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1 Introduction
In last RAN4#108 meeting, as a start point to transit TR 38.862 to TR 38.846, a TP to capture the valid rules and guidelines of TR 38.862 into TR 38.846 was approved in [1]. According to the agreements reached in the meeting, some clauses in TR 38.862 are agreed to be “Copy” and “Merge” into TR 38.846. However, due to the limited time, it is also decided that the transition of other clauses into TR 38.862 could be further discussed. In this TP, we further discuss how to adjust the new clause structure for optimization on band combinations in TR 38.846. The guidelines on configuration tables in Rel-18 are considered.
2 Discussion
In [2], the optimization on band combinations in clause 9 of TR 38.846 was copied from TR 38.862 with the structure as below for collecting the rules of grouping the combos in EN-DC, NE-DC and NR-DC configuration table.9	[Optimization on band combinations]
9.1	[Configuration table format in RAN4 specification]
9.1.1	DC Configuration table


In the original structure in TR 38.862 for Rel-17, the optimization on band combinations was proposed as the solution for reducing configuration table size in RAN4 specification. However, the table format to reduce configuration table size has already been captured in the stage of Rel-17. It seems the original structure for optimization on band combinations in Rel-17 does not fit the new structure in Rel-18 TR anymore. With that we suggest to add a new sub-clause for “Guideline on configuration table” in clause 6 and move the other guidelines for CA and SUL configuration table in TR 38.862 to the new sub-clause in TR 38.846, shown as below.[bookmark: _Toc98485753][bookmark: _Toc106096729]6.x	Guidelines on configuration tables
6.x.1	CA Configuration table

6.x.2	DC Configuration table

6.x.3	SUL Configuration table

In the following chapters some of the derived technical guidelines are provided in order to help proponents in preparing their discussion papers.





Proposal 1:	 It is suggested to restructure the clause “9	[Optimization on band combinations]” to sub-clause “6.x	Guidelines on configuration tables”.
· Remove sub-clause title in “9.1	[Configuration table format in RAN4 specification]”.
· Move sub-clause “9.1.1	DC Configuration table” to sub-clause “6.x.2	DC Configuration table”.
· “Merge” the contents of sub-clause 8.3.1.1 and 8.3.1.3 in TR 38.862 into the sub-clause 6.x.1 and 6.x.3 in accordance with the guidelines on configuration tables in Rel-18.

3 Reference
[1] RP-231468, Revised SID for Study on simplification of band combination specification for NR and LTE, RAN#100
[2] R4-2312595, TR 38.846 v1.1.0_Study on simplification of band combination specification for NR and LTE, ZTE, RAN4#108


Text Proposal
[bookmark: _Toc382471341][bookmark: _Toc401926271][bookmark: _Toc382471338]----- Start of TP -----
6.x	Guidelines on configuration tables
6.x.1	CA configuration table
The CA configuration table in TS 38.101-1/-2/-3 provides the information of channel bandwidth, SCS and bandwidth combination set of the bands for each CA configuration.  The uplink CA configuration information is also included in the configuration tables for the allowed UL CA configurations supported by the specification.
For CA within FR1 bands, TS 38.101-1 [4] provides the CA configuration tables for intra-band contiguous CA, intra-band non-contiguous CA and inter-band CA for NR FR1 bands. The additional information for maximum aggregated bandwidth is set for intra-band contiguous and intra-band non-contiguous CA configuration tables for FR1.
For CA within FR2 bands, TS 38.101-2 [5] provides the CA configuration tables for intra-band contiguous CA, intra-band non-contiguous CA and inter-band CA for NR FR2 bands. The additional information for maximum aggregated bandwidth is set for intra-band contiguous and intra-band non-contiguous CA configuration tables in TS 38.101-2 [5]. For intra-band non-contiguous CA, the concept of sub-block is applied to FR2. Sub-blocks belonging to a CA configuration can be in any order. This means a certain CA configuration acronym includes all sub-block arrangements which have exactly the same sub-block set. As an example, CA_n260(2G-3O) denotes CA_n260(2O-2G-O), CA_n260(G-3O-G) etc, but these are not listed in tables separately.
For CA between FR1 and FR2 bands, TS 38.101-3 [6] provides the inter-band CA configuration tables for NR bands between FR1 and FR2. 
For the uplink CA configuration, “-” in the configuration table denotes that non-CA operation is supported in this configuration, i.e. only single carrier operation for the constituent band is used for uplink.
For the sake of brevity and to reduce the size of CA configuration tables, instead of showing explicitly in the CA configuration tables, the SCS info for each NR band in the configuration is referred to the channel bandwidths for each NR band in clause 5.3.5 of TS 38.101-1 [4] and TS 38.101-2 [5]. For configurations including intra-band contiguous part, the detail configuration for this part is referred to the corresponding intra-band contiguous CA configuration table. Examples:
For NR inter-band CA configuration with two bands in FR1, Table 6.x.1-1 illustrates that,
-	CA_n1A-n3A consists of two NR bands n1 and n3 whose SCS values are defined in Table 6.x.1-2. For example, for NR band n1, the supported channel bandwidth in BCS0 is 5MHz, 10MHz, 15MHz and 20MHz where channel bandwidth 5MHz supports SCS with only 15kHz, channel bandwidths 10MHz, 15MHz and 20MHz support all SCS of {15kHz, 30kHz, 60kHz}.
-	CA_n1B-n3A having intra-band contiguous part CA_n1B, the configuration of band n1 for the corresponding CA part is referred to CA_n1B_BCS0 defined in intra-band contiguous CA configuration table.
-	CA_n2A-n66A consists of two BCSs. The UL CA configurations denote the allowed UL CA configurations supported by the specification. For BCS0, the uplink configuration “-” indicates that non-CA operation is supported and only single carrier operation is used in uplink. For BCS1, the uplink configuration supports CA configuration CA_n2A-n66A.
-	For some configurations, there are regional spectrum limitations to the corresponding bands and the notes can be found in the configuration table, such as for CA_n2A-n48A_BCS0, the channel bandwidths 50MHz, 60MHz, 80MHz, 90MHz and 100MHz are applicable only to downlink.
For channel bandwidth per operating band defined in clause 5.3.5 of TS 38.101-1/-2 and TS 38.104, Table 6.x.1-2 illustrates that,
-	The requirements for each configuration should be complied with the combination of channel bandwidths, SCS for each operating band defined in the table.
-	For some bands the limitations to the bandwidth may be captured with notes in the table, such as for NR band n48, the channel bandwidth 5MHz is restricted to operation when carrier is configured as an SCell part of DC or CA configuration.
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Table 6.x.1-1: NR CA configurations and bandwidth combinations sets defined for inter-band CA (two bands)
	NR CA configuration
	Uplink CA configuration or single uplink carrier10
	NR Band
	Channel bandwidth (MHz) (NOTE 3)
	Bandwidth combination set

