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1. Introduction
The WI on introduction of BCS4 (bandwidth combination set 4) in NR was approved in [1] at RAN#90-e meeting. RAN4 has been making the progress on BCS4, but there are some open issues need to be solved. In this paper, we provide our views on the following aspects:
· BCS4 request 
· BCS4 channel bandwidth configuration table
· Signalling
2. Discussion
2.1   BCS4 request
In [2], the type of BCS4 applying was discussed. As per WID of BCS4, BCS4 is to introduce for SUL, inter-band and intra-band NR-CA. Therefore, in our perspective, the type of BCS4 applying should be within the scope of BCS4 WID.
Proposal 1: The type of BCS4 applying should be within the scope of BCS4 WID, i.e., introducing BCS4 for SUL, inter-band and intra-band NR-CA. If it can be extended to other type should be discussed in RAN plenary meeting.
In addition to the type of BCS4, another issue regarding BCS4 request is that BCS4 should apply for all the band combinations or per request. As agreed in WF[3], even if BCS4 is introduced in the RAN4, RAN4 shall allow original BCSs to be created as requested for band combinations.
Proposal 2: RAN4 to confirm the BCS4 shall be created as the requested for band combinations. Other BCSs can be requested even if BCS4 is introduced.
2.2   BCS4 channel bandwidth configuration table
In RAN4#98-bis-e meeting, several options on how to introduce BCS4 channel bandwidth configuration table were discussed. In general, we believe the BCS4 shall be explicitly indicated in the channel bandwidth configuration table. Otherwise, the specification could not reflect which release the new band combination with BCS4 is introduced.
Proposal 3: BCS4 shall be explicitly indicated in the channel bandwidth configuration table. For example, a single row referring to the channel bandwidth of single band operation could be inserted in the corresponding tables.
2.3   Signalling
For BCS4 discussion, one of the controversial parts is whether RAN4 need to introduce the new signalling with BCS4. Per our understanding, the intention of introducing BCS4 is to reduce the workload for proponents of NR CA band combinations. While if we adopt the option of BCS4 without signalling, then all the CBWs supported in single band operation shall be supported by UE in the band combinations. 
With BCS4+ no signalling, the first issue is we will lose the flexibility that UE could have reported the supported CBW in a band combination via original BCSs. For example, if we look at the intra-band CA bandwidth configuration table (as shown in Table 1), not all the possible channel bandwidth permutations are supported by the current BCS0 or BCS1 in some band combinations. That means BCS4 does not reflect the real demand from operators and it will lead to the extra IoDT efforts and UE design burden. The similar problem can be found in inter-band NR CA band combinations.
Table 1: Part of NR CA configuration / Bandwidth combination set from TS38.101-1
	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_n77C
	CA_n77C
	50
	60, 80, 100
	
	
	
	200
	0

	
	
	60
	60, 80, 100
	
	
	
	
	

	
	
	80
	80, 100
	
	
	
	
	

	
	
	100
	100
	
	
	
	
	

	
	
	10, 15, 20, 25, 30, 40, 50, 60, 70,80,90, 100
	10, 15, 20, 25, 30, 40, 50, 60, 70,80,90, 100
	
	
	
	200
	1

	CA_n77D
	-
	100
	100
	100
	
	
	300
	0

	CA_n78B
	-
	20
	50
	
	
	
	70
	0

	CA_n78C

	CA_n78C
	50
	60, 80, 100
	
	
	
	200
	0

	
	
	60
	60, 80, 100
	
	
	
	
	

	
	
	80
	80, 100
	
	
	
	
	

	
	
	100
	100
	
	
	
	
	

	
	
	10, 15, 20, 25, 30, 40, 50, 60, 70,80,90, 100
	10, 15, 20, 25, 30, 40, 50, 60, 70,80,90, 100
	
	
	
	200
	1

	CA_n78D
	-
	100
	100
	100
	
	
	300
	0

	CA_n79C
	CA_n79C
	50
	60, 80, 100
	
	
	
