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1	Introduction
A new BCS4 Work Item was approved at RAN#90e [2]. This will enable the creation of a new BCS that includes all of the channel BWs for each band. This document discusses some aspects related to the BCS4 WID. 
2	Discussion
[bookmark: _Hlk54369493][bookmark: _Hlk40391733][bookmark: _Hlk47712237][bookmark: _Hlk54036896]The first objective of the BCS4 WID is:
1)	Introduce BCS 4 for SUL, 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
Study and define the most suitable UE capabilities signalling methods to enable BCS4 support after technically confirm what each of the following methods can realize and compare the cost versus the benefits. The candidate methods are:
· Signalling of BCS4 support per band combination
· BCS4 signalling with additional minimum channel bandwidth for each CC in NR band within a band combination 
· BCS4 signalling with additional UE signalling multiple feature sets with different maximum and minimum channel bandwidth supporting on each CC for the same band combination. Other methods are not precluded

Since BCS4 would function with the existing signalling, and any additional signalling likely won’t impact RAN4 specifications, and to meet the goal of introducing BCS4 as quickly as possible, we propose that the RAN4 BC4 CRs could be agreed before finalizing decisions on any new signalling. 
[bookmark: _Hlk61620741]Proposal 1: The RAN4 CR(s) for adding BCS4 can be independent of any signalling changes that we decide on for additional BCS4 parameters.

The BCS4 WID contains the following guidelines:
Guideline 1: 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.

Guideline 2: Future band combinations may include BCSs, but they will not be required to have any other than BCS4.

Guideline 3: In order to ensure that MSD analysis is complete for BCS4 for SUL and NR CA band combinations that have already been requested but CRs have not yet been agreed by RAN4, the TPs and draft CRs and CRs with those band combinations shall include MSD analysis for all channel bandwidths for each band in the band combination.

Guideline 4: Until BCS4 CR(s) are agreed, TPs and Draft CRs should include the BCSs that were requested for already requested band combinations. After BCS4 CR(s) are agreed, it should be up to the proponents whether TPs and draft CRs include the BCS(s) that were requested and recorded in the WID, or if the TPs and draft CRs only include BCS4. If BCS4 is preferred, the exceptional case of inconsistent information between the basket WID and the TPs/draft CRs is acceptable until the WID is fixed accordingly.

Guideline 5: BCS4 CRs should be allowed to be introduced before all the MSD analysis is completed to avoid the situation where traditional BCSs are still required. All MSD analysis should be completed by the end of Rel-17. To facilitate the adoption of BCS4 prior to the completion of MSD analysis, MSD for missing channel BWs in existing band combinations shall be listed as infinity until the MSD analysis is complete. These infinite MSD’s are only placeholders which will be clarified in a note saying so in the initial CR.

Guideline 6: BCS4 doesn’t change anything with regard to mandatory or optional channel BWs. 

To ensure that operators requesting new band combinations 
In Guideline 5, infinite MSD was offered as a placeholder until MSD analysis was complete. However, upon further study of the existing MSD we noticed that the MSD values in the tables always decrease or remain the same as channel BW is increased. So, rather than use infinite MSD as a placeholder until MSD analysis is complete, we realized that we can use the MSD of the next smaller channel BW as a place holder instead of infinity. For example, for UL n71 and DL n25, the 5.1 dB MSD for 20 MHz n25 DL channel BW can be used as a placeholder for 25, 30 and 40 MHz DL channel BWs 
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Proposal 2: Instead of infinite channel BW as a placeholder for MSD, RAN4 can use the MSD of the next smaller channel BW.
Objective 2 of the WID is:
2) Ensure that all required analysis including MSD, etc. be performed for BCS4 for every existing band combination configuration (up to 3 bands)

It need to be studied further whether MPR/A-MPR is needed to be included in this WI.

The MSD analysis can be broken up into two parts: MSD for new channel bandwidths for band combinations that have already been determined to have MSD, and new MSD for combinations that do not currently have MSD which is caused by the introduction of the new channel bandwidths.
For the former, we have provided a draft CR for adding BCS4 that includes proposed MSD for new channel bandwidths for band combinations that have already been determined to have MSD [2]. In the draft CR, we took the following approach:
1) For combinations where there is existing MSD, we have identified where new channel BW for the victim bands require additional MSD values and highlighted them in yellow.
2) The MSD for some of the rows were copied from other rows, where all of the other values are the same. 
3) The MSD for some of the rows can be calculated, by calculating the interferer power based on the reference sensitivity and the 10 MHz MSD, and applying that interference power to the missing channel BWs. This only worked for some combinations and was validated by correctly calculating the MSD for existing configurations. 
4) The Draft CR uses interpolated MSD for some of the values, as indicated by comments in the draft CR. 
5) For values that require more analysis, the next smaller defined MSD was used as a placeholder. 
Proposal 3: Endorse the Draft CR in R4-2102151.
In addition to the combinations that have already been found to have MSD, there may be additional combinations with MSD caused by the wider channel bandwidths. RAN4 either has to decide to 1) check every combination for potential new MSD due to the new channel BWs, 2) Analyse the new channel bandwidths based on requests for BCS4 for band combination. We think that may be easier to identify band combinations where the new channel bandwidths might introduce new MSD. For instance, bands where the new channel BWs are less than the maximum channel likely will not result in new MSD for a combination that did not previously have MSD. 
Proposal 4: RAN4 to discuss how to handle potential new MSD for combinations that have not previously been identified as having MSD. 
It is not clear to us if there are any A-MPR implication of the new channel BWs. For intra-band combinations, the A-MPR is a function of the maximum aggregated bandwidth. Wider channel BWs may allow for lower A-MPR, so this could be seen as an optimization, but not something necessary to allow UEs to comply with regulatory requirements.
Proposal 5: RAN4 to discuss the need for A-MPR analysis for the new channel bandwidths in the BCS4 configurations. 
Depending on what we decide for Proposal 4 and 5, the way we document in the specs which combinations BCS4 applies to may be different. For example, if we are going to analyze the MSD impact of BCS4 for every single NR CA and SUL combination, then we could add text that says that BCS4 applies to every combination. If we are going to perform BCS4 analysis based on requests for support for BCS4, then we need a way to indicate in the tables which band combinations that BCS4 applies to; there could be a new column to indicate support for BCS4, we could combine the indication of BCS4 with the existing BCS column, or we could add a note that is applied to every combination that BCS4 applies to. 
Proposal 6: RAN4 needs to decide on how to handle the documentation of support for BCS4 for NR CA and SUL band combinations. 

3	Conclusions 
Proposal 1: The RAN4 CR(s) for adding BCS4 can be independent of any signalling changes that we decide on for additional BCS4 parameters.
Proposal 2: Instead of infinite channel BW as a placeholder for MSD, RAN4 can use the MSD of the next smaller channel BW.
Proposal 3: Endorse the Draft CR in R4-2102151.
Proposal 4: RAN4 to discuss how to handle potential new MSD for combinations that have not previously been identified as having MSD. 
Proposal 5: RAN4 to discuss the need for A-MPR analysis for the new channel bandwidths in the BCS4 configurations. 
Proposal 6: RAN4 needs to decide on how to handle the documentation of support for BCS4 for NR CA and SUL band combinations. 
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