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1	Introduction
In last meeting, some open issues other than MSD for BCS4 were captured in the WF[1]. Although the WF was not approved in the end, this can be used as starting point for the further studies.
In this meeting, we give some further discussion on some open issues.
2	Discussion
2.1 Should BCS4 apply to all combinations, or on a per request basis?
It have been already specified in the WID[2] to introduce BCS 4 for SUL, inter-band and intra-band NR-CA. In our understanding, the situation is similar for SUL and inter-band NR CA, since the supported channel bandwidth are defined for each band associated with the corresponding BCS. However, for intra-band NR CA, different with inter-band NR CA, the supported bandwidths are specified for each CC which is restricted by CA bandwidth class. Therefore, it may not feasible to support all possible channel bandwidths for intra-band NR CA.
We take CA_n41C as an example:
	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_n41C
	CA_n41C
	40
	80, 100
	
	
	
	180
	0

	
	
	50, 60, 80
	60, 80, 100
	
	
	
	
	

	
	
	10
	100
	
	
	
	190
	1

	
	
	15, 20
	90, 100
	
	
	
	
	

	
	
	40
	80, 90, 100
	
	
	
	
	

	
	
	50, 60, 80, 90
	60, 80, 90, 100
	
	
	
	
	



For class C, the range for the aggregated bandwidth is 100 MHz < BWChannel_CA ≤ 2 x BWChannel,max. which means some channel bandwidths combination of two CC,such as 10MHz+10MHz, 10MHz+80MHz, etc,  cannot be supported since it is restricted by maximum aggregated bandwidth. For CA_n41C, there are two maximum aggregated bandwidths. In other word, the supported bandwidths for each CC should be explicitly listed to compliance to the maximum aggregated bandwidth restricted by each CA bandwidth class. It may not easy to apply BCS4 for intra-band NR CA. Further studies are needed.
Proposal 1. How to apply BCS4 for intra-band NR CA needs further study.
According to the previous discussion in the past RAN4 meeting, it seems discussions are mainly focus on the inter-band NR CA. Comparing with intra-band NR CA, the situation is simple for inter-band NR CA since the supported channel bandwidth for each band are pending on the signal band, which makes feasible to support all possible channel bandwidths by using BCS4 instead request the configurations again and again when new channel bandwidths are introduced in single band.
In our understanding, there are two cases should be taken into account.
Case 1. BCS4 for existing configuration where traditional BCSs are existed
Case 2. BCS4 for brand new configuration where traditional BCSs are not existed
For case 1, it is straightforward but signalling issues should be considered. The discussions on signalling are underway, companies raise some concerns that if there are no new signallings are introduced, IoDT issue would become a problem which means some premature channel bandwidths may not be need to be tested, and without new signaling, the BCS4 will somehow enlarge the traditional BCS function. The main idea of ‘BCS4+new signalling’ aims to simulate the traditional BCS function.
However, one of the guidelines captured in the revised WID is:
Guideline 4: Until BCS4 CR(s) are agreed, TPs and Draft CRs should include the BCSs that were requested for already requested band combinations. After BCS4 CR(s) are agreed, it should be up to the proponents whether TPs and draft CRs include the BCS(s) that were requested and recorded in the WID, or if the TPs and draft CRs only include BCS4. If BCS4 is preferred, the exceptional case of inconsistent information between the basket WID and the TPs/draft CRs is acceptable until the WID is fixed accordingly.
According to guideline 4, the last sentences is for the case where originally requested BCSs are used for the band combinations in basket WIDs but BCS4 is used in the TPs and draft CRs, which means it implies the BCS4 can be applied to all combinations. 
Observation 1: For existing configurations, the guideline in the revised WID implies the BCS4 can be applied to all combinations.
For case 2, it is no doubt that the proponent can request their configuration only with BCS4, which means BCS4 is applied per request basis. It should be noted the traditional BCSs are not excluded.
Proposal 2. 
- For existing band configuration, BCS4 can be applied to all combinations.
- For brand new band configuration, BCS4 should be applied on a per request basis
2.2 BCS4 in the configuration table 
We think the issue should be decoupled with the above. Since the current discussions are mainly focus on the case 1 as above, i.e. for existing configurations. However, we also need to consider the case 2, i.e. brand new configurations requested in future.
First, let’s review the impacted sections when a completed configurations are introduced in the spec, shown in table 1.
Table 1. Impacted sections (2 bands)
	Sections 
	Information provided
	Note

	Table 5.2A.2.1-1: Inter-band CA operating bands involving FR1 (two bands)
	1. The constitute of  bands for DL CA band combination.
2. Simultaneous Rx/Tx operation
	No DL/UL configurations information can be obtained.

