c
	Band(s)#2 / ΔTIB,c

	DC_1_n3
	1, n3
	0.3
	-
	-

	DC_1_n5
	1, n5
	0.3
	-
	-

	DC_1_n7
	1
	0.5
	n7
	0.6

	DC_1_n8
	1, n8
	0.3
	-
	-

	DC_1_n20
	1, n20
	0.3
	-
	-

	DC_1_n28
	1
	0.3
	n28
	0.6

	DC_1_n38
	1, n38
	0.5
	-
	-


Proposal 1:	From the aspects of reduction rate and readability, it is recommended to use “Option 3a” to simplify the ΔTIB,c / ΔRIB,c tables.
· Timetable for ΔTIB,c / ΔRIB,c Simplification
In current RAN4 specs, the table size of ΔTIB,c and ΔRIB,c is increasing dramatically. Regarding to the timetable for ΔTIB,c / ΔRIB,c simplification, to what extent the band combination size in ΔTIB,c / ΔRIB,c table expands among the different versions of spec should be considered. Table 3 illustrates the changes of pages on ΔTIB,c / ΔRIB,c table for TS 38.101-3. We see that the pages of ΔTIB,c / ΔRIB,c table in whole spec are increasing rapidly, even by more than 20% in the version v17.1.0. Table 4 shows the number of new configurations added for ΔTIB,c / ΔRIB,c table in TS 38.101-3 from version v17.0.0 to v17.1.0. Too many new configurations are added for ΔTIB,c / ΔRIB,c table when a new version of spec is created.
Table 3 Pages of ΔTIB,c / ΔRIB,c table in TS 38.101-3
	
	Pages in TS 38.101-3

	
	V16.6.0
(480 pages)
	V17.0.0
(610 pages)
	V17.1.0
(656 pages)

	ΔTIB,c
	49
	67
	79

	ΔRIB,c
	32
	43
	53

	Total of ΔTIB,c and ΔRIB,c
	81
	110
	132

	Ratio in whole spec
	16.88%
	18.03%
	20.12%


Table 4 New added combos in ΔTIB,c / ΔRIB,c table (TS 38.101-3 v 17.1.0)
	
	New added combos in ΔTIB,c / ΔRIB,c table

	
	Two bands
	Three bands
	Four bands
	Five bands
	Six bands
	

	ΔTIB,c
	12
	66
	73
	44
	5
	

	ΔRIB,c
	9
	53
	78
	45
	5
	

	Total of ΔTIB,c and ΔRIB,c
	21
	119
	151
	89
	10
	


Observation 4:	 The proportion of ΔTIB,c / ΔRIB,c tables to the whole spec is getting higher and higher in the new versions.
Observation 5:	 The number of new configurations added for ΔTIB,c / ΔRIB,c table is growing rapidly.
Based on the above discussion, with regards to the timetable for ΔTIB,c / ΔRIB,c simplification we think the earlier we introduce the simplification, the less impact it will have on the specifications. Therefore, we suggest to have the following proposal.
Proposal 2:	It is suggested to simplify the ΔTIB,c / ΔRIB,c tables as early as possible. The latest version of Rel-17 for simplification is preferred.
3	Conclusions
In this paper we discussed the issue of simplifications on ΔTIB,c / ΔRIB,c tables. Based on the discussion, we have the following observations and proposals.
Observation 1:	 From the perspective of reducing rows in ΔTIB,c / ΔRIB,c table, both “Option 2” and “Option 3” have higher reduction rate than “Option 1”.
Observation 2:	 “Option 3” has a better reduction rate in columns than “Option 2” in ΔTIB,c / ΔRIB,c table since duplicated values are merged into one cell.
Observation 3:	 “Option 2” or “Option 3” only occupies one row in ΔTIB,c / ΔRIB,c tables for each combination. It has better readability than “Option 1”.
Observation 4:	 The proportion of ΔTIB,c / ΔRIB,c tables to the whole spec is getting higher and higher in the new versions.
Observation 5:	 The number of new configurations added for ΔTIB,c / ΔRIB,c table is growing rapidly.
Proposal 1:	From the aspects of reduction rate and readability, it is recommended to use “Option 3a” to simplify the ΔTIB,c / ΔRIB,c tables.

· Option 3a. 
	Inter-band EN-DC configuration
	E-UTRA or NR Band / ΔTIB,c (dB)

	
	Band(s)#1 / ΔTIB,c
	Band(s)#2 / ΔTIB,c

	DC_1_n3
	1, n3
	0.3
	-
	-

	DC_1_n5
	1, n5
	0.3
	-
	-

	DC_1_n7
	1
	0.5
	n7
	0.6

	DC_1_n8
	1, n8
	0.3
	-
	-

	DC_1_n20
	1, n20
	0.3
	-
	-

	DC_1_n28
	1
	0.3
	n28
	0.6

	DC_1_n38
	1, n38
	0.5
	-
	-


Proposal 2:	It is suggested to simplify the ΔTIB,c / ΔRIB,c tables as early as possible. The latest version of Rel-17 for simplification is preferred.
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