	200
	0

	
	
	60
	60, 80, 100
	
	
	
	
	

	
	
	80
	80, 100
	
	
	
	
	

	
	
	100
	100
	
	
	
	
	

	CA_n79D
	-
	100
	100
	100
	
	
	300
	0



Another issue with BCS4+no signalling is in the case that the new channel bandwidth is added on some bands for single operation. For example, a band combination CA_nXA-nYC is introduced with BCS4. UE could support all the CBW configurations indicated by BCS4 so UE would report BCS4 to the network. Then a new channel BW is introduced for band nX in later release which is less than the maximum supported CBW per band. With original BCSs approach, UE could support new channel BW in single band first and then support nX related band combinations case by case with the help of original BCSs. But with BCS4, if UE could support the new channel BW in single band operation, then it has to support all the band combinations related with band nX that will bring a lot of work for UE testing and design. 
Observation 1: Adopting BCS4 without signalling will lose the flexibility that UE could have reported the supported CBW in a band combination via original BCSs. It will lead to the extra IoDT efforts and UE design burden. 
Observation 2: Especially for the case of introducing new channel BW for existing bands, UE could not report capability of supporting the related band combinations step by step. 
BCS4 with additional signalling methods were proposed to solve the above concerns. The idea is to introduce new signalling, e.g. min. CBW per CC per band combination capability signalling to make sure BCS4 could be equivalent to original BCSs approach. Meanwhile, the workload of managing CA band combinations can be reduced. 
Observation 3: It is necessary to introduce new signalling, e.g., min. CBW per CC per band combination with BCS4 concept.
Proposal 4: RAN4 to introduce a new signalling, e.g., min CBW per CC per band combination in Rel-17.
While in RAN4 98-bis-e meeting discussion [4], the concern was raised that if we decide to introduce new signalling in Rel-17, for example minimum channel BW capability signalling, BCS4 could not be implemented from Rel-15. Therefore, one way is to introduce BCS4+new signalling from Rel-17 that means BCS4 will be used from Rel-17. Or we could consider the compromise proposed in [5] that to introduce BCS5 which would be functionally equivalent to BCS4 except that the new Rel-17 signalling was proposed. Meanwhile, BCS4 is introduced without new signalling and have it to be release independent to Rel-15. So a legacy UE could indicate BCS4 and a Rel-17 UE could indicate BCS5 with new signalling. Note that whether UE to report BCS4 or BCS5 depends on the UE capability. 
Proposal 5: For the sake of progress, RAN4 to agree proposal 4 and further discuss the possibility of approving the BCS4 without new signalling and BCS5 with min. CBW capability signalling as a package.

3. Conclusion
Proposal 1: The type of BCS4 applying should be within the scope of BCS4 WID, i.e., introducing BCS4 for SUL, inter-band and intra-band NR-CA. If it can be extended to other type should be discussed in RAN plenary meeting.
Proposal 2: RAN4 to confirm the BCS4 shall be created as the requested for band combinations. Other BCSs can be requested even if BCS4 is introduced.
Proposal 3: BCS4 shall be explicitly indicated in the channel bandwidth configuration table. For example, a single row referring to the channel bandwidth of single band operation could be inserted in the corresponding tables.
Observation 1: Adopting BCS4 without signalling will lose the flexibility that UE could have reported the supported CBW in a band combination via original BCSs. It will lead to the extra IoDT efforts and UE design burden. 
Observation 2: Especially for the case of introducing new channel BW for existing bands, UE could not report capability of supporting the related band combinations step by step. 
Observation 3: It is necessary to introduce new signalling, e.g., min. CBW per CC per band combination with BCS4 concept.
Proposal 4: RAN4 to introduce a new signalling, e.g., min CBW per CC per band combination in Rel-17.
Proposal 5: For the sake of progress, RAN4 to agree proposal 4 and further discuss the possibility of approving the BCS4 without new signalling and BCS5 with min. CBW capability signalling as a package.
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