	Table 5.5A.3.1-1: NR CA configurations and bandwidth combinations sets defined for inter-band CA (two bands)
	1. DL configuration
2. UL configuration
3. BCS information associated with the supported CBWs
	Both DL/UL configurations information can be obtained

	Table 6.2A.1.3-1 UE Power Class for uplink inter-band CA (two bands)
	Only for UL CA configurations 
	Only UL CA configurations information can be obtained.

	ΔTIB,c and ΔRIB,c tables
	Values for DL CA band combination
	No DL/UL configurations information can be obtained. (even when the values=0, band combination will not be listed in the table)

	[bookmark: _Toc61367638][bookmark: _Toc68230970][bookmark: _Toc61373021]6.5A.3.2.3	Spurious emissions for UE co-existence for Inter-band CA
	Protect bands only for UL CA band combination
	No DL/UL configurations information can be obtained.

	MSD tables
	Values for DL CA band combination
	No DL/UL configurations information can be obtained.


It can be seen from the table, the DL/UL configurations information can only be obtained from the configurations table. For the other sections, only UL CA band combination or DL CA band combination can be obtained.
Observation 2: The DL/UL configurations information can only be obtained from the configurations table
So if the BCS4 is not listed in the configuration table, then we cannot know the DL configuration for a certain band combination. For example, if CA_n1A-n79(2A)_BCS4 (just for example) is requested, we will missing CA_n1A-n79(2A)_BCS4 in the spec since we cannot find CA_n1A-n79(2A) in other section except in the configuration table.
Also when a brand new band combination only with BCS4 is requested, here the brand new band combination means the band combination was never requested by proponents, and no corresponding traditional BCS existed, then we will also missing it in the spec.
	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-n79A
	CA_n1A-n79A
	n1
	5
	10
	15
	20
	
	
	
	
	
	
	
	
	
	0

	
	
	n79
	
	
	
	
	
	
	40
	50
	60
	
	80
	
	100
	

	CA_n1A-n79C
	CA_n1A-n79A
	n1
	5
	10
	15
	20
	
	
	
	
	
	
	
	
	
	0

	
	
	n79
	See CA_n79C Bandwidth Combination Set 0 in Table 5.5A.1-1
	×


	CA_n1A-n79(2A)
	- or CA_n1A-n79A
	missing CA_n1A-n79(2A)_BCS4 in the spec.
	4 

	
	
	
	



How to include BCS4 in the configuration tables was discussed in the last meeting and it have already been included in the WF[1], where a new single row is added, i.e. 
Table 2. A new single row for BCS4
	NR CA 
configuration
	Uplink CA configuration
	NR
 Band
	Channel bandwidth (MHz)
	Bandwidth combination set

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

	CA_nXA-nYA
	CA_nXA-nYA
	nX
	5
	10
	15
	20
	
	
	
	
	
	
	
	
	
	0

	
	
	nY
	5
	10
	15
	20
	25
	30
	
	
	
	
	
	
	
	

	
	
	See nX and nY channel bandwidths in Table 5.3.5-1 
	4

	CA_nXA-nYC
	CA_nXA-nYA
	nX
	5
	10
	15
	20
	
	
	
	
	
	
	
	
	
	0

	
	
	nY
	5
	10
	15
	20
	25
	30
	
	
	
	
	
	
	
	

	
	
	See nX channel bandwidths in Table 5.3.5-1 and nYC channel bandwidths in Table 5.5A.1-1.
	4



