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1	Introduction
RAN4 has been discussion the introduction of Bandwidth Combination Set 4 (BCS4) to reduce RAN4 workload was discussed at RAN4#96e  [1][2][3] and at RAN4#97e [4][5][6]. A Way Forward was approved at RAN4 #97e to create a new WI for BCS4 [7].  
2	Discussion
[bookmark: _Hlk23535137]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 for each band combination to include the new channel bandwidths. This is time consuming and not particularly productive.
Bandwidth combinations sets let operators request which combinations of bandwidths are supported for a given band combination. For instance, This is BCS0 for CA_n25A-n41A:

[image: ]
[image: ]
Since 30 and 70 MHz have been added to n41, a new BCS would be needed to allow those channel BWs in CA_n25A-n41A. Also, 25, 30 and 40 MHz have been added to n25. Going forward 35 and 45 MHz will likely be added for n25. 
In order to maximize flexibility, the trend has been for operators to create BCSs that contain all of the bandwidths for all of the bands in a given band combination. This also helps to level the playing field compared to highly operator customized BCSs, where small operators may have a hard time getting vendors to support their unique BCSs.
The creation of new BCSs for existing band combinations as new channel bandwidths are added to existing bands is increasing the workload in RAN4. RAN4 has been studying ways to reduce workload, and one of the options proposed is the creation of BCS4, which would indicate all of the bandwidths for all of the bands in the combination. With BCS4 there would be no need to create new BCSs when new channel bandwidths are added for a given band.
The UE capability signalling allows a UE to indicate which channel bandwidths it supports for a given band, what BCS it supports, and the maximum bandwidth that it supports for each band in the band combination. So just because BCS supports all of the possible channel bandwidths for each band, it does not mandate that a UE support all of the channel BWs. The UE can still report the bandwidths that it supports for a given band, and the maximum bandwidth that it supports for each band in the band combination. 
Just adding BCS4 itself would be relatively trivial as shown in CRs and Draft CRs that have been submitted to RAN4 [2][5]. However, during the discussions it was pointed out that MSD analysis has to be performed for 
Nokia also proposed that in addition to the existing parameters, to allow a limit to be put on the supported channel bandwidths in a given band combination, a UE capability signalling parameter for the minimum channel BW per band per band combination could be added to the UE capability signalling [8]. 
During RAN4#97e Qualcomm also proposed an enhancement to BCS4 where UEs could indicate multiple feature supported groups for the band combination. 
[bookmark: _Hlk23952646]
Proposed Work Item Objectives:
1) [bookmark: _Hlk24027289]Introduce BCS 4 for inter-band and intra-band NR-CA, which 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 as indicated in the UE capabilities and restricted by the notes in Table 5.3.5-1 in 38-101-1,  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 for new band combinations.
2) Ensure that all required analysis including MSD, MPR/A-MPR, etc. be performed for BCS4 for every existing band combination configuration (up to 3 bands)
3) Technically confirm what each of the following two enhancements can realize and compare the cost versus the benefits and discuss its necessity. The candidate methods are the original BCS4, two enhanced BCS4 methods are: One is BCS4 with additional minimum channel  bandwidth for each CC in NR band within a band combination via UE capability signalling, and the other is BCS4 with UE signalling multiple feature sets with different maximum and minimum channel bandwidth supporting on each CC for the same band combination.
4) To ease the concerns of vendors concerned that IoDT will increase with BCS4, RAN4 shall allow new BCSs to be created as requested for band combinations, but BCSs will not be required for new band combinations.

3	Conclusions 
Proposed Work Item Objectives:
1) Introduce BCS 4 for inter-band and intra-band NR-CA, which 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 as indicated in the UE capabilities and restricted by the notes in Table 5.3.5-1 in 38-101-1,  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 for new band combinations.
2) Ensure that all required analysis including MSD, MPR/A-MPR, etc. be performed for BCS4 for every existing band combination configuration (up to 3 bands)
3) Technically confirm what each of the following two enhancements can realize and compare the cost versus the benefits and discuss its necessity. The candidate methods are the original BCS4, two enhanced BCS4 methods are: One is BCS4 with additional minimum channel  bandwidth for each CC in NR band within a band combination via UE capability signalling, and the other is BCS4 with UE signalling multiple feature sets with different maximum and minimum channel bandwidth supporting on each CC for the same band combination.
4) To ease the concerns of vendors concerned that IoDT will increase with BCS4, RAN4 shall allow new BCSs to be created as requested for band combinations, but BCSs will not be required for new band combinations
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