	CA_n1A-n3A
	CA_n1A-n3A
	n1
	5, 10, 15, 20
	0

	
	
	n3
	5, 10, 15, 20, 25, 30
	

	
	
	n1
	5, 10, 15, 20, 25, 30, 40, 50
	1

	
	
	n3
	5, 10, 15, 20, 25, 30, 40
	

	
	
	n1
	5, 10, 15, 20
	2

	
	
	n3
	5, 10, 15, 20, 25, 30, 35, 40
	

	
	
	n1
	n1 channel bandwidths in Table 5.3.5-1
	4 and 5

	
	
	n3
	n3 channel bandwidths in Table 5.3.5-1
	

	CA_n1A-n3B
	-
	n1
	5, 10, 15, 20
	0

	
	
	n3
	CA_n3B_BCS0
	

	CA_n1B-n3A
	CA_n1A-n3A
	n1
	CA_n1B_BCS0
	0

	
	
	n3
	5, 10, 15, 20, 25, 30
	

	
	
	n1
	CA_n1B_BCS0
	1

	
	
	n3
	5, 10, 15, 20, 25, 30, 40
	

	…
	…
	…
	…
	…

	CA_n2A-n48A
	CA_n2A-n48A
	n2
	5, 10, 15, 20
	0

	
	
	n48
	5, 10, 15, 20, 40, 501, 601, 801, 901, 1001
	

	
	
	n2
	5, 10, 15, 20
	1

	
	
	n48
	5, 10, 15, 20, 30, 40, 501, 601, 701, 801, 901, 1001
	

	…
	…
	…
	…
	…

	CA_n2A-n66A
	-
	n2
	5, 10, 15, 20
	0

	
	
	n66
	5, 10, 15, 20, 40
	

	
	CA_n2A-n66A
	n2
	5, 10, 15, 20
	1

	
	
	n66
	5, 10, 15, 20, 25, 30, 40
	

	…
	…
	…
	…
	…

	NOTE 1:	This UE channel bandwidth is applicable only to downlink.
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Table 6.x.1-2: Channel bandwidths for each NR band
	NR Band
	SCS (kHz)
	UE Channel bandwidth (MHz)

	
	
	5
	10
	15
	20
	25
	30
	35
	40
	45
	50
	60
	70
	80
	90
	100

	n1
	15
	5
	10
	15
	20
	25
	30
	
	40
	45
	50
	
	
	
	
	

	
	30
	
	10
	15
	20
	25
	30
	
	40
	45
	50
	
	
	
	
	

	
	60
	
	10
	15
	20
	25
	30
	
	40
	45
	50
	
	
	
	
	

	n2
	15
	5
	10
	15
	20
	25
	30
	35
	40
	
	
	
	
	
	
	

	
	30
	
	10
	15
	20
	25
	30
	35
	40
	
	
	
	
	
	
	

	
	60
	
	10
	15
	20
	25
	30
	35
	40
	
	
	
	
	
	
	

	n3
	15
	5
	10
	15
	20
	25
	30
	35
	40
	45
	50
	
	
	
	
	

	
	30
	
	10
	15
	20
	25
	30
	35
	40
	45
	50
	
	
	
	
	

	
	60
	
	10
	15
	20
	25
	30
	35
	40
	45
	50
	
	
	
	
	

	…
	…
	…
	…
	…
	…
	…
	…
	…
	…
	…
	…
	…
	…
	…
	…
	…

	n41
	15
	54,11
	10
	15
	20
	25
	30
	35
	40
	45
	50
	
	
	
	
	

	
	30
	
	10
	15
	20
	25
	30
	35
	40
	45
	50
	60
	70
	80
	90
	100

	
	60
	
	10
	15
	20
	25
	30
	35
	40
	45
	50
	60
	70
	80
	90
	100

	…
	…
	…
	…
	…
	…
	…
	…
	…
	…
	…
	…
	…
	…
	…
	…
	…

	n48
	15
	55
	10
	15
	20
	
	30
	
	40
	
	506
	
	
	
	
	

	
	30
	
	10
	15
	20
	
	30
	
	40
	
	506
	606
	706
	806
	906
	1006

	
	60
	
	10
	15
	20
	
	30
	
	40
	
	506
	606
	706
	806
	906
	1006

	…
	…
	…
	…
	…
	…
	…
	…
	…
	…
	…
	…
	…
	…
	…
	…
	…

	n66
	15
	5
	10
	15
	20
	25
	30
	35
	40
	45
	
	
	
	
	
	

	
	30
	
	10
	15
	20
	25
	30
	35
	40
	45
	
	
	
	
	
	

	
	60
	
	10
	15
	20
	25
	30
	35
	40
	45
	
	
	
	
	
	

	…
	…
	…
	…
	…
	…
	…
	…
	…
	…
	…
	…
	…
	…
	…
	…
	…

	n78
	15
	
	10
	15
	20
	25
	30
	
	40
	
	50
	
	
	
	
	

	
	30
	
	10
	15
	20
	25
	30
	
	40
	
	50
	60
	70
	80
	90
	100

	
	60
	
	10
	15
	20
	25
	30
	
	40
	
	50
	60
	70
	80
	90
	100

	…
	…
	…
	…
	…
	…
	…
	…
	…
	…
	…
	…
	…
	…
	…
	…
	…

	n80
	15
	5
	10
	15
	20
	25
	30
	
	40
	
	
	
