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1	Introduction 
Since RAN4#98-e meeting, options have been proposed and discussed for optimization of ΔTIB,c and ΔRIB,c tables which are too redudunt[1][2], but still no consensus on which solution is acceptable during last meeting[3]. Companies still concern on the readability and reduction ratio on ways to compress ΔTIB,c and ΔRIB,c tables, “Option1/2/3/3a”are shown below, other options are not precluded. Parallel to this RAN4 also discussed on rule-set based approach for defining ΔTIB,c and ΔRIB,c[4][5]，WF is also shown below.

· Option 1:
[image: ]
· Option 2: 
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· Option 3: 
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· Option 3a:
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· Others

WF on rule based approach for delta TIB and RIB:
· Way forward - Rules	
· RAN4 continues discussion in next meeting on if it is possible to define rule-set from which dTib and dRib values are derived. Following topics at least should be discussed
· What kind of rules could be considered
· Analysis on how current dTib/dRib values correlate with rules
· Which are the combination types that need case by case treatment
· Way forward – How to apply Rules	
· In moderator summary on 151 there were also some discussion on how to apply rules if such are derived, see below. Further discussion on this is also welcomed.
1. Just have rules and delete tables 
2. Have rules based approach and apply that all new combos but keep exiting tables 
3. Have rules based approach and apply that to majority combos but complex combinations are added into tables, like the ones with notes or 3 low bands etc 
4. Companies can use rules to derive relaxations but values are always captured into tables

In this paper, we’d like to further discuss the pros and cons of tables and rule based approach and propose a new option to optimize the ΔTIB,c and ΔRIB,c tables for better readability and higher reduction radio. 
2    Discussion
Higher reduction ratio of the spec length and better readability are the two aspects we pursed. It is urgent to optimize the ΔTIB,c/ΔRIB,c tables since the size of Rel-17 spec TS 38.101-1/3 is dramatically increasing with various band combinations introduced with wider channel bandwidths, multiple numerologies, more bandwidth classes and bandwidth combination sets. Word often get stuck when scrolling up and down through the spec, quick access to information becomes more difficult especially for those unfamiliar with the specs.
Although none of proposals are as clear as current tables in the spec, some sacrifices should be made to reduce the number of rows. Take five bands DC_1-3-7-40_ n78 as example, shown in Table 2-1 below, only one row reduced if “Option1” selected, and four rows reduced if “Option2” or “Option3/3a” selected. For CA/ENDC combos more than four bands, there are many similar situations, so “Option1” is not very applicable especially for higher-order band combinations. “Option 2” and “Option 3/3a” can reduce the number of rows even more compared with “Option 1” for only one row for each band combination.
	Inter-band EN-DC configuration
	E-UTRA or NR Band
	ΔTIB,c

	DC_1-3-7-40_n78
	1, 3
	0.6

	
	7
	0.5

	
	40
	0.35

	
	n78
	0.85









Table 2-1 ΔTIB,c of DC_1-3-7-40_n78 if “Option1” selected

Observation 1: “Option 2” and “Option 3/3a” has higher reduction radio than “Option 1” especially for higher-order band combinations since each row corresponds to one band combination.

From the perspective of readability, “Option2” looks more uniform and orderliness than “Option3/3a”. But considering higher-order band combinations, take five bands ENDC for example, shown in Table 2-2, a lot of numbers jammed together which is easy to misread if “Option2” selected. On the other hand, head of table already lists “Band#1”, “Band#2”, “Band#3”……, It doesn’t seem necessary to list the specific band numbers before the values again. 

	Inter-band EN-DC configuration
	E-UTRA band/NR band and ΔTIB,c(dB)

	
	Band#1 /ΔTIB,c
	Band#2 /ΔTIB,c
	Band#3 /ΔTIB,c
	Band#4 /ΔTIB,c
	Band#5 /ΔTIB,c

	DC_1-3-7-40_n78
	1
	0.6
	3
	0.6
	7
	0.5
	40
	0.3
	78
	0.8

	DC_1-3-8-11_n28
	1
	0.3
	3
	0.8
	8
	0.6
	11
	0.9
	28
	0.6


Table 2-2 ΔTIB,c of five bands ENDC if “Option2” selected

Observation 2: From the perspective of readability, “Option2” looks more uniform and orderliness than “Option3/3a”. But seems that no need to list the specific band numbers before values again since head of table already lists “Band#1”, “Band#2”, “Band#3”…..

