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1	Introduction 
In RAN4#98-e meeting, an issue related to the ΔTIB,c and ΔRIB,c table simplification for band combinations has been raised in [1]. In the paper, the templates for the maximum configured output power relaxation ΔTIB,c and reference sensitivity relaxation ΔRIB,c due to the configurations have been discussed. From the templates in current RAN4 spec, we see that it is too cumbersome for each configuration which lists the ΔTIB,c and ΔRIB,c value in linear order of the frequency band. Fig 1 shows an example for ΔTIB,c with five bands in TS 38.101-3, each configuration having five rows to indicate the ΔTIB,c values. In [1], a simplification approach to the template was proposed as shown in Fig 2. However, during the online discussion, some companies raised concern on the proposal due to making readability poorer, although the motivation is understood [2,3].
Table 6.2B.4.2.3.4-1: ΔTIB,c due to EN-DC (five bands)
	Inter-band EN-DC configuration
	E-UTRA or NR Band
	ΔTIB,c (dB)

	DC_1-3-5-7_n78,
DC_1-3-5-7-7_n78
	1
	0.6

	
	3
	0.6

	
	5
	0.6

	
	7
	0.6

	
	n78
	0.8

	DC_1-3-5-41_n79
	1
	0.5

	
	3
	0.5

	
	5
	0.3

	
	41
	0.51

	
	
	0.82


Fig 1 ΔTIB,c template used in 38.101-3
Table 6.2B.4.2.3.4-1: ΔTIB,c due to EN-DC (five bands)
	Inter-band EN-DC configuration
	E-UTRA or NR Band / ΔTIB,c (dB)

	DC_1-3-5-7_n78,
DC_1-3-5-7-7_n78
	1 / 0.6
	3 / 0.6
	5 / 0.6
	7 / 0.6
	n78 / 0.8

	DC_1-3-5-41_n79
	1 / 0.5
	3 / 0.5
	5 / 0.3
	41 / 0.51, 0.82
	


Fig 2 An example proposed in [1] for simplification on ΔTIB,c


Based on the discussion, a WF on simplification on ΔTIB,c and ΔRIB,c tables for band combinations have been approved in [2] with the following suggestions.
· Companies are encouraged to share their views on the following options in the next meeting.
· Option 1
[image: ]
· Option 2
[image: ]
· Note that other options are not precluded.
In this paper, we’d like to share our views on the simplifications for reference sensitivity and maximum configured output power relaxation due to support for CA or DC configurations. An optimized template for ΔTIB,c and ΔRIB,c tables for band combinations is proposed. Furthermore, the paper also provides a suggestion on timetable for applying the optimized template.
2 Discussion
2.1 Handling ΔTIB,c and ΔRIB,c tables
In current RAN4 spec, the template for ΔTIB,c and ΔRIB,c table is too redundant, such as for TS 38.101-3 v17.0.0, the ΔTIB,c and ΔRIB,c tables account for 1/6 pages of the total spec, i.e., 110 pages out of 610 pages in the length of the spec for describing the ΔTIB,c and ΔRIB,c values. The situation will be worse and worse with the increasing number of band combinations introduced. If we take a look at TS 38.101-3 v16.6.0, the total length of ΔTIB,c and ΔRIB,c table only occupies 77 pages. It means more than 30 pages have been newly introduced for ΔTIB,c and ΔRIB,c between the two versions of v16.6.0 and v17.0.0. It is urgent to solve the cumbersome issue for the length of ΔTIB,c and ΔRIB,c table.
· About “Option 1”
Regarding to the optimization solution “Option 1” proposed in [2], it actually keeps the original format of ΔTIB,c and ΔRIB,c in the specification but merges all the bands having the same ΔTIB,c and ΔRIB,c values. However, if we take a further look at the ΔTIB,c and ΔRIB,c table, we will find that only about 20% configurations have exactly the same values which can be simplified. Take ΔTIB,c table in TS 38.101-3 v17.0.0 as an example, Table 1 illustrates the detail simplification ratio in row by using solution “Option 1”.

