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1	Introduction
In RAN4#101-bis-e meeting, a TP on simplification for DC configuration table was proposed in [1] for Rel-18. The TP proposed a method by using the field delimiter “/” to optimize the configuration tables for NR FR2 band in the configurations having the common FR1 part. During the online discussion, the redundancy of NR FR2 CA bandwidth class in the DC configurations having the common FR1 part is recognized. However, no consensus on how to optimize the DC configuration table in detail was achieved. Based on the discussion, a WF on this issue was approved in [2] as below.The redundancy of NR FR2 CA bandwidth class in the DC configurations having the common FR1 part is recognized. However, no consensus on using the field delimiter “/” is achieved. Further discussion is needed.
· Further analyze the possible simplifications including but not limited to the approach of using the field delimiter “/” for the configuration tables in Rel-18. 
· Companies are encouraged to provide the pros and cons analysis on the optimization approaches to various intra-band CA BW classes.
· If the optimization approach to various intra-band CA BW classes is chosen, 
· Which categories of configuration table need to be optimized? CA and/or DC configuration tables? FR1 and/or FR2 band configurations?
· When is the appropriate time to apply the related rules?

In this paper, we would like to further discuss the concerns on using the “/” as the delimiter for NR FR2 CA BW class in DC configuration table.
2	Discussion
As online commented in RAN4#101-bis-e meeting, we observe that in the current rules captured for the notation of CA or DC configurations in clause 5.3 of TR 38.862 [2], some limitations are stated as below.The following are the rules for generating the configuration notations:
-	…
-	No other characters than “A” to “Z”, “0” to “9”, “(“, “)”, “-“ “_” and “n” are allowed within the notation, especially no spaces “ “, “/”, “.”, “.”, LineFeed, CR, other special characters.
Examples of correct notations are as follows:
-	…
-	Some incorrect examples we have seen: DC_1A-2A_n3A(3A) (no “A” before the bracket); DC_2A-1A_n3(3A) (wrong sort order of LTE bands); DC_1A- 2A_n260(A-M) (a “ “ (space) between the “-“ and the “2”; DC_1A-2A_n260A/G/H/I/J/K/L/M (no “/” allowed within a configuration, multiple configurations not allowed within the notation, use separate configuration notations for each configuration).



Observation 1:	 There are some limitations on using the delimiter “/” as the notation of CA or DC configurations in TR 38.862.
However, if we further look at the current RAN4 specs, with the introduction of more and more new CA BW classes, the situation of redundancy for CA/DC combinations has become much more serious than before, especially for the configurations having FR2 band part. In [1], it mentioned that the redundancy for FR2 bands is more serious than FR1 bands. The main reason is that for NR FR1 intra-band contiguous CA bandwidth class, only a small part of the classes, i.e. A to E, in the whole FR1 CA BW class table are mostly used. However, for NR FR2 intra-band contiguous CA, it has much more CA BW classes than FR1. In addition to the CA BW classes A~U already included in TS 38.101-2, more CA BW classes in hybrid fallback group under discussion are most likely to be introduced into the FR2 spec. We notice that if we can re-consider the previous rules against using delimiter “/” for different CA BW classes within the same NR FR2 band, the configuration table will be greatly simplified.
Observation 2:	 The redundancy for CA/DC configurations including FR2 band is more serious than the configurations having only FR1 band.
For inter-band NR-DC between FR1 and FR2, since the configurations and BCSs for the combinations are defined using the same configurations and BCSs as the tables for FR1-FR2 CA configurations, unlike the cases for EN-DC configurations, the situation of using “/” as delimiter becomes more complicated.
Observation 3:	 Due to the BCS issue in the configuration, the inter-band NR-DC combination is not suitable for using “/” to simplify the notation of different FR2 CA BW classes.
For DC configurations other than NR-DC, in order to solve the search problem of the DC configurations especially to cases like NE-DC, [1] propose to use delimiter “/” to differentiate FR2 CA BW classes in the DC configurations having common FR1 part. The solution is to modify the current usage of “/” as stated in Observation 1.
Proposal 1:	 For the DC configuration tables having FR2 band, the following simplification rules are suggested to be applied for EN-DC and NE-DC configurations.
(1)  Merge different intra-band contiguous CA BW classes with field delimiter “/” for NR FR2 band in the configurations having the common FR1 part.
· For EN-DC configurations, only CA BW classes for the last NR FR2 band can be merged.
· For NE-DC configurations, only CA BW classes for the first NR FR2 band can be merged.
 (2)  The first configuration with a common FR1 part should be in a separate row in EN-DC and NE-DC configuration tables.

