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1	Introduction
[bookmark: _GoBack]In RAN4#101-e meeting, a discussion paper for simplification on configuration table for NR CA and SUL in Rel-18 has been proposed in [1] and the corresponding TP was captured in TR 38.862 [2]. The main purpose of the TP is to solve the problem that the expanding number of channel bandwidths exceeds the page width in inter-band CA configuration tables, especially for the case of FR1+FR2 CA band combination which contains not only channel bandwidths for FR1 but also for FR2. In this paper, we would like to further discuss the simplifications for DC configuration table in Rel-18.
As stated in [3] in RAN4#100-e meeting, the configuration tables for 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 TS 38.101-3 (clause 5.5B.5 / 5.5B.6 / 5.5B.7) are too redundant which occupies nearly 30% of total pages in the specification. In [3], the following proposal is suggested to optimize the DC configuration table for TS 38.101-3. 
Proposal 1 of [3]: 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.
During the online discussion in RAN4#100-e meeting, most of the companies recognized the issue pointed out in [3] however several companies also raised their concerns that the solution may cause search problem. The detail discussion was summarized in [4] as below.Issue 4-1B: Is the following optimization to the configuration tables of inter-band EN-DC, NE-DC and NR-DC related to FR2 bands acceptable?
· 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.
Tentative agreements:
(Issue 4-1B)  “/” can avoid many unnecessary duplicated rows for combinations with FR2 part, however it will cause search problem especially to cases like NE-DC etc. Further consideration is needed. 

In this paper, we would like to further discuss the possible optimizations for DC configuration table on the basis of [3] in the timeframe of Rel-18.
2	Discussion
In current RAN4 spec TS 38.101-3, the inter-band DC configurations are categorized as inter-band EN-DC / NE-DC within FR1, inter-band EN-DC / NE-DC including FR2, inter-band EN-DC including FR1 and FR2, and inter-band NR-DC between FR1 and FR2. For NR FR1 intra-band contiguous CA part defined in Table 1, we see that CA BW classes M, N and O are applicable only for shared spectrum channel access. For CA BW classes G to L in FBG 2, as a matter of fact, they are not defined in Rel-17 up to now. So for NR FR1 CA part in the DC configurations, most of the configurations only use NR CA BW classes A to E, which is only a small part of the whole FR1 CA BW classes.
Table 1: NR CA bandwidth classes for FR1
	NR CA bandwidth class
	Aggregated channel bandwidth
	Number of contiguous CC
	Fallback group

	A
	BWChannel ≤ BWChannel,max
	1
	1, 2, 34

	B
	20 MHz ≤ BWChannel_CA ≤ 100 MHz
	2
	2, 34

	C
	100 MHz < BWChannel_CA ≤ 2 x BWChannel,max
	2
	1, 34

	D
	200 MHz < BWChannel_CA ≤ 3 x BWChannel,max
	3
	

	E
	300 MHz < BWChannel_CA ≤ 4 x BWChannel,max
	4
	

	G
	100 MHz < BWChannel_CA ≤ 150 MHz
	3
	2

	H
	150 MHz < BWChannel_CA ≤ 200 MHz
	4
	

	I
	200 MHz < BWChannel_CA ≤ 250 MHz
	5
	

	J
	250 MHz < BWChannel_CA ≤ 300 MHz
	6
	

	K
	300 MHz < BWChannel_CA ≤ 350 MHz
	7
	

	L
	350 MHz < BWChannel_CA ≤ 400 MHz
	8
	

	M3
	50 MHz ≤ BWChannel_CA ≤ 200 MHz
	3
	34

	N3
	80 MHz ≤ BWChannel_CA ≤ 300 MHz
	4
	

	O3
	100 MHz ≤ BWChannel_CA ≤ 400 MHz
	5
	

	NOTE 1:	BWChannel, max is maximum channel bandwidth supported among all bands in a release
NOTE 2:	It is mandatory for a UE to be able to fallback to lower order NR CA bandwidth class configuration within a fallback group. It is not mandatory for a UE to be able to fallback to lower order NR CA bandwidth class configuration that belong to a different fallback group.
NOTE 3:	This bandwidth class is only applicable to bands identified for use with shared spectrum channel access in Table 5.2-1.
NOTE 4:	Fallback group 3 is only applicable to bands identified for use with shared spectrum channel access in Table 5.2-1.