Table 1  Reduction of ΔTIB,c by using solution “Option 1” (TS 38.101-3 v17.0.0)
	EN-DC
	with 5 same values
	with 4 same values
	with 3 same values
	with 2 same values
	All with different values
	Total row reduced ratio

	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%


With regards to the readability, since there will be different number of rows in the table due to the simplification, it will cause unreadability issue i.e. ambiguity at the boundary of configurations which have different number of rows. Sometimes it’s difficult to differentiate which configuration the ΔTIB,c or ΔRIB,c value belongs to (see Fig 3).
[image: ]
Fig 3 Readability of solution “Option 1”
· About “Option 2”
Regarding to the optimization solution “Option 2”, it simplifies ΔTIB,c or ΔRIB,c values within only one row for each configuration. The total row reduced ratio is much higher than “Option 1”.
Table 2  Reduction of ΔTIB,c by using solution “Option 2” (TS 38.101-3 v17.0.0)
	EN-DC
	All configurations no matter with same or different ΔTIB,c values
	Total row reduced ratio

	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%


As for readability, since “Option 2” has only one row in the table for each configuration, and the ΔTIB,c value will be interlaced one row after another. The readability for “Option 2” will be much better than “Option 1”.

[image: ]
Fig 4 Readability of solution “Option 2”
Observation 1:	 The total row reduced ratio for ΔTIB,c and ΔRIB,c tables by using solution “Option 2” is higher than using solution “Option 1”. 
Observation 2:	 Since “Option 2” has a fixed interval for each configuration with only one row in the table, the readability of “Option 2” will be better than “Option 1” to some extent.
To further simplify the ΔTIB,c and ΔRIB,c tables, if we look at solution “Option 2” in Fig 4 for 2 bands inter-band EN-DC configuration, we will find just similar as what “Option 1” suggested, the repetitive values of the ΔTIB,c in the table can also be further simplified. Fig 5 shows a further simplified solution for the ΔTIB,c and ΔRIB,c tables, we suppose it as “Option 3”.
· About “Option 3”
“Option 3” is an optimized solution based both on “Option 1” and “Option 2”. In the solution, each configuration has only one row, in which the ΔTIB,c and ΔRIB,c values for different bands will be organized into different columns. Furthermore, if values of ΔTIB,c and ΔRIB,c have the same values for different bands, they can be further merged into one column. Let’s take ΔTIB,c for two bands in Fig 5 as an example.
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Fig 5 Example of solution “Option 3”
Observation 3:	 “Option 3” uses the format “Band(s) / ΔTIB,c” or “Band(s) / ΔRIB,c” to arrange in columns, and merges different frequency bands having the same ΔTIB,c or ΔRIB,c values. Its simplicity and readability are better than those of “Option 1” and “Option 2”.
Proposal 1:	 The template in “Option 3” is suggested for ΔTIB,c and ΔRIB,c tables for CA/DC configurations due to the better simplicity and readability.
2.2 Timetable for ΔTIB,c and ΔRIB,c new templates
Regarding to the situation that lots of basket WID for CA/DC configuration are under discussion, any new changes to the templates for ΔTIB,c and ΔRIB,c will have the impacts on the basket WID works. A stable template will help the efficiency of RAN4. In addition, considering that a new SID on band combination handling has already been approved in RAN#91-e [4], it is recommended to collect the agreements into the TR for now and apply the new template for all the configurations before the end of Rel-17.
Proposal 2:	 It is recommended to collect the agreements into the newly approved TR for “band combination handling” for now and apply the new template for ΔTIB,c and ΔRIB,c in “Option 3” before the end of Rel-17.

3	Conclusions
In this paper we have presented our further considerations on optimization for band combination in RAN4 specs. How to handle with the ΔTIB,c and ΔRIB,c table has been discussed. Simplicity and readability about “Option 1” and “Option 2” have been analyzed. A new optimized solution, namely “Option 3”, for ΔTIB,c and ΔRIB,c has been proposed. Based on the discussion, we have the following observations and proposals.
Observation 1:	 The total row reduced ratio for ΔTIB,c and ΔRIB,c tables by using solution “Option 2” is higher than using solution “Option 1”. 
Observation 2:	 Since “Option 2” has a fixed interval for each configuration with only one row in the table, the readability of “Option 2” will be better than “Option 1” to some extent.
Observation 3:	 “Option 3” uses the format “Band(s) / ΔTIB,c” or “Band(s) / ΔRIB,c” to arrange in columns, and merges different frequency bands having the same ΔTIB,c or ΔRIB,c values. Its simplicity and readability are better than those of “Option 1” and “Option 2”.
	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:	 The template in “Option 3” is suggested for ΔTIB,c and ΔRIB,c tables for CA/DC configurations due to the better simplicity and readability.
Proposal 2:	 It is recommended to collect the agreements into the newly approved TR for “band combination handling” for now and apply the new template for ΔTIB,c and ΔRIB,c in “Option 3” before the end of Rel-17.
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