Proposal 3. BCS4 needs to be indicated in the configuration tables. A new single row for BCS4 (2 bands) in tables 2. 
The format in table 2 can be extent to configurations with more than 2 bands.
2.3 BCS4 v.s. traditional BCS
As we discussed in [3], there is no need to bring TP and draft CRs for BCS0/1/2/3 since BCS4 is enough and it can be seen as super-set for BCS0/1/2/3, which means BCS4 can be cover all the information of BCS0/1/2/3. When the BCS4 combinations TP/draft CR are approved, then the BCS0/1/2/3 combinations are completed by default. Also this proposals have been already captured in the WF.
Proposal 4: For the same band combination, in case of both BCS0/1/2/3 and BCS4 exist in the WID, TP and draft CRs for BCS4 is enough, and BCS0/1/2/3 combinations are completed by default after BCS4 combinations TP/draft CR are approved.
2.4 BCS4 v.s. BCS5
As discussed in last meeting,  if new signalling is introduced for BCS4, then release independent from Rel-15 cannot be applied. As stated in the WF, if it is determined that new Rel-17 signalling like minimum channel bandwidth is needed, then RAN4 will introduce BCS5 which will be similar to BCS4 except that the new signalling will apply to BCS5, but not to BCS4.
BCS4 without new signalling cannot solve the IoDT concern raised by some companies. If the IoDT is the severe issue needed to be considered, then it seems BCS4 will become useless since nobody may not use BCS4 in Rel-15.
From pure RAN4 perspective, there are no differences between BCS4 and BCS5, since the functions are the same which apply all possible channel bandwidths to each bands for the configurations. But it seems it might make things more complicated in RAN4 spec since both BCS4 and BCS5 may be listed in the tables for the same configuration, and the work in RAN4 for BCS4 and BCS5 are the same(No additional MSD work for BCS5).
Also according to the current BCS4 WID, no additional all-powered BCSs are included, which means BCS5 is out of the scope of BCS4 WID.
Observation 3:From RAN4 perspective, there are no differences between BCS4 and BCS5 but it might make things more complicated, and also BCS5 is out of the scope of BCS4 WID.
In addition, in current TS38.307 spec, no BCS information is included in the tables, for example:
Table 5.2.2-1: NR interband CA within FR1 (in TS38.307)
	Feature
	DL/UL
	Maximum number of bands
	number of CCs
	CA BW Classes
	Duplex-mode
	Release
independent from
	requirements to be fulfilled
(see 38.307 of the REL in which the CA configuration was introduced)

	Inter-band CA configurations within NR FR1
	DL
	4
	5
	A, B, C
	TDD, FDD, SDL and TDD, FDD and TDD
	Rel-15
	Table B.4.2-1

	
	UL
	2
	2
	A
	TDD, FDD, FDD and TDD
	Rel-15
	


Observation 4: No BCS information for band combinations is included in the tables in TS38.307.
The RF requirements for inter-band CA in RAN4 spec are defined agnostics BCS. If the release independent for band combination related to specific BCS, then how to implement it in TS38.307 needs further discussion since it is needed to distinguish different release independent for different BCSs for the same configurations.
Proposal 5: if the release independent for band combination related to specific BCS, how to implement it in TS38.307 needs further discussion.
3 Conclusion
In this contribution, we provide some further discussion on BCS4 configurations for inter-band NR CA. The observations and proposals are summarized below. 
Observation 1: For existing configurations, the guideline in the revised WID implies the BCS4 can be applied to all combinations.
Observation 2: The DL/UL configurations information can only be obtained from the configurations table
Observation 3:From RAN4 perspective, there are no differences between BCS4 and BCS5 but it might make things more complicated, and also BCS5 is out of the scope of BCS4 WID
Observation 4: No BCS information for band combinations is included in the tables in TS38.307.
Proposal 1. How to apply BCS4 for intra-band NR CA needs further study.
Proposal 2. 
- For existing band configuration, BCS4 can be applied to all combinations.
- For brand new band configuration, BCS4 should be applied on a per request basis
Proposal 3. BCS4 needs to be indicated in the configuration tables. A new single row for BCS4 (2 bands) in tables 2. 
Proposal 4: For the same band combination, in case of both BCS0/1/2/3 and BCS4 exist in the WID, TP and draft CRs for BCS4 is enough, and BCS0/1/2/3 combinations are completed by default after BCS4 combinations TP/draft CR are approved.
Proposal 5: if the release independent for band combination related to specific BCS, how to implement it in TS38.307 needs further discussion.
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