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1	Introduction
Since LTE we have had bandwidth combination sets for carrier aggregation and dual connectivity. RAN2 allows a UE to signal supported channel bandwidths for each band, BCS for band combinations and maximum bandwidth for each band in the combination. As we continue to add new channel bandwidths to legacy bands, including through a new basket WID [1], it might be a good time to consider if we still need to define BCSs. 
2	Discussion
[bookmark: _Hlk40391733]Bandwidth combination sets have been used for LTE and NR carrier aggregation and dual connectivity, and intra-band EN-DC. In most cases the NR BCSs include all of the channel bandwidths for each band. As we add new bandwidths for a given band, we then have to create new BCSs to include the new channel bandwidths. This is time consuming and not particularly productive.
RAN2 signalling allows for a UE to declare 1) supported channel bandwidths for a given band, 2) the supported BCS for a band combination and 3) the maximum channel bandwidth for each band in the combination. It is possible that there may be discrepancies between these parameters. RAN2 has been discussing how to interpret discrepancies.
Observation 1: There has been some confusion in RAN2 about how to interpret the UE capabilities when there is a discrepancy, for instance if the UE does not support a channel bandwidth for a band that is included as a channel bandwidth in the BCS. 
We think that it is important for RAN4 to agree on how to interpret any such discrepancy. For example, if the UE capabilities indicate that a UE does not support one of the channel bandwidths for a particular band, it is safe to assume that the UE cannot support that channel bandwidth for the band as part of a band combination, even if that bandwidth for the band is included in the BCS.. If RAN4 had to create a new BCS for every possible combination of bandwidths that a UE supports, RAN4 would have a lot of work with little tangible benefit, since the signalling already exists to cover most cases, as long as it is interpreted properly. 
[bookmark: _Hlk47472616]For example, say a UE reports that it supports CA_n1A-n3A BCS0, but for Band n3 it does not support 25 or 30 MHz. Since the UE does not support 25 and 30 MHz for n3, it cannot support 25 and 30 MHz for n3 as part of combination CA_n1A-n3A, even though 25 and 30 MHz are part of the BCS. 
Likewise, if a UE reports that it supports CA_n1A-n3A BCS0 and all of the channel bandwidths for each band in standalone NR, but that it only supports n3 bandwidth up to 20 MHz, for n3 in CA_n1A-n3A then the UE could only be configured with bandwidth combinations that are less than or equal to 20 MHz for n3, even though the BCS included 25 and 30 MHz. 
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Proposal 1: When a UE reports a  BCS that it supports for a given band combination, and the channels bandwidths that it supports for each band in the band combination and the maximum channel bandwidth for each band in the bandwidth combination, the network must consider all of those factors to determine what bandwidth combinations the UE supports for the band combination. It is possible that not all of the entries in the BCS are supported because of the information in the other UE capability parameters.   
Proposal 2: By agreeing to proposal 1, RAN4 agrees that it does not need to create new BCSs to cover UE implementation scenarios that can be signalled using a combination of the existing UE capabilities including BCS, the channel bandwidths supported per band, and the maximum channel bandwidth for each band in the combination.
Next, RAN4 has been adding new channel bandwidths to existing bands. For instance, in the example above new channel bandwidths have been added for both n1 and n3 that were not included in  BCS0:
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One way to handle this would be to create new BCSs each time a new channel bandwidth is added. This could be a lot of work, requiring the creating of many, many new BCSs. For instance, if a new channel bandwidth is added for one band, then it might be necessary to create new BCSs for each band combination that contains that band. Then when a new channel bandwidth is added for a different band, new BCSs would need to be added for band combination with that band, which may include band combinations that just received a new BCS for the previous bandwidth that was added to another band. This would be a lot of work and would result in even larger specs.
Observation 2: If RAN4 needs to create a new BCS each time a new channel bandwidth is added to a legacy band, there will be a lot of work and the tables in the specs will grow significantly. 
Alternatively, RAN4 could decide that when new channel bandwidths are added to existing bands, the UE should support all of the possible bandwidth combinations for all of the channel bandwidths that the UE supports for each band up to and including the maximum bandwidth that the UE reports for each band in the band combination. One of the main purposes of a BCS was to enable a limit on the maximum bandwidth for each CC, but RAN2 has UE capability parameters that enable that. This proposal is actually similar to what we had for inter-band EN-DC, where we did not have BCSs at all and that seemed to work well. However, we need to ensure backward compatibility with legacy BCS signalling. 
One way to handle this would be to create a new UE capability parameter to indicate that all possible bandwidth combinations are supported for the band combination. Alternatively, in order to enable the use legacy signalling RAN4 could decide that a particular value of BCS always indicates that all possible bandwidth combinations are supported. For legacy bandwidth combinations this could be BCS4, which we believe is not currently used. 
[bookmark: _Hlk47712237]Proposal  3: In order to avoid the need for many new BCSs, the signalling of BCS4 shall indicate that for the band combination the UE supports all of the possible combinations of bandwidths based on the bandwidths the UE supports for each band and the maximum bandwidth for the band in the band combination as indicated in the UE capabilities. The BCS table does not need to fill in the channel bandwidths for BCS4. No additional BCSs will be allowed for NR-CA or NR-DC.
3	Conclusions 
Observation 1: There has been some confusion in RAN2 about how to interpret the UE capabilities when there is a discrepancy, for instance if the UE does not support a channel bandwidth for a band that is included as a channel bandwidth in the BCS. 
Observation 2: If RAN4 needs to create a new BCS each time a new channel bandwidth is added to a legacy band, there will be a lot of work and the tables in the specs will grow significantly. 
Proposal 1: When a UE reports a  BCS that it supports for a given band combination, and the channels bandwidths that it supports for each band in the band combination and the maximum channel bandwidth for each band in the bandwidth combination, the network must consider all of those factors to determine what bandwidth combinations the UE supports for the band combination. It is possible that not all of the entries in the BCS are supported because of the information in the other UE capability parameters.   
Proposal 2: By agreeing to proposal 1, RAN4 agrees that it does not need to create new BCSs to cover UE implementation scenarios that can be signalled using a combination of the existing UE capabilities including BCS, the channel bandwidths supported per band, and the maximum channel bandwidth for each band in the combination.
Proposal  3: In order to avoid the need for many new BCSs, the signalling of BCS4 shall indicate that for the band combination the UE supports all of the possible combinations of bandwidths based on the bandwidths the UE supports for each band and the maximum bandwidth for the band in the band combination as indicated in the UE capabilities. The BCS table does not need to fill in the channel bandwidths for BCS4. No additional BCSs will be allowed for NR-CA or NR-DC.
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