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1	Introduction
In current TS38.101 specs, the configurations tables for inter-band NR CA and SUL band combinations are quite large which occupied lots of pages. In the previous meetings, some simplifications have already done for these tables, such as decoupling SCS with the supported channel bandwidths to save the pages, replacing ‘Yes’ with specific number of each CBW etc, which largely reduce the pages occupied by the tables, noted that these approaches have already been approved and included in TR38.862[1].
Meanwhile, when we look at the configurations tables in the specifications, almost all of them are written in horizontal view to include all the channel bandwidths which are listed one by one in separate columns. However, with the new adding channel bandwidths, such as 35MHz and 45MHz, the table will become wider and wider which would exceed the horizontal view of the pages, especially for FR1+FR2 CA band combination, where jointly channel bandwidths of both FR1 and FR2 bands are written in the same table.
Actually, some approaches to avoid such potential risk have already been done for receiver RF requirements when 34MHz and 45MHz channel bandwidths are introduced, especially for REFSEN requirements.
Therefore, we think it is necessary to discuss/adopt some approaches to avoid the potential risk of horizontally expand the page.
Due to the 35MHz and 45MHz are completed in last meeting, so far there are no band combination includes these two new bandwidths. Moreover, although BCS4 approach was introduced which can somewhat resolve such problem, it is optional approach and traditional BCS methods are still allowed which means at least two new columns for 35 and 45MHz should be added in the existing configurations tables, which would be horizontally expanded. 
In this paper,  we share our initial ideas on how to further simply the configuration table for NR inter-band CA(including 2DL to 5DL) and SUL in Rel-18.
2	Discussion
2.1  Necessity for further simplification 
As mentioned in the above, the potential risk is the horizontal expansion when new channel bandwidths are added in the configurations table.
Here, we excerpt some configurations below of  SUL, FR1-FR1 NR 2DL inter-band CA, FR2-FR2 NR 2DL inter-band CA and FR1+FR2 NR 2DL inter-band CA from the current TS38.101-1, TS38.101-2 and TS38.101-3 specifications.
TS38.101-1: (SUL)
	SUL configuration
	NR Band
	Channel bandwidth (MHz) (NOTE 1)
	Bandwidth combination set

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

	SUL_n24A-n99A
	n24
	5
	10
	
	
	
	
	
	
	
	
	
	
	
	0

	
	n99
	5
	10
	
	
	
	
	
	
	
	
	
	
	
	

	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
	
	
	
	
	
	
	



TS38.101-1: (2DL CA)
	NR CA configuration
	Uplink CA configuration
	NR Band
	Channel bandwidth (MHz) (NOTE 3)
	Bandwidth combination set

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

	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
	
	
	
	
	
	
	

	CA_n1B-n3A
	CA_n1A-n3A
	n1
	See CA_n1B Bandwidth Combination Set 0 in Table 5.5A.1-1
	0

	
	
	n3
	5
	10
	15
	20
	25
	30
	
	
	
	
	
	
	
	

	
	
	n1
	See CA_n1B Bandwidth Combination Set 0 in Table 5.5A.1-1
	1

	
	
	n3
	5
	10
	15
	20
	25
	30
	40
	
	
	
	
	
	
	



TS38.101-2: (2DL CA)
	NR CA configuration
	Uplink CA configuration
	NR Band
	Channel bandwidth (MHz) (NOTE 1)
	Bandwidth combination set

	
	
	
	50
	100
	200
	400
	

	CA_n257A-n259A
	-
	n257
	50
	100
	200
	400
	0

	
	
	n259
	50
	100
	200
	400
	

	CA_n257A-n259G
	-
	n257
	50
	100
	200
	400
	0

	
	
	n259
	CA_n259G
	


TS38.101-3: (2DL CA)
	NR CA configuration
	Uplink CA configuration
	NR Band
	Channel bandwidth (MHz) (NOTE 3)
	Bandwidth combination set

	
	
	
	5
	10
	15
	20
	25
	30
	40
	50
	60
	70
	80
	90
	100
	200
	400
	

	CA_n1A-n257A
	CA_n1A-n257A
	n1
	5
	10
	15
	20
	
	
	
	
	
	
	
	
	
	
	