Proposal 2:	 For searching the DC configuration with FR2 band, the following two options can be applied.
· (Option a) Use the first configuration with the common FR1 part to locate the higher order DC configurations. For example, if we want to search DC_n257H_1A-3A, we can first locate DC_n257A_1A-3A and then find DC_n257H_1A-3A in the following configurations.
· (Option b) Use the DC configuration by removing the higher order of CA BW class to locate the higher order DC configurations. For example, if we want to search DC_1A_n257G, we can use the phrase “DC_1A_n257” as the first step, and then we will find DC_1A_n257G in the following configurations.
· For searching the EN-DC configuration including FR2 band or including FR1 and FR2 band, either Option a or Option b can be used.
· For searching the NE-DC configuration including FR2 band, only Option a can be used.



To further illustrate the above usage of delimiter “/” as shown in Proposal 1, we take the following configurations as an example.
· Inter-band EN-DC configurations including FR2
Table 5.5B.5.1-1: Inter-band EN-DC configurations including FR2 (two bands) in TS 38.101-3
	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

	DC_1A_n258A
DC_1A_n258B
DC_1A_n258C
DC_1A_n258D
DC_1A_n258E
DC_1A_n258F
DC_1A_n258G
DC_1A_n258H
DC_1A_n258I
DC_1A_n258J
DC_1A_n258K
DC_1A_n258L
DC_1A_n258M
	DC_1A_n258A
DC_1A_n258D
DC_1A_n258G



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






· Inter-band NE-DC configurations including FR2
Table 5.5B.5a.2-1: Inter-band NE-DC configurations including FR2 (three bands) in TS 38.101-3
	NE-DC configuration
	Uplink NE-DC configuration (NOTE 1)

	DC_n257A_1A-3A
DC_n257G_1A-3A
DC_n257H_1A-3A
DC_n257I_1A-3A
DC_n257J_1A-3A
DC_n257K_1A-3A
DC_n257L_1A-3A
DC_n257M_1A-3A
DC_n257A_1A-3C
DC_n257G_1A-3C
DC_n257H_1A-3C
DC_n257I_1A-3C
DC_n257J_1A-3C
DC_n257K_1A-3C
DC_n257L_1A-3C
DC_n257M_1A-3C
	DC_n257A_1A
DC_n257A_3A
DC_n257G_3A
DC_n257H_3A
DC_n257I_3A
DC_n257J_3A
DC_n257K_3A
DC_n257L_3A
DC_n257M_3A

	DC_n257A_1A-5A
DC_n257G_1A-5A
DC_n257H_1A-5A
DC_n257I_1A-5A
DC_n257J_1A-5A
DC_n257K_1A-5A
DC_n257L_1A-5A
DC_n257M_1A-5A
	DC_n257A_1A
DC_n257A_5A



Table 2: Optimized table for inter-band NE-DC configurations including FR2 (three bands)
	NE-DC configuration
	Uplink NE-DC configuration (NOTE 1)

	DC_n257A_1A-3A
DC_n257G/H/I/J/K/L/M_1A-3A
DC_n257A_1A-3C
DC_n257G/H/I/J/K/L/M_1A-3C
	DC_n257A_1A
DC_n257A_3A
DC_n257G/H/I/J/K/L/M_3A

	DC_n257A_1A-5A
DC_n257G/H/I/J/K/L/M_1A-5A
	DC_n257A_1A
DC_n257A_5A





· Inter-band EN-DC configurations including FR1 and FR2
Table 5.5B.6.2-1: Inter-band EN-DC configurations including FR1 and FR2 (three bands) in TS 38.101-3
	EN-DC configuration
	Uplink EN-DC configuration (NOTE 1)

	DC_1A_n3A-n257A2
DC_1A_n3A-n257G2
DC_1A_n3A-n257H2
DC_1A_n3A-n257I2
	DC_1A_n3A
DC_1A_n257A
DC_1A_n257G
DC_1A_n257H
DC_1A_n257I

	DC_1A_n28A-n257A2
DC_1A_n28A-n257G2
DC_1A_n28A-n257H2
DC_1A_n28A-n257I2
	DC_1A_n28A
DC_1A_n257A
DC_1A_n257G
DC_1A_n257H
DC_1A_n257I

	DC_1A_n77A-n257A2
DC_1A_n77A-n257D2
DC_1A_n77A-n257E2
DC_1A_n77A-n257F2
DC_1A_n77A-n257G2
DC_1A_n77A-n257H2
DC_1A_n77A-n257I2
DC_1A_n77C-n257A2
DC_1A_n77C-n257D2
DC_1A_n77C-n257E2
DC_1A_n77C-n257F2
	DC_1A_n77A
DC_1A_n257A
DC_1A_n257D
DC_1A_n257G
DC_1A_n257H
DC_1A_n257I
DC_1A_n77A-n257A
DC_1A_n77A-n257G
DC_1A_n77A-n257H
DC_1A_n77A-n257I

	DC_1A_n77(2A)-n257A2
DC_1A_n77(2A)-n257D2
DC_1A_n77(2A)-n257G2
DC_1A_n77(2A)-n257H2
DC_1A_n77(2A)-n257I2
	DC_1A_n77A
DC_1A_n257A
DC_1A_n257D
DC_1A_n257G
DC_1A_n257H
DC_1A_n257I



