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1. Introduction
In the last meeting, the BCS with different supported bandwidths issue was discussed [1][2] but postponed, in this paper we share our understandings on this issue based on the offline discussion of the last meeting.
2. Discussion
In this chapter, we first give some examples for the different cases that with different supported bandwidths for the same BCS, then analyze each case one by one.
2.1 BCS with different supported bandwidth cases
As mentioned in [3], there are different cases for the BCS with different supported bandwidths, and for each case we can find the corresponding examples as shown in the Annex part of [4].
	Case
	Description
	Example

	1
	Bandwidths for BCS#ID of fallback BC are more than that of parent BC, e.g. 
BCS#0 of parent BC: {A, B} MHz   BCS#0 of fallback BC: {A, B, C} MHz
	BCS0 for the band n41:
CA_n3A-n41A-n79A doesn’t support 90 M.
CA_n3A-n41A supports 90 M 

	2
	Bandwidths for BCS#ID of fallback BC are less than that of parent BC, e.g. 
BCS#0 of parent BC: {A, B, C} MHz   BCS#0 of fallback BC: {A, B} MHz
	BCS1 for the band n41:
CA_n3A-n41A-n79A supports 80 MHz 
CA_n3A-n41A doesn’t support 80 MHz

	3
	Bandwidths for BCS#ID of fallback BC are different (not fully contained) that of parent BC, e.g. 
BCS#0 of parent BC: {A, B} MHz   BCS#0 of fallback BC: {B, C} MHz
	BCS0 for the band n41:
CA_n28A-n41A-n78A supports 90 MHz but not 80 MHz
CA_n41A-n78A supports 80 MHz but not 90 MHz


Besides the above 3 typical case, another case was also mentioned during the offline discussion of the last meeting, in which a different BCS ID was referred for the fallback BC in the parent BCS table
Table 5.5A.3.1-1: NR CA configurations and bandwidth combinations sets defined for inter-band CA (two bands) 38101-1
	NR CA configuration
	Uplink CA configuration
	NR Band
	SCS
(kHz)
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	...
	100 MHz
	Bandwidth combination set

	CA_n2A-n78(2A)
	CA_n2A-n78A
	n2
	15
	Yes
	Yes
	Yes
	Yes
	...
	
	0

	
	
	
	30
	
	Yes
	Yes
	Yes
	...
	
	

	
	
	
	60
	
	Yes
	Yes
	Yes
	...
	
	

	
	
	n78
	See CA_n78(2A) Bandwidth Combination Set 1 in Table 5.5A.2-1


However for this case, if we copy the detail supported band in the BCS1 for the CA_n78(2A), this example can be put into the above case 2 for that the BCS1 for the CA_n78(2A) included in the BCS0 of CA_n2A-n78(2A)  supports more bandwidths than the BCS0 of the fallback BC CA_n78(2A)
	CA_n78(2A)
	-
	10, 20, 40, 50, 60, 80, 90, 100
	10, 20, 40, 50, 60, 80, 90, 100
	
	
	200
	0

	
	
	[bookmark: OLE_LINK50]10, 20, 25, 30, 40, 50, 60, 80, 90, 100
	10, 20, 25, 30, 40, 50, 60, 80, 90, 100
	
	
	200
	1

	
	
	10, 20, 25, 30, 40, 50, 60, 70, 80, 90, 100
	10, 20, 25, 30, 40, 50, 60, 70, 80, 90, 100
	