	0

	
	
	n257
	
	
	
	
	
	
	
	50
	
	
	
	
	100
	200
	400
	

	CA_n1A-n257D
	-
	n1
	5
	10
	15
	20
	
	
	
	
	
	
	
	
	
	
	
	0

	
	
	n257
	CA_n257D
	



When we look at the above tables, it seems the configuration table for FR1-FR2 inter-band CA configuration is already exceed the horizontal page, also we can see highly potential risk problem of horizontal expansion for FR1-FR1 NR inter-band CA. In addition, similar problems are existed for SUL configuration since some columns are seems squeezed. 
Although there are less problems for FR2 band combination due to no new channel bandwidths are introduced as of today. From the specification consistency perspective, we think an uniform format should be used cross the specifications.
Moreover, it can be seen that the configurations table are too huge to maintain due to there are lots of columns. Especially when new columns are added, consequently the table will become wider and wider and also the formats of the table would be largely changed, which needs to adjust the formats manually, it is time consuming work, also it may easily cause additional mistakes, also some columns may need to be squeezed to fit all supported channel bandwidths, expecially for the >2 band DL CA configuration table.
To sum up, when new channel bandwidths are added for bands, we think it is necessary to further simply the configuration tables with the following disadvantage observed:
Observation: Disadvantages for the current configuration tables when new channel bandwidths are added:
1. Potential risk of horizontal expansion due to table will become wider and wider 
2. Difficult to maintain due to the table is quite large and the formats needs to be adjusted manually, which would cause additional mistakes.
3. Some columns may need to be squeezed to fit all supported channel bandwidths and meanwhile to restrict the table horizontal size, which would cause across rows for the configuration.
2.2  Proposed approaches
As we know, the configuration tables includes many information for the band configurations:
1. CA/SUL configuration columns: These columns are the basic information for the UL/DL configuration where  bandwidth classes are included for both UL and DL. Therefore, it is impossible to simply them such as merging the columns or deleting one of them. Meanwhile, it is better to keep one row for each configuration for easily readable.
2. NR bands column: It is already very simply, and it provide basic information for the band configurations. So it should be kept.
3. Bandwidth combination set column: Similar with NR bands column, it should be kept.
4. Channel bandwidth columns: we can see that these column occupied large content/space of the table, especially for FR1+FR2 NR CA band combination, FR2 bands only support 50/100/200/400MHz, and 200/400MHz are not supported for FR1 bands. So we see it is possible to further simply the channel bandwidth columns considering the channel bandwidths are written in number. In addition, long texts such as ‘See CA_n1B Bandwidth Combination Set 0 in Table 5.5A.1-1’ is used in 38.101-1, while the short texts of ‘CA_n257D’ in 38.101-3 due to only BCS0 is supported for the FR2 intra-band configurations. Therefore, we think it is feasible to further simply the long texts.
Therefore, we propose to merge all the channel bandwidth columns into one column, and with ‘,’ between two adjacent channel bandwidths, meanwhile, removing the channel bandwidth number in the table head, also using simply texts like ‘CA_nXC_BCS0’ for the constitute band supporting intra-band C/NC CA associated with a new note of “The CA configurations are given in Table 5.5A.1-1 or Table 5.5A.2-1 in this specification”.
Proposal 1: Further simply the channel bandwidth columns in the CA configuration tables in TS38.101-1/2/3 specs for inter-band NR CA (from 2 bands DL to 5 bands DL) and SUL configuration tables by using the following approach (New format):
· Merging all the channel bandwidth columns into one column
· Using ‘,’ between two adjacent channel bandwidths
· Removing the channel bandwidth number in the table head
· (Only for inter-band NR CA) Using simple texts like ‘CA_nXC_BCS0’  or ‘CA_nX(2A)_BCS0’  for the constitute band supporting intra-band contiguous or non-contiguous CA, respectively, associated with a new note of “The CA configurations are given in Table 5.5A.1-1 or Table 5.5A.2-1 in this specification”.
By using the above approach, it should be noted that the channel bandwidth format is similar with intra-band C/NC CA.
Next, we take the above some examples to see how the table look like by using the above proposed approaches:
TS38.101-1: (SUL)
	SUL configuration
	NR Band
	Channel bandwidth (MHz) (NOTE 1)
	Bandwidth combination set