Table 3: Optimized table for inter-band EN-DC configurations including FR1 and FR2 (three bands)
	EN-DC configuration
	Uplink EN-DC configuration (NOTE 1)

	DC_1A_n3A-n257A2
DC_1A_n3A-n257G2/H2/I2
	DC_1A_n3A
DC_1A_n257A
DC_1A_n257G/H/I

	DC_1A_n28A-n257A2
DC_1A_n28A-n257G2/H2/I2
	DC_1A_n28A
DC_1A_n257A
DC_1A_n257G/H/I

	DC_1A_n77A-n257A2
DC_1A_n77A-n257D2/E2/F2/G2/H2/I2
DC_1A_n77C-n257A2
DC_1A_n77C-n257D2/E2/F2
	DC_1A_n77A
DC_1A_n257A
DC_1A_n257D/G/H/I
DC_1A_n77A-n257A
DC_1A_n77A-n257G/H/I

	DC_1A_n77(2A)-n257A2
DC_1A_n77(2A)-n257D2/G2/H2/I2
	DC_1A_n77A
DC_1A_n257A
DC_1A_n257D/G/H/I



During the online discussion in RAN4#101-bis-e meeting, some company raised their concerns on using the “/” in new band combination requests in EXCEL file. The comment is that some companies may directly export the supported combinations from the excel sheet. It will affect the extraction of supported combinations. However, we think, if there is such a situation, the related problems can be solved by using excel macros. Taking a step back, if we don’t want to use excel macros to solve the above problems, we can also decide not to use “/” in the new band combination request EXCEL sheet, but only use “/” in the RAN4 official specifications. But this will cause inconsistency between the RAN4 specifications and the EXCEL request sheet, which we do not recommend.
Observation 4:	 By using the delimiter “/” in the new band combination request EXCEL sheet, the extraction of supported combinations will be affected.
Proposal 3:	 Considering the consistency between the new band combination request EXCEL sheet and RAN4 specifications, it is recommended that “/” to be used for FR2 CA BW class both in EXCEL sheet and RAN4 specifications.


3	When to implement simplification for DC configuration table
Considering that the completion time for Rel-17 basket WID is Mar. 2022, and after that a Rel-18 spec will be created. We believe the sooner simplifications are made in Rel-18, the less the RAN4 specifications will be affected.
Proposal 4:	 We recommend using the delimiter “/” for DC combinations in Rel-18 as early as possible so as to simplify FR2 CA BW classes with a common FR1 part.

4	Conclusion
In this paper, we discuss the concerns on using the “/” as the delimiter for NR FR2 CA BW class in DC configuration table raised in last RAN4 meeting. The following observations and proposals are proposed.
Observation 1:	 There are some limitations on using the delimiter “/” as the notation of CA or DC configurations in TR 38.862.
Observation 2:	 The redundancy for CA/DC configurations including FR2 band is more serious than the configurations having only FR1 band.
Observation 3:	 Due to the BCS issue in the configuration, the inter-band NR-DC combination is not suitable for using “/” to simplify the notation of different FR2 CA BW classes.
Proposal 1:	 For the DC configuration tables having FR2 band, the following simplification rules are suggested to be applied for EN-DC and NE-DC configurations.
(1)  Merge different intra-band contiguous CA BW classes with field delimiter “/” for NR FR2 band in the configurations having the common FR1 part.
· For EN-DC configurations, only CA BW classes for the last NR FR2 band can be merged.
· For NE-DC configurations, only CA BW classes for the first NR FR2 band can be merged.
 (2)  The first configuration with a common FR1 part should be in a separate row in EN-DC and NE-DC configuration tables.
Proposal 2:	 For searching the DC configuration with FR2 band, the following two options can be applied.
· (Option a) Use the first configuration with the common FR1 part to locate the higher order DC configurations. For example, if we want to search DC_n257H_1A-3A, we can first locate DC_n257A_1A-3A and then find DC_n257H_1A-3A in the following configurations.
· (Option b) Use the DC configuration by removing the higher order of CA BW class to locate the higher order DC configurations. For example, if we want to search DC_1A_n257G, we can use the phrase “DC_1A_n257” as the first step, and then we will find DC_1A_n257G in the following configurations.
· For searching the EN-DC configuration including FR2 band or including FR1 and FR2 band, either Option a or Option b can be used.
· For searching the NE-DC configuration including FR2 band, only Option a can be used.

Observation 4:	 By using the delimiter “/” in the new band combination request EXCEL sheet, the extraction of supported combinations will be affected.
Proposal 3:	 Considering the consistency between the new band combination request EXCEL sheet and RAN4 specifications, it is recommended that “/” to be used for FR2 CA BW class both in EXCEL sheet and RAN4 specifications.
Proposal 4:	 We recommend using the delimiter “/” for DC combinations in Rel-18 as early as possible so as to simplify FR2 CA BW classes with a common FR1 part.
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