For NR FR2 intra-band contiguous CA part defined in Table 2, it has much more CA BW classes than FR1. In recent RAN4 meetings, how to extend FR2 CA BW class to support 1600MHz has been intensively discussed. In addition to the newly introduced CA BW classes R, S, T and U, a hybrid CA BW class of FBG 2+3 under discussion is also likely to be introduced in the specification for FR2.
Table 2: CA bandwidth classes for FR2
	NR CA bandwidth class
	Aggregated channel bandwidth
	Number of contiguous CC
	Fallback group

	A
	BWChannel ≤ 400 MHz
	1
	1,2,3,4

	B
	400 MHz < BWChannel_CA ≤ 800 MHz
	2
	1

	C
	800 MHz < BWChannel_CA ≤ 1200 MHz
	3
	

	D
	200 MHz < BWChannel_CA ≤ 400 MHz
	2
	2

	E
	400 MHz < BWChannel_CA ≤ 600 MHz
	3
	

	F
	600 MHz < BWChannel_CA ≤ 800 MHz
	4
	

	R
	800 MHz < BWChannel_CA ≤ 1000 MHz
	5
	

	S
	1000 MHz < BWChannel_CA ≤ 1200 MHz
	6
	

	T
	1200 MHz < BWChannel_CA ≤ 1400 MHz
	7
	

	U
	1400 MHz < BWChannel_CA ≤ 1600 MHz
	8
	

	G
	100 MHz < BWChannel_CA ≤ 200 MHz
	2
	3

	H
	200 MHz < BWChannel_CA ≤ 300 MHz
	3
	

	I
	300 MHz < BWChannel_CA ≤ 400 MHz
	4
	

	J
	400 MHz < BWChannel_CA ≤ 500 MHz
	5
	

	K
	500 MHz < BWChannel_CA ≤ 600 MHz
	6
	

	L
	600 MHz < BWChannel_CA ≤ 700 MHz
	7
	

	M
	700 MHz < BWChannel_CA ≤ 800 MHz
	8
	

	O
	100 MHz ≤ BWChannel_CA ≤ 200 MHz
	2
	4

	P
	150 MHz ≤ BWChannel_CA ≤ 300 MHz
	3
	

	Q
	200 MHz ≤ BWChannel_CA ≤ 400 MHz
	4
	

	NOTE 1:	Maximum supported component carrier bandwidths for fallback groups 1, 2, 3 and 4 are 400 MHz, 200 MHz, 100 MHz and 100 MHz respectively except for CA bandwidth class A.
NOTE 2:	It is mandatory for a UE to be able to fallback to lower order CA bandwidth class configuration within a fallback group. It is not mandatory for a UE to be able to fallback to lower order CA bandwidth class configuration that belong to a different fallback group.



At present, TS 38.101-3 configuration table already contains a large number of combinations including FR2. For TS 38.101-3 v17.4.0, the DC configuration table including FR2 sums up to more than 160 pages in the spec. As more and more new CA BW classes are being introduced, it can be predicted that the DC combinations including FR2 will become more redundant in the future. Solving the redundant problems in DC configuration table is becoming more and more necessary and urgent.
Observation 1:	 With the introduction of more and more new CA BW classes for NR FR2, the redundancy for DC combinations including FR2 in the configuration table will be much more serious in the future release than in Rel-17.
Although we see that in the current rules for the notation of CA or DC configurations in clause 5.3 of TR 38.862 [2], some limitations are stated as below, we realize it is necessary to reconsider the rules on the notation of character “/” and there is still room to further optimize the notation of DC configurations in Rel-18.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).



In order to solve the search problem of the DC configurations especially to cases like NE-DC, we’d like to modify the optimization rules in [3] as follows.
Proposal 1:	 For the DC configuration tables having FR2 band, the following simplification rules are suggested to be applied.
(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.



With the above simplification rules for DC configurations in proposal 1, we illustrate the rules with the following examples.
· 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 3: 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 4: 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 5: 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