	SUL_n24A-n99A
	n24
	5, 10
	0

	
	n99
	5, 10
	

	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
	


TS38.101-1 (2DL CA):
	NR CA configuration
	Uplink CA configuration
	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
	

	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
	

	NOTE X: The CA configurations are given in Table 5.5A.1-1 or Table 5.5A.2-1 in this specification



TS38.101-2 (2DL CA):
	NR CA configuration
	Uplink CA configuration
	NR Band
	Channel bandwidth (MHz) (NOTE 1)
	Bandwidth combination set

	CA_n257A-n259A
	-
	n257
	50, 100, 200, 400
	0

	
	
	n259
	50, 100, 200, 400
	

	CA_n257A-n259G
	-
	n257
	50, 100, 200, 400
	0

	
	
	n259
	CA_n259G
	



TS38.101-3 (2DL CA):
	NR CA configuration
	Uplink CA configuration
	NR Band
	Channel bandwidth (MHz) (NOTE 3)
	Bandwidth combination set

	CA_n1A-n257A
	CA_n1A-n257A
	n1
	5, 10, 15, 20
	0

	
	
	n257
	50, 100, 200, 400
	

	CA_n1A-n257D
	-
	n1
	5, 10, 15, 20
	0

	
	
	n257
	CA_n257D
	



With the above new proposed formats, we can see that the table horizontal size is dramatically reduced, even it can be inverted from horizontal to vertical. Meanwhile, it become more easier to maintain the table since it is no need to add new columns, instead adding the number directly on the top of the existing ones if new channel bandwidths (BCS) are added. More importantly, the original information aren’t lost. 
2.3  When to implement
Considering the completion time for Rel-17 basket WID is Mar. 2022 and it may not appropriate to change the table formats during the release, so we think the appropriate time to implement the above new formats is RAN4 #102-bis-e meeting in Feb. 2022. In this case, the new formats can be reflected in the first Rel-18 version.
In RAN4 #102-bis-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 configuration tables in the EXCEL file for NR inter-band CA and SUL band combinations requesting and also in proponent’s TP and rapporteurs TR templates in Rel-18, Meanwhile, the approved templates for the BCS table for inter-band CA/SUL should be updated. In this case, it can reduce the rapporteur work when implementing the rapporteur big CR. 
Proposal 2: The above new proposed formats needs to be implemented in rapporteur big CR in RAN4 #102-bis-e meeting.
Proposal 3: The above new proposed formats should be adopted in EXCEL file for NR inter-band CA and SUL band combinations requesting, and also in proponent’s TP and rapporteurs TR templates in Rel-18.