	
	
	
	

	
	30
	
	10
	15
	20
	25
	30
	
	40
	
	
	
	
	
	
	

	
	60
	
	10
	15
	20
	25
	30
	
	40
	
	
	
	
	
	
	

	…
	…
	…
	…
	…
	…
	…
	…
	…
	…
	…
	…
	…
	…
	…
	…
	…

	n86
	15
	5
	10
	15
	20
	
	
	
	40
	
	
	
	
	
	
	

	
	30
	
	10
	15
	20
	
	
	
	40
	
	
	
	
	
	
	

	
	60
	
	10
	15
	20
	
	
	
	40
	
	
	
	
	
	
	

	…
	…
	…
	…
	…
	…
	…
	…
	…
	…
	…
	…
	…
	…
	…
	…
	…

	NOTE 1:	Void.
NOTE 2:	Void.
NOTE 3:	This UE channel bandwidth is applicable only to downlink.
NOTE 4:	This UE channel bandwidth is optional in this release of the specification.
NOTE 5:	For this bandwidth, the minimum requirements are restricted to operation when carrier is configured as an SCell part of DC or CA configuration.
NOTE 6:	For this bandwidth, the minimum requirements are restricted to operation when carrier is configured as a downlink SCell part of CA configuration.
NOTE 7:	For the 20 MHz bandwidth, the minimum requirements are specified for NR UL carrier frequencies confined to either 713-723 MHz or 728-738 MHz. For the 25 MHz bandwidth, the minimum requirements are specified for NR UL carrier frequencies confined to either 715.5-720.5 MHz or 730.5-735.5 MHz. For the 30MHz bandwidth, the minimum requirements are specified for NR UL transmission bandwidth configuration confined to either 703-733 or 718-748 MHz.
NOTE 8:	This UE channel bandwidth is applicable only to uplink.
NOTE 9:	Void.
NOTE 10:	For this band, UE channel bandwidths which are applicable to sidelink operation are specified in Table 5.3E.1-1.
NOTE 11:	Not all frequency positions of 5 MHz carriers are possible due limitations of the SSB position relative to the 5 MHz channels. 5 MHz channels with Fc such that 2499+N*1.2 ≤Fc<2499.3+N*1.2MHz for 0≤N<157 are not compatible with SSB positions and cannot be used for 5 MHz n41.
NOTE 12:	This UE channel Bandwidth is optional for uplink in this release of the specification.



6.x.2	DC configuration table
NR-DC configurations within FR1 are specified in clause 5.5B of TS 38.101-1. In the configuration table, only NR-DC configurations and uplink NR-DC configurations are listed. The bandwidth combination sets for the corresponding inter-band CA, i.e., dual uplink inter-band carrier aggregation with uplink assigned to two NR bands, are applicable to Dual Connectivity.
EN-DC and NE-DC configurations are specified in clause 5.5B of TS 38.101-3. In the configuration table, in addition to the downlink configurations and uplink configurations, the combinations of intra-band contiguous, non-contiguous and inter-band within FR1 also include the column of “Single UL allowed”. The combination of some frequency bands in the configuration might be a bit problematic due to self-interference, as defined in TS38.306. UE may indicate capability of not supporting simultaneous dual and triple uplink operation due to possible intermodulation interference to its own primary downlink channel bandwidth if the intermodulation order is 2 or if the intermodulation order is 3 for the combinations when both operating bands are between 450 MHz – 960 MHz or between 1427 MHz – 2690 MHz. In case for the EN-DC configurations for which the intermodulation products caused by the dual and triple uplink operation fall into the receive band but do not interfere with the own primary downlink channel bandwidth as defined in Annex-I of TS 38.101-3 the UE is mandated to operate in dual and triple uplink mode. Single Uplink is also allowed for certain band combinations where intermodulation or reverse intermodulation products could create difficulty for meeting emission requirements. For EN-DC and NE-DC combinations of order 3 or higher, “Single Uplink allowed” UL configurations captured in the corresponding order 2 tables apply. As for an example, to mitigate the self-interference issue, the EN-DC configuration DC_3A_n78A has specified which band combinations are allowed to stray from the stringent requirement for simultaneous transmission and reception. The uplink needs to alternate between 1.8GHz and 3.5GHz. While 3.5GHz uplink transmission is ongoing, no data should be scheduled by the network on the 1.8GHz LTE carrier.
Apart from the above EN-DC and NE-DC configurations, TS 38.101-3 also specified inter-band NR-DC configuration between FR1 and FR2. The configurations and bandwidth combination sets for the FR1-FR2 NR-DC combinations are defined in the tables for FR1-FR2 inter-band carrier aggregation.
In order to reduce the EN-DC, NE-DC and NR-DC configuration table size, the following rules should be applied to the grouping of the configurations.
-	Grouping of DC configurations is based on common band combination.
-	In case E-UTRA or/and NR has non-contiguous CA, it will be on a separate row compared to cases when DC configuration has only single carrier or contiguous CA operation.
-	Common band combination should be considered as the configurations having the same band sequence, such as DC_x-y-y_nz and DC_x-x-y_nz are different band combinations, while all configurations with DC_x-y_nz(*) having non-contiguous parts in band nz are considered as common band combination.
Examples (EN-DC with NR band having non-contiguous part):
	EN-DC
configuration
	Uplink EN-DC
configuration

	DC_2A_n258A
DC_2A_n258D
DC_2A_n258G
DC_2A_n258H
DC_2A_n258O
DC_2A_n258P
DC_2A_n258Q
	DC_2A_n258A
DC_2A_n258D
DC_2A_n258G
DC_2A_n258H
DC_2A_n258O
DC_2A_n258P
DC_2A_n258Q

