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1. Introduction

In last meeting, some agreements other than MSD for BCS4 were approved in the WF [1] as follow:


[image: image1]
This contribution continues discuss how to indicate BCS4 for SUL and intra-band NR-CA.
2.  Discussion
The WID [2] has specified to introduce BCS 4 for SUL, inter-band and intra-band NR-CA. In last meeting, the WF approved how to indicate the BCS 4 for inter-band CA also including inter-band CA involving intra-band CA. we can find SUL band combinations have the similar situation that the supported channel bandwidth are defined for each band. Therefore, BCS 4 for SUL band combinations could reuse the same indication method with inter-band CA.

Proposal 1:  BCS 4 for SUL band combinations could reuse the same indication method with inter-band CA.

BCS4 for intra-band NR CA cannot use the method of inter-band CA, since the supported bandwidths for FR1 intra-band NR CA are specified for each CC according to operators’ actual demand with some restriction conditions, i.e., CA bandwidth class and the maximum channel bandwidth of the operating band supported and the maximum frequency range of the operating band. 
Table 2-1 summarized the restricted conditions for the maximum aggregated bandwidth of FR1 intra-band contiguous and non-contiguous CA existing in current spec 38.101-1. 

Table 2-1 summarized the restricted conditions for the maximum aggregated bandwidth of FR1 intra-band contiguous and non-contiguous CA

	Operating band
	Frequency range (MHz)
	Supporting Max channel bandwidth (MHz)
	NR CA configuration
	Maximum aggregated 
bandwidth (MHz)
	Bandwidth combination set
	Restricted condition for Max aggregated BW

	n1
	60
	50
	CA_n1B
	40
	0
	actual demand

	n7
	70
	50
	CA_n7B
	50
	0
	actual demand

	n40
	100
	100
	CA_n40B
	100
	0
	CA bandwidth class

	n41
	194
	100
	CA_n41B
	100
	0
	CA bandwidth calss

	
	
	
	CA_n41C
	180
	0
	actual demand

	
	
	
	
	190
	1
	frequency range

	
	
	
	
	190
	2
	

	n46
	775
	80
	CA_n46B
	100
	0
	CA bandwidth class

	
	
	
	CA_n46C
	160
	0
	Max channel bandwidth

	
	
	
	CA_n46D
	240
	0
	Max channel bandwidth

	
	
	
	CA_n46M
	140
	0
	actual demand

	
	
	
	CA_n46N
	200
	0
	actual demand

	
	
	
	CA_n46O
	220
	0
	actual demand

	n48
	150
	100
	CA_n48B
	40
	0
	actual demand

	
	
	
	
	100
	1
	CA bandwidth class

	
	
	
	
	100
	2
	

	
	
	
	CA_n48C
	140
	0
	frequency range

	
	
	
	
	140
	1
	

	n66
	90
	40
	CA_n66B
	50
	0
	actual demand

	n71
	35
	20
	CA_n71B
	25
	0
	actual demand

	
	
	
	
	35
	1
	frequency range

	
	
	
	
	35
	2
	

	n77
	900
	100
	CA_n77C
	200
	0
	CA bandwidth class

	
	
	
	
	200
	1
	

	
	
	
	CA_n77D
	300
	0
	CA bandwidth class

	n78
	500
	100
	CA_n78B
	70
	0
	actual demand

	
	
	
	CA_n78C
	200
	0
	CA bandwidth class

	
	
	
	
	200
	1
	

	
	
	
	CA_n78D
	300
	0
	CA bandwidth class

	n79
	600
	100
	CA_n79C
	200
	0
	CA bandwidth class

	
	
	
	CA_n79D
	300
	0
	CA bandwidth class


	Operating band
	Frequency range (MHz)
	Supporting Max bandwidth (MHz)
	NR CA Configuration
	Maximum

Aggregated bandwidth
(MHz)
	Bandwidth combination set
	Restricted condition for Max aggregated BW

	n2
	60
	20
	CA_n2(2A)
	40
	0
	Max channel bandwidth

	n3
	75
	50
	CA_n3(2A)
	40
	0
	actual demand

	n5
	25
	20
	CA_n5(2A)
	25
	0
	frequency range-min frequency gap

	n7
	70
	50
	CA_n7(2A)
	40
	0
	actual demand

	n25
	65
	40
	CA_n25(2A)
	40
	0
	actual demand

	n41
	194
	100
	CA_n41(2A)
	180
	0
	actual demand

	
	
	
	
	190
	1
	frequency range-min frequency gap

	
	
	
	
	190
	2
	

	n48
	150
	100
	CA_n48(2A)
	1402
	0
	frequency range-min frequency gaps

	
	
	
	
	1402
	1
	

	
	