3 Conclusion
In this contribution, we give some initial ideas on how to further simply the configuration tables for NR inter-band CA and SUL in Rel-18, considering some disadvantages of the existing tables when new channel bandwidths are added for bands:
Observation: Disadvantages for the current configuration tables when new channel bandwidths are added:
1. Potential risk of horizontal expansion due to table will become wider and wider 
2. Difficult to maintain due to the table is quite large and the formats needs to be adjusted manually, which would cause additional mistakes.
3. Some columns may need to be squeezed to fit all supported channel bandwidths and meanwhile to restrict the table horizontal size, which would cause across rows for the configuration.
Therefore, we think it is necessary to further simply the configuration tables in the TS38.101-1/2/3 specifications, including 2DL to 5DL NR inter-band CA. The proposed new formats are: 
Proposal 1: Further simply the channel bandwidth columns in the CA configuration tables in TS38.101-1/2/3 specs for inter-band NR CA (from 2 bands DL to 5 bands DL) and SUL configuration tables by using the following approach (New format):
· Merging all the channel bandwidth columns into one column
· Using ‘,’ between two adjacent channel bandwidths
· Removing the channel bandwidth number in the table head
· (Only for inter-band NR CA) Using simple texts like ‘CA_nXC_BCS0’  or ‘CA_nX(2A)_BCS0’  for the constitute band supporting intra-band contiguous or  non-contiguous CA , respectively, associated with a new note of “The CA configurations are given in Table 5.5A.1-1 or Table 5.5A.2-1 in this specification”.
For the time of implementation of  the new proposed formats, it is proposed:
Proposal 2: The above new proposed formats needs to be implemented in rapporteur big CR in RAN4 #102-bis-e meeting.
Proposal 3: The above new proposed formats should be adopted in EXCEL file for NR inter-band CA and SUL band combinations requesting, and also in proponent’s TP and rapporteurs TR templates in Rel-18.
Meanwhile, TP to TR38.862 is provided.
4	Reference
[1] TR38.862, v0.3.0, ZTE
[2] TS38.101-1
[3] TS38.101-2
[4] TS38.101-3			
5 TP to TR38.862
8.3.x  Further simplification on configuration tables for NR inter-band CA and SUL in Rel-18 
8.3.x.1  Necessity for further simplification
In the previous sub-clauses 8.3.1.1 and 8.3.1.2, some simplifications have already done for the configuration tables of NR inter-band CA and SUL, for example decoupling SCS with the supported channel bandwidths to save the pages, replacing ‘Yes’ with specific number of each CBW etc.
In current specifications, almost all of configuration tables are written in horizontal view to include all the channel bandwidths which are listed one by one in separate columns. For FR1-FR2 inter-band CA configuration, it seems the configuration table is already exceed the horizontal page. For FR1-FR1 NR inter-band CA configurations and SUL configurations, there exists highly potential risk problem of horizontal expansion when new columns are added to included new channel bandwidths. There are no such problems for FR2-FR2 inter-band CA configurations due to no new channel bandwidths are introduced for FR2 band as of today. 
When new channel bandwidths are added for bands, such as 35MHz and 45MHz or more new added channel bandwidths in future, some disadvantages of the existing tables are observed:
1. Potential risk of horizontal expansion due to table will become wider and wider 
2. Difficult to maintain due to the table is quite large and the formats needs to be adjusted manually, which would cause additional mistakes
3. Some columns may need to be squeezed to fit all supported channel bandwidths and meanwhile to restrict the table horizontal size, which would cause across rows for the configuration.
Considering the above disadvantages, especially the first one for FR1-FR1 NR inter-band CA, SUL and FR1-FR2 NR inter-band CA configurations, it is necessary to further simply the configuration tables. For FR2-FR2 inter-band CA configurations, the format should be kept consistency with the others from the specification consistency perspective since it is important to use an uniform format cross the specifications.
8.3.x.2  Proposed approaches
It is feasible to further simply the channel bandwidth columns considering it occupies large content/space of the table and meanwhile the channel bandwidths are written in numbers.
The new formats on further simply the channel bandwidth columns in the CA configuration tables in TS38.101-1/2/3 specs for inter-band NR CA(from 2 bands DL to 5 bands DL) and SUL configuration tables by using the following approach (New format): 
· Merging all the channel bandwidth columns into one column
· Using ‘,’ between two adjacent channel bandwidths
· Removing the channel bandwidth number in the table head
· (Only for inter-band NR CA) Using simple texts like ‘CA_nXC_BCS0’  or ‘CA_nX(2A)_BCS0’  for the constitute band supporting intra-band contiguous or  non-contiguous CA , respectively, associated with a new note of “The CA configurations are given in Table 5.5A.1-1 or Table 5.5A.2-1 in this specification”.
The following are some examples to explain the above approaches further. 
The original configurations table for some configurations of SUL, FR1-FR1 NR 2DL inter-band CA, FR2-FR2 NR 2DL inter-band CA and FR1+FR2 NR 2DL inter-band CA from the current TS38.101-1, TS38.101-2 and TS38.101-3 specifications are listed as following:
TS38.101-1: (SUL)
	SUL configuration
	NR Band
	Channel bandwidth (MHz) (NOTE 1)
	Bandwidth combination set

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

	SUL_n24A-n99A
	n24
	5
	10
	
	
	
	
	
	
	
	
	
	
	
	0

	
	n99
	5
	10
	
	
	
	
	
	
	
	
	
	
	
	

	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
	
	
	
	
	
	
	




TS38.101-1: (2DL CA)
	NR CA configuration
	Uplink CA configuration
	NR Band
	Channel bandwidth (MHz) (NOTE 3)
	Bandwidth combination set

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

	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
	
	
	
	
	
	
	