	DC_2A_n258(2A)
DC_2A_n258(3A)
DC_2A_n258(4A)
DC_2A_n258(5A)
	DC_2A_n258A


Examples (EN-DC with E-UTRA band having non-contiguous part):
	EN-DC
configuration
	Uplink EN-DC
configuration

	DC_7A_n257A
DC_7A_n257D
DC_7A_n257E
DC_7A_n257F
DC_7A_n257G
DC_7A_n257H
DC_7A_n257I
DC_7A_n257J
DC_7A_n257K
DC_7A_n257L
DC_7A_n257M
	DC_7A_n257A
DC_7A_n257D
DC_7A_n257G
DC_7A_n257H
DC_7A_n257I

	DC_7A-7A_n257A
DC_7A-7A_n257D
DC_7A-7A_n257E
DC_7A-7A_n257F
DC_7A-7A_n257G
DC_7A-7A_n257H
DC_7A-7A_n257I
DC_7A-7A_n257J
DC_7A-7A_n257K
DC_7A-7A_n257L
DC_7A-7A_n257M
	DC_7A_n257A
DC_7A_n257D
DC_7A_n257G
DC_7A_n257H
DC_7A_n257I


Examples (NE-DC with E-UTRA band having non-contiguous part):
	NE-DC
configuration
	Uplink NE-DC
configuration

	DC_n257A_7A
DC_n257G_7A
DC_n257H_7A
DC_n257I_7A
DC_n257J_7A
DC_n257K_7A
DC_n257L_7A
DC_n257M_7A
	DC_n257A_7A

	DC_n257A_7A-7A
DC_n257G_7A-7A
DC_n257H_7A-7A
DC_n257I_7A-7A
DC_n257J_7A-7A
DC_n257K_7A-7A
DC_n257L_7A-7A
DC_n257M_7A-7A
	DC_n257A_7A


Examples (NR-DC with NR band having non-contiguous part):
	NR-DC
configuration
	Uplink NR-DC
configuration

	DC_n3A-n257A
DC_n3A-n257D
DC_n3A-n257G
DC_n3A-n257H
DC_n3A-n257I
	DC_n3A-n257A
DC_n3A-n257D
DC_n3A-n257G
DC_n3A-n257H
DC_n3A-n257I

	DC_n3(2A)-n257A
DC_n3(2A)-n257G
DC_n3(2A)-n257H
DC_n3(2A)-n257I
	DC_n3A-n257A
DC_n3A-n257G
DC_n3A-n257I
DC_n3A-n257H


Examples (Incorrect grouping case):
	EN-DC
configuration
	Uplink EN-DC
configurationp

	DC_2A_n261A
DC_2A_n261(2A)
DC_2A_n261(3A)
DC_2A_n261(4A)
	DC_2A_n261A

	DC_2A_n261B
DC_2A_n261C
DC_2A_n261D
DC_2A_n261E
DC_2A_n261F
DC_2A_n261G
DC_2A_n261H
DC_2A_n261I
DC_2A_n261J
DC_2A_n261K
DC_2A_n261L
DC_2A_n261M
DC_2A_n261O
DC_2A_n261P
DC_2A_n261Q
	DC_2A_n261A
DC_2A_n261B
DC_2A_n261C
DC_2A_n261D
DC_2A_n261E
DC_2A_n261F
DC_2A_n261G
DC_2A_n261H
DC_2A_n261I
DC_2A_n261O
DC_2A_n261P
DC_2A_n261Q


In this case, for DC_2_n261, the configurations with non-contiguous CA part CA_n261(*) such as DC_2A_n261(2A), DC_2A_n261(3A) and DC_2A_n261(4A) are mis-grouped with DC_2A_n261A which has only single carrier. They should be revised as follows.
	EN-DC
configuration
	Uplink EN-DC
configuration

	DC_2A_n261A
DC_2A_n261B
DC_2A_n261C
DC_2A_n261D
DC_2A_n261E
DC_2A_n261F
DC_2A_n261G
DC_2A_n261H
DC_2A_n261I
DC_2A_n261J
DC_2A_n261K
DC_2A_n261L
DC_2A_n261M
DC_2A_n261O
DC_2A_n261P
DC_2A_n261Q
	DC_2A_n261A
DC_2A_n261B
DC_2A_n261C
DC_2A_n261D
DC_2A_n261E
DC_2A_n261F
DC_2A_n261G
DC_2A_n261H
DC_2A_n261I
DC_2A_n261O
DC_2A_n261P
DC_2A_n261Q

	DC_2A_n261(2A)
DC_2A_n261(3A)
DC_2A_n261(4A)
	DC_2A_n261A


Regarding to the common band combination, it means the configurations having the same band sequence. For example, DC_x-x-y_nz and DC_x-y-y_nz are not considered as the common band combination.
Examples (Incorrect understanding of common band combination):
	EN-DC configuration
	Uplink EN-DC configuration

	DC_2A-66A_n261A
DC_2A-66A_n261G
DC_2A-66A_n261H
DC_2A-66A_n261I
DC_2A-66A_n261J
DC_2A-66A_n261K
DC_2A-66A_n261L
DC_2A-66A_n261M
	DC_2A_n261A
DC_66A_n261A
DC_2A_n261G
DC_66A_n261G
DC_2A_n261H
DC_66A_n261H
DC_2A_n261I
DC_66A_n261I

	DC_2A-2A-66A_n261A
DC_2A-2A-66A_n261G
DC_2A-2A-66A_n261H
DC_2A-2A-66A_n261I
DC_2A-2A-66A_n261J
DC_2A-2A-66A_n261K
DC_2A-2A-66A_n261L
DC_2A-2A-66A_n261M
DC_2A-66A-66A_n261A
DC_2A-66A-66A_n261G
DC_2A-66A-66A_n261H
DC_2A-66A-66A_n261I
DC_2A-66A-66A_n261J
DC_2A-66A-66A_n261K
DC_2A-66A-66A_n261L
DC_2A-66A-66A_n261M
	DC_2A_n261A
DC_66A_n261A
DC_2A_n261G
DC_66A_n261G
DC_2A_n261H
DC_66A_n261H
DC_2A_n261I
DC_66A_n261I


