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[bookmark: OLE_LINK4]Introduction
The WID [1] Introduction of bandwidth combination set 4 (BCS4) for NR was approved in RAN #90e meeting. The objectives of this work item are listed below:
Generally, RAN4 needs to discuss how to enable the BCS4 feature and analysis the impact of the specification. In last RAN4 meeting, companies discussed this issue, but there were no conclusions referring to the WF [2]. In this paper, we’d like to further discuss this issue.
Discussion
[bookmark: OLE_LINK71][bookmark: OLE_LINK72][bookmark: OLE_LINK101]The impact of specification
Because BCS4 means all kinds of the channel bandwidth are supported for SUL band combination/inter-band/intra-band CA, the bandwidth-specific requirements should be checked.
1) Inter-band CA
The band combination configuration and Reference sensitivity exceptions due to UL harmonic interference and cross band isolation for CA were specified based on channel bandwidth, so the following clause should be checked in TS 38.101-1.
5.5A.3	Configurations for inter-band CA
7.3A.4	Reference sensitivity exceptions due to UL harmonic interference for CA
7.3A.6	Reference sensitivity exceptions due to cross band isolation for CA
If the “minimum channel bandwidth” for per CC per band combination is introduced, maybe 7.3A.5 (Reference sensitivity exceptions due to intermodulation interference due to 2UL CA) should also be checked.
2) Intra-band CA
Since the MPR requirements for UL intra-band CA were specified with bandwidth-agnostic, we may not review the MPR requirements for CA. However, the band combination configuration, UE additional maximum output power reduction and Reference sensitivity for intra-band CA are specified based on the channel bandwidth, so the following clause should be checked in TS 38.101-1.
5.5A.1	Configurations for intra-band contiguous CA
5.5A.2	Configurations for intra-band non-contiguous CA
6.2A.3	UE additional maximum output power reduction for CA
7.3A.2.2	Reference sensitivity power level for Intra-band non-contiguous CA
Currently, BCS is used for intra-band ENDC. Furthermore, it is easy to introduce new BCS for intra-band CA. For some of the intra-band CA, the maximum aggregated bandwidth may exceed the frequency range of the band, such as CA_n7B_BCS4, CA_n1B_BCS4 and so on. For CA_n48B_BCS4, it may have regulatory risk when transmitting larger BW. In order to reduce the unnecessary work for AMPR/REFSENS, maybe RAN4 can consider not to introduce BCS4 for all the intra-band CA band combinations.
[bookmark: OLE_LINK18][bookmark: OLE_LINK19][bookmark: OLE_LINK48][bookmark: OLE_LINK49]Observation 1: In order to reduce the unnecessary work for AMPR/REFSENS, RAN4 can consider not to introduce BCS4 for all the intra-band CA band combinations temporarily.
3) SUL band combinations
The band combination configuration and Reference sensitivity for SUL band combination were specified based on channel bandwidth, so the following clause should be checked in TS 38.101-1.
[bookmark: _Toc45888064][bookmark: _Toc45888663]5.5C	Configurations for SUL
7.3C	Reference sensitivity for SUL
[bookmark: OLE_LINK13][bookmark: OLE_LINK14][bookmark: OLE_LINK20]Observation 2: When RAN4 introduce BCS4, the impact of specification listed above can be considered for inter-band CA and SUL band combinations.
How to indicate BCS4 in 38.101-1
Since BCS4 is different from the other BCSs, RAN4 need to consider how to indicate BCS4 in the band combination configurations. There are some options to indicate BCS4 in 38.101-1.
Option 1: Referring to the draft CR [4], one statement can be introduced on top of the band combination configurations to allow all the band combinations to use BCS4.
[bookmark: OLE_LINK8][bookmark: OLE_LINK10]Option 2: BCS4 can be indicated in the configuration table for each band combinations based on operators’ request as below for example from Rel-17.
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	Bandwidth combination set

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

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

	
	
	n3
	5
	10
	15
	20
	25
	30
	
	
	