Therefore, to further optimize the table to enhance readability, we suggest to remove the specific band numbers before values based on “Option2”, supposed it “Option2a” shown in Table 2-3, in addition “Band#1” indicates the first band of the combination, “Band#2” indicates the second one and so on, the value shall be filled in even though is zero. 

	Inter-band EN-DC configuration
	E-UTRA band/NR band and ΔTIB,c(dB)

	
	Band#1 /ΔTIB,c
	Band#2/ΔTIB,c
	Band#3 /ΔTIB,c
	Band#4 /ΔTIB,c
	Band#5 /ΔTIB,c

	DC_1-3-7-40_n78
	0.6
	0.6
	0.5
	0.3
	0.8

	DC_1-3-8-11_n28
	0.3
	0.8
	0.6
	0.9
	0.6


Table 2-3 ΔTIB,c of five bands ENDC if “Option2a” selected

Proposal 1：We recommend to use “Option2a” to optimize the ΔTIB,c / ΔRIB,c tables for CA/DC configurations which both reduction ratio and readability are taken into account.

Parallel to above discussion, RAN4 also proposed a rule-set based approach for defining ΔTIB,c/ΔRIB,c values. The specific implementation methods need further discussion.
In our view, neither have rules and delete tables nor have rules based approach and apply them to all new combos but kept exiting tables are feasible. For two band combinations, there are many exceptions which general rules do not apply. For multi-bands larger than two bands, situation becomes more complicated, in case an operating band belongs to more than one band combinations, the applicable additional ΔTIB,c/ΔRIB,c need to be considered respectively about taking average or maximum values for that operating band among the supported band combinations, based on whether the frequency is below 1GHz and whether harmonic problem occurs. In addition, new combos not included in the tables but old ones do makes it even more confusing. 

Obersevation3: Neither have rules and delete tables nor have rules based approach and apply them to all new combos but kept exiting tables are feasible. Many exceptions exist for two band combinations, and multi-bands larger than two bands are more complicated, need to be considered case by case based on whether harmonic problem occurs and whether the frequency is below 1GHz. 

Obersevation4: New combos not included in the tables but old ones do makes it even more confusing.

If it is possible to clearly define rule-set to derive ΔTIB,c/ΔRIB,c and RAN4 can make consensus, it is fine to have rules based approach and apply them to majority combos but leave complex exceptions in tables. Besides, ΔTIB,c/ΔRIB,c tables can be further compressed for the complex exceptions if “Option 2a” selected. Rule based approach and “Option 2a” format tables for exceptions can coexist and complement each other to minimize the length of the specification.

Proposal2：It is fine to have rules based approach and apply them to majority combos but leave complex exceptions in tables with format of “Option 2a” if rule-set to derive ΔTIB,c/ΔRIB,c can be clearly defined.
3	Conclusions
Based on the discussion above, we put forward following observations and proposals:

Observation 1: “Option 2” and “Option 3/3a” has higher reduction radio than “Option 1” especially for higher-order band combinations since each row corresponds to one band combination.

Observation 2: From the perspective of readability, “Option2” looks more uniform and orderliness than “Option3/3a”. But seems that no need to list the specific band numbers before values again since head of table already lists “Band#1”, “Band#2”, “Band#3”…..

Proposal 1：We recommend to use “Option2a” to optimize the ΔTIB,c / ΔRIB,c tables for CA/DC configurations which both reduction ratio and readability are taken into account.

· Option 2a:

	Inter-band EN-DC configuration
	E-UTRA band/NR band and ΔTIB,c(dB)

	
	Band#1 /ΔTIB,c
	Band#2/ΔTIB,c
	Band#3 /ΔTIB,c
	Band#4 /ΔTIB,c
	Band#5 /ΔTIB,c

	DC_1-3-7-40_n78
	0.6
	0.6
	0.5
	0.3
	0.8

	DC_1-3-8-11_n28
	0.3
	0.8
	0.6
	0.9
	0.6



Obersevation3: Neither have rules and delete tables nor have rules based approach and apply them to all new combos but kept exiting tables are feasible. Many exceptions exist for two band combinations, and multi-bands larger than two bands are more complicated, need to be considered case by case based on whether harmonic problem occurs and whether the frequency is below 1GHz. 

Obersevation4: New combos not included in the tables but old ones do makes it even more confusing.

Proposal2：It is fine to have rules based approach and apply them to majority combos but leave complex exceptions in tables with format of “Option 2a” if rule-set to derive ΔTIB,c/ΔRIB,c can be clearly defined.
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