	
	CA_n48(3A)
	1402
	0
	

	
	
	
	
	1402
	1
	

	
	
	
	CA_n48(4A)
	1352
	0
	

	
	
	
	
	1352
	1
	

	n66
	90
	40
	CA_n66(2A)
	60
	0
	actual demand

	
	
	
	
	80
	1
	Max channel bandwidth

	
	
	
	
	80
	2
	Max channel bandwidth

	
	
	
	CA_n66(3A)
	80
	0
	frequency range-min frequency gaps

	n71
	35
	20
	CA_n71(2A)
	30
	0
	frequency range-min frequency gap

	n77
	900
	100
	CA_n77(2A)
	200
	0
	Max channel bandwidth

	
	
	
	
	200
	1
	

	
	
	
	CA_n77(3A)
	300
	0
	Max channel bandwidth

	
	
	
	
	300
	1
	

	n78
	500
	100
	CA_n78(2A)
	200
	0
	Max channel bandwidth

	
	
	
	
	200
	1
	

	
	
	
	
	200
	2
	


It can be seen that some maximum aggregated bandwidths comes from the operators’ actual demand, but some other cases based on operators’ requests are restricted by the maximum channel bandwidth the operating band supported, CA bandwidth class or frequency range of the operating band.
Table 2-2a supporting channel bandwidth of band n71
	n71
	15
	5
	10
	15
	20

	
	30
	
	10
	15
	20

	
	60
	
	
	
	


Table 2-2b frequency range of band n71

	n71
	663 MHz – 698 MHz
	617 MHz – 652 MHz
	FDD


Table 2-2c intra-band contiguous CA configuration for band n71
	NR CA configuration / Bandwidth combination set

	NR CA configuration
	Uplink CA configurations
	Channel bandwidths for carrier (MHz)
	Channel bandwidths for carrier (MHz)
	Channel bandwidths for carrier (MHz)
	Channel bandwidths for carrier (MHz)
	Channel bandwidths for carrier (MHz)
	Maximum aggregated 
bandwidth (MHz)
	Bandwidth combination set

	CA_n71B
	-
	5
	20
	
	
	
	25
	0

	
	
	10
	15
	
	
	
	
	

	
	
	10
	20
	
	
	
	35
	1

	
	
	15
	15, 20
	
	
	
	
	

	
	
	5, 10, 15
	15, 20
	
	
	
	35
	2


Table 2-2d intra-band non-contiguous CA configuration for band n71
	NR CA Configuration
	Uplink Configurations
	Channel bandwidths for carrier

(MHz)
	Channel bandwidths for carrier

(MHz)
	Channel bandwidths for carrier

(MHz)
	Channel bandwidths for carrier

(MHz)
	Maximum

Aggregated bandwidth
(MHz)
	Bandwidth combination set

	CA_n71(2A)
	-
	5,10, 15, 20
	5,10,15, 20
	
	
	30
	0


For example, band n71 could support 20 MHz max channel bandwidth in current spec as shown in table 2-2a but band n71 only has 35MHz frequency range as shown in table 2-2b. For intra-band contiguous CA, the aggregated bandwidth of CA bandwidth class B is from 20MHz to 100MHz, therefore, CA_n71B could support max aggregated bandwidth of 40MHz in principle. The maximum aggregated bandwidths of CA_n71B are 35MHz for BCS 1 and 2 as shown in table 2-2c since the restriction of frequency range. For intra-band non-contiguous CA, except the restriction of frequency range, there need some frequency gaps in between NR non-contiguous component carriers, therefore, the maximum aggregated bandwidth of CA_n71(2A) is 30MHz. In addition, we can see from table 2-2d the maximum aggregated bandwidth could help to exclude the invalid channel bandwidth combinations, i.e., 20MHz+20MHz, 20MHz+15MHz.
Therefore, we can indicate BCS 4 for FR1 intra-band CA by using suitable maximum aggregated bandwidth. Based on the summary of table 2-1, the maximum aggregated bandwidth using min{n*max channel bandwidth, CA bandwidth class, frequency range} for intra-band contiguous CA and min{n*max channel bandwidth, frequency range- min frequency gaps} for intra-band min-contiguous CA with BCS4 could cover all possible channel bandwidth combinations and exclude the invalid bandwidth combination at the same time for FR1 intra-band CA.
Proposal 2: BCS4 for FR1 intra-band CA can be indicated by adding suitable maximum aggregated bandwidth information, and following tables list the example cases, where n is the number of aggregated CCs:
· min{n*max channel bandwidth, CA bandwidth class, frequency range} for intra-band contiguous CA
	NR CA configuration / Bandwidth combination set