3	When to implement simplification for DC configuration table
Considering that the completion time for Rel-17 basket WID is Mar. 2022, we think the appropriate time to implement the above simplified DC configuration table format is RAN4#102-e meeting in Feb. 2022. The only affected DC configurations will be limited to the configurations including FR2 bands. By applying the new DC configuration table format, the new optimizations will be reflected in the first Rel-18 specification.
In RAN4 #102-e meeting, each rapporteur should use the new formats in their rapporteur big CR to reflect the approved TPs and endorsed CRs.  At the beginning of Rel-18, the new format should be used in the combination requests in the EXCEL file for inter-band EN-DC/NE-DC including FR2, inter-band EN-DC including FR1 and FR2. Also the new formats should be used in proponent’s TP and rapporteurs TR in Rel-18.
Proposal 3:	 The new DC configuration table format using the rules in Proposal 1 is suggested to be implemented in rapporteur big CR in RAN4#102-e meeting.
Proposal 4:  The new DC configuration table format using the rules in Proposal 1 should be applied to new band combination requests in EXCEL file for inter-band EN-DC/NE-DC including FR2, inter-band EN-DC including FR1 and FR2, and also in proponent’s TP and rapporteur’s TR templates in Rel-18.
4 Conclusion
In this paper, we discuss the possible optimizations for DC configuration table including FR2 band in the timeframe of Rel-18. The following observation and proposals are proposed.
Observation 1:	 With the introduction of more and more new CA BW classes for NR FR2, the redundancy for DC combinations including FR2 in the configuration table will be much more serious in the future release than in Rel-17.
Proposal 1:	 For the DC configuration tables having FR2 band, the following simplification rules are suggested to be applied.
(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 the DC configuration table.

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.

Proposal 3:	 The new DC configuration table format using the rules in Proposal 1 is suggested to be implemented in rapporteur big CR in RAN4#102-e meeting.
Proposal 4:  The new DC configuration table format using the rules in Proposal 1 should be applied to new band combination requests in EXCEL file for inter-band EN-DC/NE-DC including FR2, inter-band EN-DC including FR1 and FR2, and also in proponent’s TP and rapporteur’s TR templates in Rel-18.
Meanwhile, A TP to TR38.862 to reflect the above rules is provided as below.
Proposal 5:	 It is proposed to approve the text proposal provided in this contribution.
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Text Proposal
<< begin text proposal >>
[bookmark: _Toc81509777][bookmark: _Toc88001029]5.3	Rules to be used for the notation of CA or DC configurations
The following are the rules for generating the configuration notations:
-	Each configuration needs to start with “CA_”, “DC_”, “SUL_” or “V2X_”.
-	DC combinations include a list of LTE carriers first, followed by the list of NR carriers.
-	Entries within a list of either LTE carriers or NR carriers need to be separated by “-“, not “_”.
-	The list of LTE carriers and the list of NR carriers within an EN_DC combination need to be separated by “_”, for contiguous intra-band EN-DC the two lists are connected with the (n)xxAA like notation, not “_” (xx is the band number) , for contiguous intra-band NE-DC the two lists are connected with the xx(n)AA like notation, not “_” (xx is the band number). In specific cases “_SUL_” connects the two lists.
-	Contiguous LTE+NR intra-band carriers within a DC combination are using the notation (n)xxAA (xx is the band number) , Contiguous NR+LTE intra-band carriers within a DC combination are using the notation xx(n)AA (xx is the band number).
-	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. For character “/”, more usage in Rel-18 can be referred to clause 8.3.x.2.
-	Entries within the list of carriers need to be sorted in numerical order, i.e. first band n1, then n2, then n3, then n260, i.e. CA_1A-2A, not CA_2A-1A, but LTE and NR combinations are separately sorted, i.e. DC_2A_n1A, entries with (n) are always between the LTE and NR lists.
-	Bandwidth notations are either a single character according to the BW class lists of contiguously aggregated carriers, two of these characters in case of  combinations with (n) or for NR non-contiguous intra-band combinations specific expressions listing multiple carriers within “()”.
-	Within the “()” of non-contiguous NR combinations there will only be BW class letters for the BW class of contiguous sub-blocks preceded by a number indicating the number of sub-blocks of this BW class, if there are multiple different BW classes they are listed in ascending BW class order separated by “-“.
Examples of correct notations are as follows:
-	DC_1A-2A_n260(A-M)
-	DC_1A-2A-2A-2A_n3(3A)
-	DC_1A-(n)2AA-n3A
-	DC_1A-2A-3A-4A-5A_n6A-n260(2A-3G-Q)
-	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).
Currently this notation for the CA/DC configurations is used as specified in 36.101 for LTE and 38.101 for NR. However, multiple errors within the specifications have been observed, which motivate the need to define the following rules how to handle the CA/DC configurations in the -101 specs. Below are the general rules how to implement these band combinations within the CA/DC configurations within the tables in clause 5.5:
-	Each cell of the configuration table should contain only one combination of bands in the first column with the exception that combinations having the same bands but different intra-band contiguous BW classes can be listed in the same cell. Also all non-contiguous combinations can be listed in one cell, but separated from the contiguous combinations in another cell.
-	In the UL column there shall only be UL configurations that belong to the configurations in the first column. Unfortunately this means that in the UL column there can be higher order configurations than some of the configurations in the first column, however, they cannot be used with such a lower order combination. This was agreed some time ago as a “table simplification”, but creates some hassle as there are UL combinations listed that cannot be supported with the DLs.
-	Multiple configurations with different bandwidth classes shall be separated by pressing the return key, you will see the [image: ] sign at the end of the line if you activated the button to view these special characters, no other special characters to separate configuration shall be used. Some exceptions for the configurations of inter-band EN-DC/NE-DC including FR2, inter-band EN-DC including FR1 and FR2 in Rel-18 can be found in clause 8.3.x.2.
-	There shall be no special characters not belonging to the combinations in any configuration cell, no spaces “ “, “/”, “.”, “.”, or any other special characters. Character “/” will be used in Rel-18 to separate multiple configurations for EN-DC/NE-DC including FR2 bands.
-	If there are notes for a specific configuration, the note shall be using superscript font and added at the end of the configuration list within a cell, not anywhere within the configuration or separated with any other characters, multiple notes shall be separated just by a comma, all in superscript.