	
	200
	2


Observation 1: There are 3 cases for the BCS with different supported bandwidths 
· Case 1: Bandwidths for BCS#ID of fallback BC are more than that of parent BC, e.g. 
BCS#0 of parent BC: {A, B} MHz   BCS#0 of fallback BC: {A, B, C} MHz
· Case 2: Bandwidths for BCS#ID of fallback BC are less than that of parent BC, e.g. 
BCS#0 of parent BC: {A, B, C} MHz   BCS#0 of fallback BC: {A, B} MHz
· Case 3: Bandwidths for BCS#ID of fallback BC are different (not fully contained) that of parent BC, e.g. 
BCS#0 of parent BC: {A, B} MHz   BCS#0 of fallback BC: {B, C} MHz
In the next chapter, we will analyze these 3 cases one by one.
2.2 Analysis for Each Case
For discussion provenience, we will analyze case 2 first to confirm RAN2’s understanding on the current parent BC reporting, then give our views to the case 1. The case 3 combines both attributes of the case1 and case2, which would be discussed at last.
Case 2: Bandwidths for BCS#ID of fallback BC are less than that of parent BC
For this case, according to the RAN2’s specification, it clearly said “a fallback band combination resulting from the reported CA and MR-DC band combination is not signalled but the UE shall support it”, which means for the case 2, if the bandwidth C was supported in parent BC, it shall also be supported for the fallback BC.
	38306 3.1
Fallback band combination: A Uu band combination that would result from another Uu band combination by releasing at least one SCell or uplink configuration of SCell, or SCG. An intra-band non-contiguous band combination is not considered to be a fallback band combination of an intra-band contiguous band combination.

	38306 4.2.7.11
supportedBandCombinationList
Defines the supported NR and/or MR-DC band combinations by the UE. For each band combination the UE identifies the associated feature set combination by featureSetCombinations index referring to featureSetCombination. A fallback band combination resulting from the reported CA and MR-DC band combination is not signalled but the UE shall support it.


Observation 2: According to the definition of “Fallback band combination” and field description of “supportedBandCombinationList”, if a bandwidth was supported by the parent BC, it shall also be supported by the fallback BC.
But as explained in the chapter 2.1, according to the RAN4’s spec, in case 2, some bandwidth may not be supported for the fallback BC even it was supported in the supper BC. Thus there is a collision between RAN2 and RAN4’s spec. Besides, in RAN2 spec, it has clearly said that the fallback BC with the same (or lower) capabilities would be removed from the “candidate band combinations”, which means it would not be reported separately.
	38.331 5.6.1.4
2>	if it is regarded as a fallback band combination with the same capabilities of another band combination included in the list of "candidate band combinations", and
2>	if this fallback band combination is generated by releasing at least one SCell or uplink configuration of SCell according to TS 38.306 [26]:
3>	remove the band combination from the list of "candidate band combinations";


Observation 3: For the case that bandwidths for BCS#ID of fallback BC are less than that of parent BC, the fallback BC with less supported bandwidth would not be reported separately.
For this collision, according to the offline discussion of the last meeting, there are 2 options from the network side:
· Option A: The network determine the supported bandwidth for the fallback BC based on the BCS Table of the parent BC, thus for the case 2, even for the fallback BC, the network will take the bandwidth C as supported.
· Option B: The network determine the supported bandwidth for the fallback BC based on the BCS Table of the fallback BC, thus for the case 2, for the fallback BC, the network will take the bandwidth C as not supported.
Observation 4: For the case that bandwidths for BCS#ID of fallback BC are less than that of parent BC, there are two options:
· Option A: The network determine the supported bandwidth for the fallback BC based on the BCS Table of the parent BC, thus for the case 2, even for the fallback BC, the network will take the bandwidth C as supported;
· Option B: The network determine the supported bandwidth for the fallback BC based on the BCS Table of the fallback BC, thus for the case 2, for the fallback BC, the network will take the bandwidth C as not supported.
Obviously, the option A is aligned with RAN2’s spec, and it would reduce the implementation complexity of the network side. For the option B, it means that the network need to identify such BC, and take special processing for the fallback BC that with less supported bandwidth. Take the band 41 in the CA_n3A-n41A-n79A as an example: the network may configure 80M for the band 41 when work at CA_n3A-n41A-n79A, when it release the cell of band n79, it means that the network shall also configure the band n41 with the bandwidth other than 80M. Furthermore, the option B also means that some spec modification would be needed, and this modification may be NBC for some network vendors.
	BCS1 for the band n41:
CA_n3A-n41A-n79A supports 80 MHz 
CA_n3A-n41A doesn’t support 80 MHz