In this case, the configurations DC_2-66_n261, DC_2-2-66_n261 and DC_2-66-66_n261 are not common band combinations. They should be re-grouped as follows.
	EN-DC configuration
	Uplink EN-DC configuration

	DC_2A-66A_n261A
DC_2A-66A_n261G
DC_2A-66A_n261H
DC_2A-66A_n261I
DC_2A-66A_n261J
DC_2A-66A_n261K
DC_2A-66A_n261L
DC_2A-66A_n261M
	DC_2A_n261A
DC_66A_n261A
DC_2A_n261G
DC_66A_n261G
DC_2A_n261H
DC_66A_n261H
DC_2A_n261I
DC_66A_n261I

	DC_2A-2A-66A_n261A
DC_2A-2A-66A_n261G
DC_2A-2A-66A_n261H
DC_2A-2A-66A_n261I
DC_2A-2A-66A_n261J
DC_2A-2A-66A_n261K
DC_2A-2A-66A_n261L
DC_2A-2A-66A_n261M
	DC_2A_n261A
DC_66A_n261A
DC_2A_n261G
DC_66A_n261G
DC_2A_n261H
DC_66A_n261H
DC_2A_n261I
DC_66A_n261I

	DC_2A-66A-66A_n261A
DC_2A-66A-66A_n261G
DC_2A-66A-66A_n261H
DC_2A-66A-66A_n261I
DC_2A-66A-66A_n261J
DC_2A-66A-66A_n261K
DC_2A-66A-66A_n261L
DC_2A-66A-66A_n261M
	DC_2A_n261A
DC_66A_n261A
DC_2A_n261G
DC_66A_n261G
DC_2A_n261H
DC_66A_n261H
DC_2A_n261I
DC_66A_n261I


For the uplink support in the configuration table, the valid uplink configurations are specified that uplink does not have more carriers than downlink. For the UL configuration type, it should be consistent within one row, i.e., there should not be a mixture of contiguous and non-contiguous UL CA within a row. If multiple UL DC configurations are indicated with multiple DL DC configurations, only UL DC configurations with the same or a lower number of carriers in the same fallback group are valid UL configurations.
Examples:
-	DC_5A_n261G is not a valid uplink configuration for DC_5A_n261A.
-	DC_5A_n261(2A) and DC_5A_n261A are not allowed to be in the same row in the configuration table.
For the sequence of EN-DC combinations, the following rules apply.
-	EN-DC configurations should be sorted by LTE band combination, then NR band combination.
-	LTE combinations should be sorted by the first band number, then the first bandwidth character, then the second band number, then the second bandwidth character and so on.
-	The same sort order should be applied for the NR part, there combinations with () should be sorted alphanumerically within the brackets after the contiguous combinations.
For the sequence of NE-DC combinations, the following rules apply.
-	NE-DC configurations should be sorted by NR band combination, then LTE band combination.
-	NR combinations should be sorted by the first band number, then the first bandwidth character, then the second band number, then the second bandwidth character and so on. For the combinations with () should be sorted alphanumerically within the brackets after the contiguous combinations.
-	LTE combinations should be sorted by the first band number, then the first bandwidth character, then the second band number, then the second bandwidth character and so on.
For the sequence of NR-DC combinations, the following rules apply.
-	DC combinations should be sorted by the first band number, then the first bandwidth character, then the second band number, then the second bandwidth character and so on.
-	For the combinations with () should be sorted alphanumerically within the brackets after the contiguous combinations.
Examples:
-	DC_1A_n77A
-	DC_1A_n77C
-	DC_1C_n77A
-	DC_1C-2A_n77A
-	DC_41A-42A_n79A
-	DC_41A-42C_n79A
-	DC_41C-42A_n79A
-	DC_41C-42C_n79A
-	DC_41C-42C_n257A
-	DC_41C-42C_n257M
-	DC_41C-42C_n257(2A)
-	DC_41C-42C_n257(2A-2O)
-	DC_41C-42C_n257(8A)
-	DC_41C-42C_n257(D-G)
6.x.3	SUL configuration table
The SUL band combination with CA in TS 38.101-1 [4] provides the configurations of channel bandwidth, SCS and bandwidth combination set of the bands for each SUL combination.  The SUL configuration information is also included in the configuration tables for the allowed SUL configurations supported by the specification.
For the sake of brevity and to reduce the size of SUL band combination with intra-band contiguous CA, intra-band non-contiguous CA and inter-band CA, instead of showing explicitly in the SUL configuration tables, the SCS info for each NR band and SUL band in the configuration is referred to the channel bandwidths for each NR band in clause 5.3.5 of TS 38.101-1 [4]. Examples:
For SUL band combination with intra-band non-contiguous CA, Table 6.x.3-1 illustrates that,
-	CA_n78(2A)-n86A consists of NR band n78 and SUL band n86 whose SCS values are defined in Table 6.x.1-2. For example, for SUL band n86, the supported channel bandwidth in BCS0 is 5MHz, 10MHz, 15MHz and 20MHz where channel bandwidth 5MHz supports SCS with only 15kHz, channel bandwidths 10MHz, 15MHz and 20MHz support all SCS of {15kHz, 30kHz, 60kHz}.
-	CA_n78(2A) with intra-band non-contiguous CA, the configuration is referred to BCS0 defined in clause 5.5A.2 of TS 38.101-1 for intra-band non-contiguous CA configuration table.
-	The SUL configuration for SUL_n78A-n86A can be referred to Table 6.x.3-4.
For SUL band combination with intra-band contiguous CA, Table 6.x.3-2 illustrates that,
-	SUL_n41C-n80A consists of NR band n41 and SUL band n80 whose SCS values are defined in Table 6.x.1-2. For example, for SUL band n80, the supported channel bandwidth in BCS0 is 5MHz, 10MHz, 15MHz, 20MHz, 25MHz, 30MHz and 40MHz where channel bandwidth 5MHz supports SCS with only 15kHz, channel bandwidths 10MHz, 15MHz, 20MHz, 25MHz, 30MHz and 40MHz support all SCS of {15kHz, 30kHz, 60kHz}.
-	CA_n41C with intra-band contiguous CA, the configuration is referred to BCS0 defined in clause 5.5A.1 of TS 38.101-1 for intra-band contiguous CA configuration table.
-	The SUL configuration for SUL_n41A-n80A can be referred to Table 6.x.3-4.
For SUL band combination with inter-band CA, Table 6.x.3-3 illustrates that,
-	CA_n1A_n78A-n80A consists of NR band n1 and SUL band combination of SUL_n78A-n80A, whose SCS values are defined in Table 6.x.1-2. For example, for NR band n1, the supported channel bandwidth in BCS0 is 5MHz, 10MHz, 15MHz, 20MHz, 25MHz, 30MHz, 40MHz and 50MHz where channel bandwidth 5MHz supports SCS with only 15kHz, channel bandwidths 10MHz, 15MHz, 20MHz, 25MHz, 30MHz, 40MHz and 50MHz support all SCS of {15kHz, 30kHz, 60kHz}.
-	The SUL configuration for SUL_n78A-n80A can be referred to Table 6.x.3-4.
Table 6.x.3-1: Supported channel bandwidths per SUL band combination with intra-band non-contiguous CA
	SUL band combination with intra-band non-contiguous CA
	SUL configuration
	NR Band
	Channel bandwidth (MHz) (NOTE 1)
	Bandwidth combination set