<< Unchanged sections omitted >>

[bookmark: _Toc81509801][bookmark: _Toc82094794]8.3.x	Further simplification on configuration tables for DC configurations including FR2 bands in Rel-18
[bookmark: _Toc81509805][bookmark: _Toc82094798]8.3.x.1	Necessity for further simplification
In TS 38.101-3, the inter-band DC configurations are categorized as inter-band EN-DC / NE-DC within FR1, inter-band EN-DC / NE-DC including FR2, inter-band EN-DC including FR1 and FR2, and inter-band NR-DC between FR1 and FR2. For inter-band DC configurations, when looking at NR FR1 intra-band contiguous CA part, we see that CA BW classes M, N and O are applicable only for shared spectrum channel access. For CA BW classes G to L in FBG 2, as a matter of fact, they are not defined in Rel-17 up to now. So for NR FR1 CA part in the DC configurations, most of the configurations only use NR CA BW classes A to E, which is only a small part of the whole FR1 CA BW classes.
For inter-band DC configurations including NR FR2 intra-band contiguous CA part, it has much more CA BW classes than FR1. In recent RAN4 meetings, how to extend FR2 CA BW class to support 1600MHz has been intensively discussed. In addition to the newly introduced CA BW classes R, S, T and U, a hybrid CA BW class of FBG 2+3 under discussion is also likely to be introduced in the specification for FR2.
At present, TS 38.101-3 configuration table already contains a large number of combinations including FR2. For TS 38.101-3 v17.4.0, the DC configuration table including FR2 sums up to more than 160 pages in the spec. As more and more new CA BW classes are being introduced, it can be predicted that the DC combinations including FR2 will become more redundant in the future. Solving the redundant problems in DC configuration table is becoming more and more necessary and urgent.
8.3.x.2	Proposed approaches
In order to solve the redundancy of the DC configuration tables having FR2 band, the following rules are applied to further optimize the DC configuration tables.
(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 the DC configuration table.
The following examples are shown to further explain the above approaches.
●   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 8.3.x.2-1: 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 8.3.x.2-2: 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 8.3.x.2-3: 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





With regards to the issue of searching the inter-band DC configuration including FR2 band in the spec, there are two options which can be used.
-	(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.
8.3.x.3	When to implement
Considering that the completion time for Rel-17 basket WID is Mar. 2022, we think the appropriate time to implement the above simplified DC configuration table format is RAN4#102-e meeting in Feb. 2022. The only affected DC configurations will be limited to the configurations including FR2 bands. By applying the new DC configuration table format, the new optimizations will be reflected in the first Rel-18 specification.
In RAN4 #102-e meeting, each rapporteur should use the new formats in their rapporteur big CR to reflect the approved TPs and endorsed CRs.  At the beginning of Rel-18, the new format should be used in the combination requests in the EXCEL file for inter-band EN-DC/NE-DC including FR2, inter-band EN-DC including FR1 and FR2. Also the new formats should be used in proponent’s TP and rapporteurs TR in Rel-18.

<< end text proposal >>
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