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1	Introduction
In RAN#90-e meeting, a new WID for introduction of bandwidth combination set 4 (BCS4) for NR was agreed in [1]. The main purpose of the WID is to solve the time-consuming new request from operators when creating new NR-CA and SUL band combinations, especially for the cases when new channel bandwidths have been added to existing bands in the band combinations. Since the establishment of the WID, RAN4 has spent a lot of time discussing on this topic and some agreements have been achieved. In this proposal, a TP to capture the related agreements and some guidelines for BCS4/5 definition is proposed.
Proposal 1:	 It is suggested to adopt the following TP related to BCS4/5.
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<< Unchanged sections omitted >>
5.x	Bandwidth combination set 4 and 5
5.x.1	Introduction of BCS4/BCS5

In NR band combination, it is a challenge for operators to request new NR CA and SUL band combinations when new channel bandwidths are added to existing bands in the band combinations. Operators have to go back and create new Bandwidth Combinations Sets for existing band combinations in order to be able to use those new channel bandwidths in NR CA and SUL. To reduce the workload in RAN4, a new WID for creating a new type of BCS was approved in [xx]. 
With the study of WID NR_BCS4, BCS4/BCS5 are decided to be applied to new band combinations in RAN4 which indicate UE to support up to all of the channel bandwidths for the band in the band combination. BCS4 is release independent to Rel-15 with no new signalling while BCS5 is functionally equivalent to BCS4 except that the new signalling [supportedMinBandwidthDL/supportedMinBandwidthUL] introduced in Rel-17 such as the limitation to the supporting channel bandwidth in each band within the band combination would apply, and BCS5 with the signalling [supportedMinBandwidthDL/supportedMinBandwidthUL] is allowed for early implementation from Rel-15. For a legacy gNB that was not upgraded to understand BCS4 or BCS5 with the new signalling, it would enable to ignore BCS4 or BCS5 with the new signalling.
Considering that BCSs are not defined or reported separately for UL and DL for traditional BCSs, there is also no need to differentiate BCS4/BCS5 for UL and DL. BCS4/BCS5 can be used for FR1 intra-band UL CA. Table 5.x.1-1 shows the template for NR CA configurations for intra-band contiguous CA with BCS4/BCS5. Table 5.x.1-2 shows the template for NR CA configurations for intra-band non-contiguous CA with BCS4/BCS5. For inter-band CA combinations including FR1 intra-band CA and with BCS4/BCS5, the bandwidth combination sets for the FR1 intra-band CA are BCS4/BCS5. The BCS4/BCS5 are represented in the inter-band CA configuration table by using the option which covers inter-band and intra-band as shown in Table 5.x.1-3. For SUL band combinations, BCS4/BCS5 reuse the same template with inter-band CA as in Table 5.x.1-3.
Table 5.x.1-1: Template for NR intra-band contiguous CA configurations with BCS4/BCS5
	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_nXC
	CA_nXC
	40
	80, 100
	
	
	
	180
	0

	
	
	50, 60, 80
	60, 80, 100
	
	
	
	
	

	
	
	…
	…
	
	
	
	…
	…

	
	
	See nX channel bandwidths in Table 5.3.5-1 for each carrier2
	
	
	
	190
	4 and 5

	NOTE 1:	5 MHz is not applicable for 30/60 kHz SCS.
NOTE 2:	The aggregated bandwidth must be greater than or equal to the minimum for the bandwidth class defined in Table 5.3A.5-1, and smaller than or equal to the maximum aggregated bandwidth.



Table 5.x.1-2: Template for NR intra-band non-contiguous CA configurations with BCS4/BCS5
	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)
	Maximum aggregated 
bandwidth (MHz)
	Bandwidth combination set

	CA_nX(2A)
	CA_nX(2A)
	40, 50, 60, 80,100
	40, 50, 60, 80, 100
	
	
	180
	0

	
	
	…
	…
	
	
	…
	…

	
	
	See nX channel bandwidths in Table 5.3.5-1 for each carrier
	
	
	190
	4 and 5



Table 5.x.1-3: Template for NR inter-band CA configurations including FR1 intra-band CA with BCS4/BCS5
	NR CA configuration
	Uplink CA configuration
	NR Band
	Channel bandwidth (MHz)
	Bandwidth combination set

	
	
	
	5
	10
	15
	20
	25
	30
	…
	100
	

	CA_nXA-nYA
	CA_nXA-nYA
	nX
	5
	10
	15
	20
	
	
	
	
	0

	
	
	nY
	5
	10
	15
	20
	25
	30
	
	
	

	
	
	nX
	See nX channel bandwidths in Table 5.3.5-1
	4 and 5

	
	
	nY
	See nY channel bandwidths in Table 5.3.5-1
	

	CA_nXA-nYC
	CA_nXA-nYA
	nX
	5
	10
	15
	20
	
	
	
	
	0

	
	
	nY
	5
	10
	15
	20
	25
	30
	
	
	

	
	
	nX
	See nX channel bandwidths in Table 5.3.5-1
	4 and 5

	
	
	nY
	See nY channel bandwidths in Table 5.5A.1-1
	


With regards to the applicability of BCS4/BCS5 to FR2 intra-band combinations, since all FR2 combinations only have BCS0 and new channel bandwidth have not been added, BCS4/BCS5 are probably not needed for FR2. For FR1+FR2 BCS4/BCS5 combinations the configuration table shall state that BCS0 applies for the intra-band FR2 part (when applicable).
5.x.2	Guidelines for band combination with BCS4/BCS5
Below are some general guidelines for the definition of BCS4/BCS5 proposed in [xx].
Guideline 1: To ease the concerns of vendors concerned that IoDT will increase with BCS4/BCS5, 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/BCS5.
Guideline 3: In order to ensure that MSD analysis is complete for BCS4/BCS5 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/BCS5 CR(s) are agreed, TPs and Draft CRs should include the BCSs that were requested for already requested band combinations. After BCS4/BCS5 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/BCS5. If BCS4/BCS5 are 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/BCS5 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/BCS5 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/BCS5 do not change anything with regard to mandatory or optional channel BWs. 

The following are the rules for applying BCS4/BCS5 for band combination request:
-	BCS4/BCS5 apply to SUL, NR CA, NR DC and SUL and/or NR CA part of inter-band MR-DC while it does not apply to intra-band MR DC.
-	BCS4/ BCS5 shall be requested together, but BCS5 can’t be reported together with BCS4.
-	If needed, traditional BCSs are allowed for all releases. For a new band combination in Rel-17 and onwards, if BCS4/BCS5 are requested, traditional BCSs are allowed but are not needed pending on the proponents, the network is demanded to recognize BCS4/BCS5.
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