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1	Introduction
Progress has been slower then hoped in the BCS4 Work Item. There is an urgency to progress the work, to allow for use of BCS4 by operator, but also companies have expressed support for BCS4 as a means to increase the quality of the specifications. At RAN4#98e the following areas were identified for further work [1]: 
1) BCS4 for all combinations or only requested combinations
2) Configuration tables
3) MSD Requirements
4) Signalling
This tdoc proposes resolution for Issues 1, 2 and 4, and also text for BCS4. 
2	Discussion
[bookmark: _Hlk40391733][bookmark: _Hlk47712237]2.1	BCS4 for all combinations or only for requested combinations
The need for MSD for new channel bandwidths that are less than the maximum channel BW in a BCS are relatively straightforward to identify because the MSD has already been calculated for smaller and larger channel bandwidths.
Observation 1: The need for MSD for new channel bandwidths that are less than the maximum channel BW in a BCS are relatively straightforward to identify because the MSD has already been calculated for smaller and larger channel bandwidths.
Proposal 1: BCS4 should be added for all combinations where the new channel bandwidth is less than the maximum channel bandwidth in the existing BCS. 
Proposal 2: For combinations where the new channel bandwidths are wider than the existing channel bandwidth in the BCS shall be as requested and based on contributions.
2.2	Configuration Tables
To indicate that BCS4 is allowed for a combination, we could use superscript notes or add a column to the table. Since the BCS column in the configuration tables is wider than it needs to be, we could split it into two columns, one to indicate the traditional BCS number, and one column to indicate if BCS4 is indicated, as shown in Table 1: 
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Proposal 3: In order to indicate that BCS4 is allowed for a given combination, the bandwidth combination set table shall be split into two columns, one for the traditional BCSs and one to indicate support for BCS4. 
2.3	MSD requirements
At RAN4#98e a draft CR containing MSD for harmonics for BCS4 was endorsed. Additional work is still needed for MSD due to cross band isolation and intermodulation. As mentioned in 2.4 above. It would be great if we could separate out combinations that have new channel bandwidths that are wider than the widest channel bandwidth in the combination and combinations where the new channel bandwidths are less than the previous widest channel bandwidth for the band in the combination. 
2.4	Signalling
One of the benefits of BCS4 is that re-using the existing BCS capability signaling by modifying the interpretation of the value BCS4 would allow a new type of BCS to be defined without changing the existing signalling. Since BCSs are release independent to Rel-15, it would be possible for a Rel-15 UE to report support for BCS4. Release 15 or Release 16 gNBs could be updated to recognize and use BCS4 that a UE reports. If they RAN is doesn’t understand BCS4, then it can use a different BCS that the UE supports for the combination, as is the case with any new BCS. 
One of the proposals for new signalling is to define a new parameter for the minimum channel bandwidth for each CC in NR band within a band combination. However, introducing such a parameter could lead to problems with backward compatibility. If the new minimum channel bandwidth IE is introduced in the Rel-17 ASN.1, then a Rel-15 or Rel-16 gNB may not be able to recognize it, even if it recognizes BCS4. So if a UE reports that it supports BCS4 with the minimum channel bandwidth IE, the network would be allowed to ignore the new Rel-17 IE. But if the network ignores the IE it will think that the UE supports all the channel bandwidths as indicated by BCS4, even though the UE was not designed or tested to operate with the smaller channel bandwidths in the combination. 
Observation 2: BCS4 is intended to be release independent to Rel-15, but if we decide to introduce new related signalling in Rel-17, for example minimum channel BW capability signalling, there will be problems if the network ignores the new signalling. 
One way to allow BCS4 to be release independent yet to allow for possible new signalling would be to introduce BCS4 with no new signalling and have it be release independent to Rel-15 with no new signalling. Then, if RAN4 decides that there will be new capability signalling introduced in Rel-17, RAN4 can create a new BCS5 which would be functionally equivalent to BCS4 except that the new Rel-17 signalling would apply. That would enable a legacy gNB that was upgraded to understand BCS4 but not upgraded to understand the Rel-17 ASN.1 to ignore BCS5 and the new signalling altogether. BCS4 would be backward compatible to Rel-15, but BCS5 could be ignored by gNBs that haven’t been upgraded to Rel-17 ASN.1. A UE would indicate BCS4 if the new signalling does not apply, and BCS5 if the new signalling does apply. It is unlikely that a UE would indicate both BCS4 and BCS5 for a given combination. 
[bookmark: _Hlk68167548]Proposal 4: In order to allow BCS4 to be release independent to Rel-15 while allowing for potential new BCS related signalling to be introduced in Rel-17, any potential new BCS related signalling like the proposed minimum channel BW parameter will not apply to BCS4.
Proposal 5: If RAN4 decides to introduce new BCS related signalling in Rel-17, RAN4 will create BCS5, which will be similar to BCS4 with the only difference being that the new Rel-17 signalling applies to it. 