	…
	…
	…
	…
	…

	CA_n78(2A)-n86A
	SUL_n78A-n86A
	n78
	CA_n78(2A)_BCS0
	0

	
	
	n86
	5, 10, 15, 20
	

	…
	…
	…
	…
	…

	NOTE 1: 	The SCS of each channel bandwidth for NR band refers to Table 5.3.5-1.



Table 6.x.3-2: Supported channel bandwidths per SUL band combination with intra-band contiguous CA
	SUL band combination with CA
	SUL configuration
	NR Band
	Channel bandwidth (MHz) (NOTE 1)
	Bandwidth combination set

	…
	…
	…
	…
	…

	CA_n41C-n80A
	SUL_n41A-n80A
CA_n41C-n80A
	n41
	CA_n41C_BCS1
	0

	
	
	n80
	5, 10, 15, 20, 25, 30, 40
	

	…
	…
	…
	…
	…

	NOTE 1: 	The SCS of each channel bandwidth for NR band refers to Table 5.3.5-1.



Table 6.x.3-3: Supported channel bandwidths per SUL band combination with inter-band CA
	SUL band combination with CA
	UL configuration
	NR Band
	Channel bandwidth (MHz) (NOTE 1)
	Bandwidth combination set

	…
	…
	…
	…
	…

	CA_n1A_n78A-n80A
	SUL_n78A-n80A
	n1
	5, 10, 15, 20, 25, 30, 40, 50
	0

	
	
	n78
	10, 15, 20, 25, 30, 40, 50, 60, 70, 80, 90, 100
	

	
	
	n80
	5, 10, 15, 20, 25, 30, 40
	

	…
	…
	…
	…
	…



Table 6.x.3-4: Supported channel bandwidths per SUL band combination
	SUL configuration
	NR Band
	Channel bandwidth (MHz) (NOTE 1)
	Bandwidth combination set

	…
	…
	…
	…

	SUL_n41A-n80A
	n41
	10, 15, 20, 40, 50, 60, 80, 90, 100
	0

	
	n80
	5, 10, 15, 20, 25, 30
	

	
	n41
	10, 15, 20, 30, 40, 50, 60, 80, 90, 100
	1

	
	n80
	5, 10, 15, 20, 25, 30, 40
	

	…
	…
	…
	…

	SUL_n78A-n80A
	n78
	10, 15, 20, 40, 50, 60, 80, 90, 100
	0

	
	n80
	5, 10, 15, 20, 25, 30
	

	
	n78
	10, 15, 20, 25, 30, 40, 50, 60, 70, 80, 90, 100
	1

	
	n80
	5, 10, 15, 20, 25, 30, 40
	

	…
	…
	…
	…

	SUL_n78A-n86A
	n78
	10, 15, 20, 40, 50, 60, 70, 80, 90, 100
	0

	
	n86
	5, 10, 15, 20
	

	…
	…
	…
	…

	NOTE 1:	The SCS of each channel bandwidth for NR band refers to Table 5.3.5-1.




<< Unchanged sections omitted >>
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[bookmark: _Toc81509804][bookmark: _Toc98485771][bookmark: _Toc106096747][bookmark: _Toc144119993]9.1.1	DC Configuration table
NR-DC configurations within FR1 are specified in clause 5.5B of TS 38.101-1. In the configuration table, only NR-DC configurations and uplink NR-DC configurations are listed. The bandwidth combination sets for the corresponding inter-band CA, i.e., dual uplink inter-band carrier aggregation with uplink assigned to two NR bands, are applicable to Dual Connectivity.
EN-DC and NE-DC configurations are specified in clause 5.5B of TS 38.101-3. In the configuration table, in addition to the downlink configurations and uplink configurations, the combinations of intra-band contiguous, non-contiguous and inter-band within FR1 also include the column of “Single UL allowed”. The combination of some frequency bands in the configuration might be a bit problematic due to self-interference, as defined in TS38.306. UE may indicate capability of not supporting simultaneous dual and triple uplink operation due to possible intermodulation interference to its own primary downlink channel bandwidth if the intermodulation order is 2 or if the intermodulation order is 3 for the combinations when both operating bands are between 450 MHz – 960 MHz or between 1427 MHz – 2690 MHz. In case for the EN-DC configurations for which the intermodulation products caused by the dual and triple uplink operation fall into the receive band but do not interfere with the own primary downlink channel bandwidth as defined in Annex-I of TS 38.101-3 the UE is mandated to operate in dual and triple uplink mode. Single Uplink is also allowed for certain band combinations where intermodulation or reverse intermodulation products could create difficulty for meeting emission requirements. For EN-DC and NE-DC combinations of order 3 or higher, “Single Uplink allowed” UL configurations captured in the corresponding order 2 tables apply. As for an example, to mitigate the self-interference issue, the EN-DC configuration DC_3A_n78A has specified which band combinations are allowed to stray from the stringent requirement for simultaneous transmission and reception. The uplink needs to alternate between 1.8GHz and 3.5GHz. While 3.5GHz uplink transmission is ongoing, no data should be scheduled by the network on the 1.8GHz LTE carrier.
Apart from the above EN-DC and NE-DC configurations, TS 38.101-3 also specified inter-band NR-DC configuration between FR1 and FR2. The configurations and bandwidth combination sets for the FR1-FR2 NR-DC combinations are defined in the tables for FR1-FR2 inter-band carrier aggregation.
In order to reduce the EN-DC, NE-DC and NR-DC configuration table size, the following rules should be applied to the grouping of the configurations.
-	Grouping of DC configurations is based on common band combination.
-	In case E-UTRA or/and NR has non-contiguous CA, it will be on a separate row compared to cases when DC configuration has only single carrier or contiguous CA operation.
-	Common band combination should be considered as the configurations having the same band sequence, such as DC_x-y-y_nz and DC_x-x-y_nz are different band combinations, while all configurations with DC_x-y_nz(*) having non-contiguous parts in band nz are considered as common band combination.
Examples (EN-DC with NR band having non-contiguous part):
	EN-DC
configuration
	Uplink EN-DC
configuration