	CA_n1B-n3A
	CA_n1A-n3A
	n1
	See CA_n1B Bandwidth Combination Set 0 in Table 5.5A.1-1
	0

	
	
	n3
	5
	10
	15
	20
	25
	30
	
	
	
	
	
	
	
	

	
	
	n1
	See CA_n1B Bandwidth Combination Set 0 in Table 5.5A.1-1
	1

	
	
	n3
	5
	10
	15
	20
	25
	30
	40
	
	
	
	
	
	
	



TS38.101-2: (2DL CA)
	NR CA configuration
	Uplink CA configuration
	NR Band
	Channel bandwidth (MHz) (NOTE 1)
	Bandwidth combination set

	
	
	
	50
	100
	200
	400
	

	CA_n257A-n259A
	-
	n257
	50
	100
	200
	400
	0

	
	
	n259
	50
	100
	200
	400
	

	CA_n257A-n259G
	-
	n257
	50
	100
	200
	400
	0

	
	
	n259
	CA_n259G
	


TS38.101-3: (2DL CA)
	NR CA configuration
	Uplink CA configuration
	NR Band
	Channel bandwidth (MHz) (NOTE 3)
	Bandwidth combination set

	
	
	
	5
	10
	15
	20
	25
	30
	40
	50
	60
	70
	80
	90
	100
	200
	400
	

	CA_n1A-n257A
	CA_n1A-n257A
	n1
	5
	10
	15
	20
	
	
	
	
	
	
	
	
	
	
	
	0

	
	
	n257
	
	
	
	
	
	
	
	50
	
	
	
	
	100
	200
	400
	

	CA_n1A-n257D
	-
	n1
	5
	10
	15
	20
	
	
	
	
	
	
	
	
	
	
	
	0

	
	
	n257
	CA_n257D
	



by using the above proposed approaches, the above table are rearranged which look like as follow:
TS38.101-1: (SUL)
	SUL configuration
	NR Band
	Channel bandwidth (MHz) (NOTE 1)
	Bandwidth combination set

	SUL_n24A-n99A
	n24
	5, 10
	0

	
	n99
	5, 10
	

	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
	



TS38.101-1 (2DL CA):
	NR CA configuration
	Uplink CA configuration
	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
	

	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
	

	NOTE X: The CA configurations are given in Table 5.5A.1-1 or Table 5.5A.2-1 in this specification



TS38.101-2 (2DL CA):
	NR CA configuration
	Uplink CA configuration
	NR Band
	Channel bandwidth (MHz) (NOTE 1)
	Bandwidth combination set

	CA_n257A-n259A
	-
	n257
	50, 100, 200, 400
	0

	
	
	n259
	50, 100, 200, 400
	

	CA_n257A-n259G
	-
	n257
	50, 100, 200, 400
	0

	
	
	n259
	CA_n259G
	



TS38.101-3 (2DL CA):
	NR CA configuration
	Uplink CA configuration
	NR Band
	Channel bandwidth (MHz) (NOTE 3)
	Bandwidth combination set

	CA_n1A-n257A
	CA_n1A-n257A
	n1
	5, 10, 15, 20
	0

	
	
	n257
	50, 100, 200, 400
	

	CA_n1A-n257D
	-
	n1
	5, 10, 15, 20
	0

	
	
	n257
	CA_n257D
	



With the above new proposed formats, we can see that the table horizontal size is dramatically reduced, even it can be inverted from horizontal to vertical. Meanwhile, it become more easier to maintain the table since it is no need to add new columns, instead adding the number directly on the top of the existing ones if new channel bandwidths (BCS) are added. More importantly, the original information aren’t lost. 
8.3.x.3  When to implement
Considering the completion time for Rel-17 basket WID is Mar. 2022 and it may not appropriate to change the table formats during the release, so we think the appropriate time to implement the above new formats is RAN4 #102-e meeting in Feb. 2022. In this case, the new formats can be reflected in the first Rel-18 version.
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 formats should be used in the configuration tables in the EXCEL file for NR inter-band CA and SUL band combinations requesting and also in proponent’s TP and rapporteurs TR templates in Rel-18, Meanwhile, the approved templates for the BCS table for inter-band CA/SUL should be updated. 