	NR CA configuration
	Uplink CA configurations
	Channel bandwidths for carrier (MHz)
	Channel bandwidths for carrier (MHz)
	Channel bandwidths for carrier (MHz)
	Channel bandwidths for carrier (MHz)
	Channel bandwidths for carrier (MHz)
	Maximum aggregated 
bandwidth (MHz)
	Bandwidth combination set

	CA_nXB
	
	See nX channel bandwidths in Table 5.3.5-1
	
	
	
	min{2*max channel bandwidth, CA bandwidth class, frequency range}
	4

	CA_nXD
	-
	See nX channel bandwidths in Table 5.3.5-1
	
	
	min{3*max channel bandwidth, CA bandwidth class, frequency range}
	4


· min{n*max channel bandwidth, frequency range- min frequency gaps} for intra-band non-contiguous CA
	NR CA Configuration
	Uplink Configurations
	Channel bandwidths for carrier

(MHz)
	Channel bandwidths for carrier

(MHz)
	Channel bandwidths for carrier

(MHz)
	Channel bandwidths for carrier

(MHz)
	Maximum

Aggregated bandwidth
(MHz)
	Bandwidth combination set

	CA_nX(2A)
	-
	See nX channel bandwidths in Table 5.3.5-1
	
	
	min{2*max channel bandwidth, frequency range- min frequency gap}
	4

	CA_nX(3A)
	
	See nX channel bandwidths in Table 5.3.5-1
	
	min{3*max channel bandwidth, frequency range- min frequency gaps}
	4


In addition, FR2 intra-band CA bandwidth class has restricted the possible channel bandwidth combinations and the frequency range of FR2 operating bands are too large enough to restrict the maximum aggregated channel bandwidths. Therefore, the BCS0 listed the channel bandwidth combination is involved all possible combinations for FR2 intra-band contiguous CA. For FR2 intra-band non-contiguous CA, there is no the concept of BCS, the BCS 0 in configure tables of intra-band non-contiguous CA in clause 5.5A.2 is referred in each constituent intra-band contiguous CA configuration.

Observation: FR2 intra-band CA doesn’t need BCS4 to indicate all possible channel bandwidth combinations.
3. Conclusion

In this contribution, we discussed how to indicate BCS4 for SUL and intra-band NR-CA, and proposed:
Observation: FR2 intra-band CA doesn’t need BCS4 to indicate all possible channel bandwidth combinations.
Proposal 1:  BCS 4 for SUL band combinations could reuse the same indication format with inter-band CA.
Proposal 2: BCS4 for FR1 intra-band CA can be indicated by adding suitable maximum aggregated bandwidth information, and following tables list the example cases, where n is the number of aggregated CCs:
· min{n*max channel bandwidth, CA bandwidth class, frequency range} for intra-band contiguous CA
	NR CA configuration / Bandwidth combination set

	NR CA configuration
	Uplink CA configurations
	Channel bandwidths for carrier (MHz)
	Channel bandwidths for carrier (MHz)
	Channel bandwidths for carrier (MHz)
	Channel bandwidths for carrier (MHz)
	Channel bandwidths for carrier (MHz)
	Maximum aggregated 
bandwidth (MHz)
	Bandwidth combination set

	CA_nXB
	-
	See nX and channel bandwidths in Table 5.3.5-1
	
	
	
	min{2*max channel bandwidth, CA bandwidth class, frequency range}
	4

	CA_nXD
	-
	See nX and channel bandwidths in Table 5.3.5-1
	
	
	min{3*max channel bandwidth, CA bandwidth class, frequency range}
	4


· min{n*max channel bandwidth, frequency range- min frequency gaps} for intra-band non-contiguous CA
	NR CA Configuration
	Uplink Configurations
	Channel bandwidths for carrier

(MHz)
	Channel bandwidths for carrier

(MHz)
	Channel bandwidths for carrier

(MHz)
	Channel bandwidths for carrier

(MHz)
	Maximum

Aggregated bandwidth
(MHz)
	Bandwidth combination set

	CA_nX(2A)
	-
	See nX channel bandwidths in Table 5.3.5-1
	
	
	min{2*max channel bandwidth, frequency range- min frequency gap}
	4

	CA_nX(3A)
	-
	See nX channel bandwidths in Table 5.3.5-1
	
	min{3*max channel bandwidth, frequency range- min frequency gaps}
	4
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Agreements:


Proposal 1: Introduce BCS4 release independent with no new signalling, and BCS5 with new signalling in Rel-17


Proposal 2: BCS4 is optional for a given combination, allocated as requested


Proposal 3: Option 3 which covers inter-band and intra-band


�


Proposal 4: Continue discussions for how to represent BCS4 for intra-band NR-CA at RAN4#100. 
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