	DC_2A_n258A
DC_2A_n258D
DC_2A_n258G
DC_2A_n258H
DC_2A_n258O
DC_2A_n258P
DC_2A_n258Q
	DC_2A_n258A
DC_2A_n258D
DC_2A_n258G
DC_2A_n258H
DC_2A_n258O
DC_2A_n258P
DC_2A_n258Q

	DC_2A_n258(2A)
DC_2A_n258(3A)
DC_2A_n258(4A)
DC_2A_n258(5A)
	DC_2A_n258A


Examples (EN-DC with E-UTRA band having non-contiguous part):
	EN-DC
configuration
	Uplink EN-DC
configuration

	DC_7A_n257A
DC_7A_n257D
DC_7A_n257E
DC_7A_n257F
DC_7A_n257G
DC_7A_n257H
DC_7A_n257I
DC_7A_n257J
DC_7A_n257K
DC_7A_n257L
DC_7A_n257M
	DC_7A_n257A
DC_7A_n257D
DC_7A_n257G
DC_7A_n257H
DC_7A_n257I

	DC_7A-7A_n257A
DC_7A-7A_n257D
DC_7A-7A_n257E
DC_7A-7A_n257F
DC_7A-7A_n257G
DC_7A-7A_n257H
DC_7A-7A_n257I
DC_7A-7A_n257J
DC_7A-7A_n257K
DC_7A-7A_n257L
DC_7A-7A_n257M
	DC_7A_n257A
DC_7A_n257D
DC_7A_n257G
DC_7A_n257H
DC_7A_n257I


Examples (NE-DC with E-UTRA band having non-contiguous part):
	NE-DC
configuration
	Uplink NE-DC
configuration

	DC_n257A_7A
DC_n257G_7A
DC_n257H_7A
DC_n257I_7A
DC_n257J_7A
DC_n257K_7A
DC_n257L_7A
DC_n257M_7A
	DC_n257A_7A

	DC_n257A_7A-7A
DC_n257G_7A-7A
DC_n257H_7A-7A
DC_n257I_7A-7A
DC_n257J_7A-7A
DC_n257K_7A-7A
DC_n257L_7A-7A
DC_n257M_7A-7A
	DC_n257A_7A


Examples (NR-DC with NR band having non-contiguous part):
	NR-DC
configuration
	Uplink NR-DC
configuration

	DC_n3A-n257A
DC_n3A-n257D
DC_n3A-n257G
DC_n3A-n257H
DC_n3A-n257I
	DC_n3A-n257A
DC_n3A-n257D
DC_n3A-n257G
DC_n3A-n257H
DC_n3A-n257I

	DC_n3(2A)-n257A
DC_n3(2A)-n257G
DC_n3(2A)-n257H
DC_n3(2A)-n257I
	DC_n3A-n257A
DC_n3A-n257G
DC_n3A-n257I
DC_n3A-n257H


Examples (Incorrect grouping case):
	EN-DC
configuration
	Uplink EN-DC
configurationp

	DC_2A_n261A
DC_2A_n261(2A)
DC_2A_n261(3A)
DC_2A_n261(4A)
	DC_2A_n261A

	DC_2A_n261B
DC_2A_n261C
DC_2A_n261D
DC_2A_n261E
DC_2A_n261F
DC_2A_n261G
DC_2A_n261H
DC_2A_n261I
DC_2A_n261J
DC_2A_n261K
DC_2A_n261L
DC_2A_n261M
DC_2A_n261O
DC_2A_n261P
DC_2A_n261Q
	DC_2A_n261A
DC_2A_n261B
DC_2A_n261C
DC_2A_n261D
DC_2A_n261E
DC_2A_n261F
DC_2A_n261G
DC_2A_n261H
DC_2A_n261I
DC_2A_n261O
DC_2A_n261P
DC_2A_n261Q


In this case, for DC_2_n261, the configurations with non-contiguous CA part CA_n261(*) such as DC_2A_n261(2A), DC_2A_n261(3A) and DC_2A_n261(4A) are mis-grouped with DC_2A_n261A which has only single carrier. They should be revised as follows.
	EN-DC
configuration
	Uplink EN-DC
configuration

	DC_2A_n261A
DC_2A_n261B
DC_2A_n261C
DC_2A_n261D
DC_2A_n261E
DC_2A_n261F
DC_2A_n261G
DC_2A_n261H
DC_2A_n261I
DC_2A_n261J
DC_2A_n261K
DC_2A_n261L
DC_2A_n261M
DC_2A_n261O
DC_2A_n261P
DC_2A_n261Q
	DC_2A_n261A
DC_2A_n261B
DC_2A_n261C
DC_2A_n261D
DC_2A_n261E
DC_2A_n261F
DC_2A_n261G
DC_2A_n261H
DC_2A_n261I
DC_2A_n261O
DC_2A_n261P
DC_2A_n261Q