2.4	Text for BCS4 in 5.54A.0
At RAN4#98e, RAN4 endorsed a CR for MSD du to harmonic interference but could not agree on the text for BCS4 in clause 5.5A.0. This section contains a proposal for the text. 
Proposal 6: Adopt the following text for 5.5A.0 for BCS4 for NR-CA in 38.101-1, and similar test for intra-band EN-DC in 38.101-3: 
[bookmark: _Toc21344222][bookmark: _Toc29801706][bookmark: _Toc29802130][bookmark: _Toc29802755][bookmark: _Toc36107497][bookmark: _Toc37251256][bookmark: _Toc45888055][bookmark: _Toc45888654][bookmark: _Toc61367295][bookmark: _Toc61372678]5.5A	Configurations for CA
[bookmark: _Toc21344223][bookmark: _Toc29801707][bookmark: _Toc29802131][bookmark: _Toc29802756][bookmark: _Toc36107498][bookmark: _Toc37251257][bookmark: _Toc45888056][bookmark: _Toc45888655][bookmark: _Toc61367296][bookmark: _Toc61372679]5.5A.0	General
The configurations for CA operating band including Band n41 also apply for the corresponding CA operating bands with Band n90 replacing Band n41 but with otherwise identical parameters. For brevity the said configuration for CA operating bands with Band n90 are not listed in the tables below but are covered by this specification.
Non‑contiguous resource allocation and almost contiguous allocation are not applicable for each NR carrier of intra‑band contiguous and non-contiguous CA configurations.
The configuration tables for CA describe Bandwidth Combination Sets. Bandwidth Combination Set 4 (BCS4) contains all possible defined channel bandwidths for each band in the combination. The fact that BCS4 contains all channel bandwidths for each band does not alter if a bandwidth is mandatory or optional for a given band. Bandwidths which are identified as optional for the current version of the specification in Table 5.3.5-1 are still optional even with BCS4. The channel bandwidths the UE supports for each band and the maximum bandwidth for the band in the band combination are indicated in the UE capabilities. Other UE capabilities regarding bandwidths in the band combination are FFS. Support for BCS4 for a given band combination is indicated by “Yes” in the BCS4 column in the table. 


3	Conclusions
Observation 1: The need for MSD for new channel bandwidths that are less than the maximum channel BW in a BCS are relatively straightforward to identify because the MSD has already been calculated for smaller and larger channel bandwidths.
Proposal 1: BCS4 should be added for all combinations where the new channel bandwidth is less than the maximum channel bandwidth in the existing BCS. 
Proposal 2: For combinations where the new channel bandwidths are wider than the existing channel bandwidth in the BCS shall be as requested and based on contributions.
Proposal 3: In order to indicate that BCS4 is allowed for a given combination, the bandwidth combination set table shall be split into two columns, one for the traditional BCSs and one to indicate support for BCS4
Observation 2: BCS4 is intended to be release independent to Rel-15, but if we decide to introduce new related signalling in Rel-17, for example minimum channel BW capability signalling, there will be problems if the network ignores the new signalling. 
Proposal 4: In order to allow BCS4 to be release independent to Rel-15 while allowing for potential new BCS related signalling to be introduced in Rel-17, any potential new BCS related signalling like the proposed minimum channel BW parameter will not apply to BCS4.
Proposal 5: If RAN4 decides to introduce new BCS related signalling in Rel-17, RAN4 will create BCS5, which will be similar to BCS4 with the only difference being that the new Rel-17 signalling applies to it. 
Proposal 6: Adopt the following text for 5.5A.0 for BCS4 for NR-CA in 38.101-1, and similar test for intra-band EN-DC in 38.101-3: 
5.5A	Configurations for CA
5.5A.0	General
The configurations for CA operating band including Band n41 also apply for the corresponding CA operating bands with Band n90 replacing Band n41 but with otherwise identical parameters. For brevity the said configuration for CA operating bands with Band n90 are not listed in the tables below but are covered by this specification.
Non‑contiguous resource allocation and almost contiguous allocation are not applicable for each NR carrier of intra‑band contiguous and non-contiguous CA configurations.
The configuration tables for CA describe Bandwidth Combination Sets. Bandwidth Combination Set 4 (BCS4) contains all possible defined channel bandwidths for each band in the combination. The fact that BCS4 contains all channel bandwidths for each band does not alter if a bandwidth is mandatory or optional for a given band. Bandwidths which are identified as optional for the current version of the specification in Table 5.3.5-1 are still optional even with BCS4. The channel bandwidths the UE supports for each band and the maximum bandwidth for the band in the band combination are indicated in the UE capabilities. Other UE capabilities regarding bandwidths in the band combination are FFS. Support for BCS4 for a given band combination is indicated by “Yes” in the BCS4 column in the table. 
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