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Introduction
RAN4#106bis-e approved an WF of [1] for CA_n5-n8, where a following signaling of support for different band combinations options for CA_n5-n8 was captured as one of the issues to be further discussed. 
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This contribution discusses a possible issue due to option 1.
Discussion
Potential issue
As captured in the WF, supported channel bandwidths for each BCS need to be specifically captured in TS38.101-1 in the end. On the way to do this, we may see multiple BCSs for each or some of the UL configurations with different restrictions. In other words, each or some of the UL configurations may have multiple BCSs.
Observation 1: Each or some of the UL configurations with different restrictions may have multiple BCSs CA_n5A-n8A, e.g., DL CA of CA_n5-n8 with n5 UL may have more than one BCS.
Also, these restrictions themselves are not directly related to BCS. For example, there may be a case that an operator A who wants to use non-simultaneous n5 DL and n8 UL operation with a certain BCS X and also there may be another operator who wants to use dual uplink CA with frequency range restriction with exactly the same channel bandwidth combination sets contained in BCS X.
Observation 2: There may be a case e.g., that an operator A who wants to use non-simultaneous n5 DL and n8 UL operation with a certain BCS X and also there may be another operator who wants to use dual uplink CA with frequency range restriction with exactly the same channel bandwidth combination sets contained in BCS X.
We also need to consider if the approach captured in the WF works for higher order band configurations including CA_n5-n8. A below Table 2-1 captures BCSs for CA_n5A-n78A and CA_n8A-n78A, respectively.
Table 2-1: BCS defined for CA_n5A-n78A and CA_n8A-n78A
	NR CA configuration
	Uplink CA configuration or single uplink carrier
	NR Band
	Channel bandwidth (MHz) (NOTE 3)
	Bandwidth combination set

	CA_n5A-n78A
	n788
	n5
	5, 10, 15, 20
	0

	
	CA_n5A-n78A8
	n78
	10, 15, 20, 40, 50, 60, 80, 90, 100
	

	
	
	n5
	5, 10, 15, 20
	1

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

	CA_n8A-n78A
	CA_n8A-n78A
	n8
	5, 10, 15, 20
	0

	
	
	n78
	10, 15, 20, 40, 50, 60, 80, 90, 100
	

	
	
	n8
	5, 10, 15, 20
	1

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


In this case, supported channel bandwidths in n78 between BCS0 and BCS1 within each CA configuration are different. Also supported channel bandwidths in BCS1 in n78 across two CA configurations are different, i.e., 70 MHz in n78 in BCS1 for CA_n5A-n78A is not supported in BCS1 for CA_n8A-n78A. Then, BCS table for CA_n5A-n8A-n78A may become Table 2-2 below, where it is assumed that two requests for DL CA with n5 UL operation during DL CA,  and two requests for restricted frequency range operation during UL CA and one request for no-concurrent operation between n5 DL and n8 UL. It is noted that the channel bandwidths in the table is just an example.
Table 2-2: NR CA configurations and bandwidth combinations sets defined for CA_n5A-n8A-78A
	NR CA configuration
	Uplink CA configuration or single uplink carrier
	NR Band
	Channel bandwidth (MHz)
	Bandwidth combination set