	
	
	
	
	

	
	
	Not applicable
	4



Other solutions are not precluded.
[bookmark: OLE_LINK52][bookmark: OLE_LINK53][bookmark: OLE_LINK21]Observation 3: RAN4 need to consider how to indicate BCS4 in the band combination configurations according to option 1, option 2 or other solutions.
[bookmark: OLE_LINK50][bookmark: OLE_LINK51][bookmark: OLE_LINK58]How to enable BCS4 feature
[bookmark: OLE_LINK54][bookmark: OLE_LINK55]From the perspective of standards and industry, it’s very important to introduce BCS4 as soon as possible. Otherwise, operators may have to request more and more new BCS and define them into specifications using the traditional way. One of the purposes for introduction of BCS4 is to converge the standard instead of specifying different BCSs to separate the standard. The longer we discuss introduction of BCS4, the more risks will be brought for both RAN4 and industry. It’s very hard to stand the uncertainty for introduction of BCS4.
[bookmark: OLE_LINK56][bookmark: OLE_LINK57][bookmark: OLE_LINK22][bookmark: OLE_LINK23]Observation 4: From the perspective of standards and industry, it’s very important to introduce BCS4 as soon as possible.
In last meeting, companies discussed how to enable the BCS4 feature. Based on the approved WF [2], two options can be observed at least.
Option 1: BCS4 can be introduced for all band combinations directly.
[bookmark: OLE_LINK6][bookmark: OLE_LINK7]Option 2: The introduction of BCS4 can follow the current procedure by requesting case-by-case.
If RAN4 chooses option 1, there are considerations that some BW combination cases may not have a concrete deployment scenario. So it may cause some unnecessary RAN4’s workload. Meanwhile, some potential MSD analysis may be missed or ignored. However, option 2 is compatible with current RAN4’s procedure and minimal risks can be observed. If RAN4 can reach a consensus on option 2, the BCS4 can be requested case-by-case in next meeting since all of the requirements are band-combination-specific instead of general requirements.
[bookmark: OLE_LINK11][bookmark: OLE_LINK12][bookmark: OLE_LINK24][bookmark: OLE_LINK25]Proposal 1: The introduction of BCS4 can follow the current procedure by requesting case-by-case. Operators can start to request BCS4 for band combinations in RAN4#99 meeting.
[bookmark: OLE_LINK15][bookmark: OLE_LINK17]Proposal 2: BCS4 can be indicated in the configuration table for each band combinations based on operators’ request as below for example from Rel-17.
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Proposal 3: When RAN4 introduces BCS4, the general description or impact of specification should be considered for both inter-band CA and SUL band combinations.
Conclusion
Based on the analysis and discussion, the proposal and observations are shown below.
Observation 1: In order to reduce the unnecessary work for AMPR/REFSENS, RAN4 can consider not to introduce BCS4 for all the intra-band CA band combinations temporarily.
Observation 2: When RAN4 introduce BCS4, the impact of specification listed above can be considered for inter-band CA and SUL band combinations.
Observation 3: RAN4 need to consider how to indicate BCS4 in the band combination configurations according to option 1, option 2 or other solutions.
Observation 4: From the perspective of standards and industry, it’s very important to introduce BCS4 as soon as possible.
Proposal 1: The introduction of BCS4 can follow the current procedure by requesting case-by-case. Operators can start to request BCS4 for band combinations in RAN4#99 meeting.
Proposal 2: BCS4 can be indicated in the configuration table for each band combinations based on operators’ request as below for example from Rel-17.
	NR CA configuration
	Uplink CA configuration
	NR Band
	Channel bandwidth (MHz) (NOTE 3)
	Bandwidth combination set

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

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

	
	
	n3
	5
	10
	15
	20
	25
	30
	
	
	
	
	
	
	
	

	
	
	Not applicable
	4



Proposal 3: When RAN4 introduces BCS4, the general description or impact of specification should be considered for both inter-band CA and SUL band combinations.
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