Thus from the network side and also considering the current RAN2’s spec, the option A is preferred.
Proposal 1: For the bandwidths that were only included in the parent BC (not included in the fallback BC), if the UE report the parent BC, the network determine the supported bandwidth for the fallback BC based on the BCS Table of the parent BC.
Case 1: Bandwidths for BCS#ID of fallback BC are more than that of parent BC
For the case 1, the Bandwidths for BCS#ID of fallback BC are more than that of parent BC, thus strictly speaking, such kind of fallback BC would not be removed from the "candidate band combinations", in other words, it shall be reported separately even with the same BCS ID and the same other capabilities. Take the BCS0 of CA_n3A-n41A-n79A as an example, for the band n41, if the UE also supports 90 M for the CA_n3A-n41A, besides the CA_n3A-n41A-n79A, the UE shall also report CA_n3A-n41A with BCS0, otherwise, the network will take the 90M as not supported for the band 41 of CA_n3A-n41A.
	BCS0 for the band n41:
CA_n3A-n41A-n79A doesn’t support 90 M.
CA_n3A-n41A supports 90 M 



Proposal 2: If the UE supports the bandwidths that were only included in the fallback BC (not included in the parent BC), the UE shall report the fallback BC separately even with the same BCS ID and the same other capabilities as the parent BC, otherwise the network would take the these bandwidths as not supported.
Case 3: Bandwidths for BCS#ID of fallback BC are different (not fully contained) that of parent BC
For the case 3, it can be seen as a combination of case 1 and case 2.



Fig 1: Case 3

Then based on the proposal 1, if the UE report parent BC CA_n28A-n41A-n78A with BCS 0, the network will take the 90M as the supported bandwidth even for the CA_n41A-n78A.
Based on the proposal 2, if the UE report CA_n41A-n78A with BCS0 separately, the network will take the 80M as the supported bandwidth for the CA_n41A-n78A, otherwise, the network will take the 80M as not supported.
Observation 5: The case 3 can be seen as a combination of case 1 and case2, both proposal 1 and proposal 2 shall be complied.
3. Conclusion and proposals
With the above analysis, we have the following proposals:
Observation 1: There are 3 cases for the BCS with different supported bandwidths 
· Case 1: Bandwidths for BCS#ID of fallback BC are more than that of parent BC, e.g. 
BCS#0 of parent BC: {A, B} MHz   BCS#0 of fallback BC: {A, B, C} MHz
· Case 2: Bandwidths for BCS#ID of fallback BC are less than that of parent BC, e.g. 
BCS#0 of parent BC: {A, B, C} MHz   BCS#0 of fallback BC: {A, B} MHz
· Case 3: Bandwidths for BCS#ID of fallback BC are different (not fully contained) that of parent BC, e.g. 
BCS#0 of parent BC: {A, B} MHz   BCS#0 of fallback BC: {B, C} MHz
Observation 2: According to the definition of “Fallback band combination” and field description of “supportedBandCombinationList”, if a bandwidth was supported by the parent BC, it shall also be supported by the fallback BC.
Observation 3: For the case that bandwidths for BCS#ID of fallback BC are less than that of parent BC, the fallback BC with less supported bandwidth would not be reported separately.
Observation 4: For the case that bandwidths for BCS#ID of fallback BC are less than that of parent BC, there are two options:
· Option A: The network determine the supported bandwidth for the fallback BC based on the BCS Table of the parent BC, thus for the case 2, even for the fallback BC, the network will take the bandwidth C as supported;
· Option B: The network determine the supported bandwidth for the fallback BC based on the BCS Table of the fallback BC, thus for the case 2, for the fallback BC, the network will take the bandwidth C as not supported.
Proposal 1: For the bandwidths that were only included in the parent BC (not included in the fallback BC), if the UE report the parent BC, the network determine the supported bandwidth for the fallback BC based on the BCS Table of the parent BC.
Proposal 2: If the UE supports the bandwidths that were only included in the fallback BC (not included in the parent BC), the UE shall report the fallback BC separately even with the same BCS ID and the same other capabilities as the parent BC, otherwise the network would take the these bandwidths as not supported.
[bookmark: _GoBack]Observation 5: The case 3 can be seen as a combination of case 1 and case2, both proposal 1 and proposal 2 shall be complied together.
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