	CA_n5A-n8A-78A
	n5X
	n5
	5, 10, 15, 20
	0

	
	CA_n8A-n78A
	n8
	5, 10, 15, 20, 25, 35
	

	
	CA_n5A-n78A
	n78
	10, 15, 20, 40, 50, 60, 80, 90, 100
	

	
	CA_n5A-n8AZ
	n5
	5, 10
	1

	
	CA_n8A-n78A
	n8
	5, 10
	

	
	CA_n5A-n78A
	n78
	10, 15, 20, 40, 50, 60, 80, 90, 100
	

	
	n5X
	n5
	5, 10, 15, 20, 25
	2

	
	CA_n8A-n78A
	n8
	5, 10, 15, 20, 25, 35
	

	
	CA_n5A-n78A
	n78
	10, 15, 20, 25, 30, 40, 50, 60, 70, 80, 90, 100
	

	
	CA_n5A-n8AY
	n5
	5, 10, 15
	3

	
	CA_n8A-n78A
	n8
	5, 10, 15
	

	
	CA_n5A-n78A
	n78
	10, 15, 20, 25, 30, 40, 50, 60, 70, 80, 90, 100
	

	
	CA_n5A-n8AZ
	n5
	5, 10
	4

	
	CA_n8A-n78A
	n8
	5, 10
	

	
	CA_n5A-n78A
	n78
	10, 15, 20, 25, 30, 40, 50, 60, 70, 80, 90, 100
	

	NOTE X: In BCS0 and BCS2, n8 UL is not supported
NOTE Y: In BCS3, the concurrent operation of band n5 DL and band n8 UL is not supported. 
NOTE Z: In BCS1 and BCS4, the band n8 support is restricted to the 904-915MHz frequency range in UL.


From Table 2-2, even if ideally the number of BCSs for CA_n5-n8 is limited to three as planned as in the WF, higher order band configurations including CA_n5A-n8A may have multiple BCSs for some or all of the restricted operations. And the number of BCSs for CA_n5-n8 may not correspond to the number of BCSs for higher order band configurations including CA_n5A-n8A. It is also noted that the BCS indexes cannot be maintained across CA configurations including CA_n5-n8 since the number of BCSs may be more than three and also operators may not always propose all the three solutions. 
Observation 3: Higher order band configurations including CA_n5-n8 may have more than three BCSs.
Observation 4: BCS indexes (0, 1, 2) with corresponding restricted operations in CA_n5A-n8A cannot be maintained in higher order band configurations including CA_n5-n8.
Observation 5: BCS indexes (0, 1, 2, …) with corresponding restricted operations in all the higher order band configuration including CA_n5A-n8A cannot be maintained.
Observation 6: From standardization work perspective, though the approach in the WF itself would work, but this may expand BCS tables and RAN4 needs to micromanage relation between NOTEs and BCSs indexes for CA configuration to CA configuration including CA_n5-n8. 
Observation 7: From network operation perspective, network engineers need to check the relation and store that information into gNB one by one. 
Proposal: RAN4 should further discuss a way to simplify BCS management and RAN4 work with consideration of BCSs for higher order configuration including CA_n5A-n8A as well as possibility that some or all of the restricted operation may requires multiple BCSs in a one CA configuration.
Conclusion
This document has made the following observations and proposal.
Observation 1: Each or some of the UL configurations with different restrictions may have multiple BCSs CA_n5A-n8A, e.g., DL CA of CA_n5-n8 with n5 UL may have more than one BCS.
Observation 2: There may be a case e.g., that an operator A who wants to use non-simultaneous n5 DL and n8 UL operation with a certain BCS X and also there may be another operator who wants to use dual uplink CA with frequency range restriction with exactly the same channel bandwidth combination sets contained in BCS X.
Observation 3: Higher order band configurations including CA_n5-n8 may have more than three BCSs.
Observation 4: BCS indexes (0, 1, 2) with corresponding restricted operations in CA_n5A-n8A cannot be maintained in higher order band configurations including CA_n5-n8.
Observation 5: BCS indexes (0, 1, 2, …) with corresponding restricted operations in all the higher order band configuration including CA_n5A-n8A cannot be maintained.
Observation 6: From standardization work perspective, though the approach in the WF itself would work, but this may expand BCS tables and RAN4 needs to micromanage relation between NOTEs and BCSs indexes for CA configuration to CA configuration including CA_n5-n8. 
Observation 7: From network operation perspective, network engineers need to check the relation and store that information into gNB one by one. 
Proposal: RAN4 should further discuss a way to simplify BCS management and RAN4 work with consideration of BCSs for higher order configuration including CA_n5A-n8A as well as possibility that some or all of the restricted operation may require multiple BCSs in a one CA configuration.
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‘Way forward/Agreement on capturing band combinations to be specified and potential signaling needs: following options
are discussed as potential signaling solutions:
- Option 1: use different BCS with notes clarifying the UL restrictions based on agreed cases to be specified
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o Channel bandwidth support per UL configuration case is FFS (some case can be above 10MHz CBW)
- Option 2: Optional capability is needed for option 2: CA_n5-n8 7UL non-simultancous nSRx/n8Tx
- Option.3; Frequency restriction or N

 Option 4: Other are not precluded
 Options are not necessarily exclusive