	DC_2A_n261(2A)
DC_2A_n261(3A)
DC_2A_n261(4A)
	DC_2A_n261A


Regarding to the common band combination, it means the configurations having the same band sequence. For example, DC_x-x-y_nz and DC_x-y-y_nz are not considered as the common band combination.
Examples (Incorrect understanding of common band combination):
	EN-DC configuration
	Uplink EN-DC configuration

	DC_2A-66A_n261A
DC_2A-66A_n261G
DC_2A-66A_n261H
DC_2A-66A_n261I
DC_2A-66A_n261J
DC_2A-66A_n261K
DC_2A-66A_n261L
DC_2A-66A_n261M
	DC_2A_n261A
DC_66A_n261A
DC_2A_n261G
DC_66A_n261G
DC_2A_n261H
DC_66A_n261H
DC_2A_n261I
DC_66A_n261I

	DC_2A-2A-66A_n261A
DC_2A-2A-66A_n261G
DC_2A-2A-66A_n261H
DC_2A-2A-66A_n261I
DC_2A-2A-66A_n261J
DC_2A-2A-66A_n261K
DC_2A-2A-66A_n261L
DC_2A-2A-66A_n261M
DC_2A-66A-66A_n261A
DC_2A-66A-66A_n261G
DC_2A-66A-66A_n261H
DC_2A-66A-66A_n261I
DC_2A-66A-66A_n261J
DC_2A-66A-66A_n261K
DC_2A-66A-66A_n261L
DC_2A-66A-66A_n261M
	DC_2A_n261A
DC_66A_n261A
DC_2A_n261G
DC_66A_n261G
DC_2A_n261H
DC_66A_n261H
DC_2A_n261I
DC_66A_n261I


In this case, the configurations DC_2-66_n261, DC_2-2-66_n261 and DC_2-66-66_n261 are not common band combinations. They should be re-grouped as follows.
	EN-DC configuration
	Uplink EN-DC configuration

	DC_2A-66A_n261A
DC_2A-66A_n261G
DC_2A-66A_n261H
DC_2A-66A_n261I
DC_2A-66A_n261J
DC_2A-66A_n261K
DC_2A-66A_n261L
DC_2A-66A_n261M
	DC_2A_n261A
DC_66A_n261A
DC_2A_n261G
DC_66A_n261G
DC_2A_n261H
DC_66A_n261H
DC_2A_n261I
DC_66A_n261I

	DC_2A-2A-66A_n261A
DC_2A-2A-66A_n261G
DC_2A-2A-66A_n261H
DC_2A-2A-66A_n261I
DC_2A-2A-66A_n261J
DC_2A-2A-66A_n261K
DC_2A-2A-66A_n261L
DC_2A-2A-66A_n261M
	DC_2A_n261A
DC_66A_n261A
DC_2A_n261G
DC_66A_n261G
DC_2A_n261H
DC_66A_n261H
DC_2A_n261I
DC_66A_n261I

	DC_2A-66A-66A_n261A
DC_2A-66A-66A_n261G
DC_2A-66A-66A_n261H
DC_2A-66A-66A_n261I
DC_2A-66A-66A_n261J
DC_2A-66A-66A_n261K
DC_2A-66A-66A_n261L
DC_2A-66A-66A_n261M
	DC_2A_n261A
DC_66A_n261A
DC_2A_n261G
DC_66A_n261G
DC_2A_n261H
DC_66A_n261H
DC_2A_n261I
DC_66A_n261I


For the uplink support in the configuration table, the valid uplink configurations are specified that uplink does not have more carriers than downlink. For the UL configuration type, it should be consistent within one row, i.e., there should not be a mixture of contiguous and non-contiguous UL CA within a row. If multiple UL DC configurations are indicated with multiple DL DC configurations, only UL DC configurations with the same or a lower number of carriers in the same fallback group are valid UL configurations.
Examples:
-	DC_5A_n261G is not a valid uplink configuration for DC_5A_n261A.
-	DC_5A_n261(2A) and DC_5A_n261A are not allowed to be in the same row in the configuration table.
For the sequence of EN-DC combinations, the following rules apply.
-	EN-DC configurations should be sorted by LTE band combination, then NR band combination.
-	LTE combinations should be sorted by the first band number, then the first bandwidth character, then the second band number, then the second bandwidth character and so on.
-	The same sort order should be applied for the NR part, there combinations with () should be sorted alphanumerically within the brackets after the contiguous combinations.
For the sequence of NE-DC combinations, the following rules apply.
-	NE-DC configurations should be sorted by NR band combination, then LTE band combination.
-	NR combinations should be sorted by the first band number, then the first bandwidth character, then the second band number, then the second bandwidth character and so on. For the combinations with () should be sorted alphanumerically within the brackets after the contiguous combinations.
-	LTE combinations should be sorted by the first band number, then the first bandwidth character, then the second band number, then the second bandwidth character and so on.
For the sequence of NR-DC combinations, the following rules apply.
-	DC combinations should be sorted by the first band number, then the first bandwidth character, then the second band number, then the second bandwidth character and so on.
-	For the combinations with () should be sorted alphanumerically within the brackets after the contiguous combinations.
Examples:
-	DC_1A_n77A
-	DC_1A_n77C
-	DC_1C_n77A
-	DC_1C-2A_n77A
-	DC_41A-42A_n79A
-	DC_41A-42C_n79A
-	DC_41C-42A_n79A
-	DC_41C-42C_n79A
-	DC_41C-42C_n257A
-	DC_41C-42C_n257M
-	DC_41C-42C_n257(2A)
-	DC_41C-42C_n257(2A-2O)
-	DC_41C-42C_n257(8A)
-	DC_41C-42C_n257(D-G)

----- End of TP -----

3GPP
