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1 Introduction

In RAN2-100s meeting, the following agreements have been made regarding on the BPC report:

Agreements for standalone and MR-DC

1 The UE only reports the BPC combinations associated to the reported band combinations rather than BPC combinations associated to all the band combinations supported by the UE, where the reported BPC combinations include the super set BPC combinations and fallback BPC combinations where the capabilities are different from the superset BPC.
In this contribution, we will further discuss the BPC fallback definition and BPC report.
2 Discussion 
2.1 Fallback mechanism of BPC report
The BPC combinations would include different Bandwidth class combinations and the associated BPC capabilities such as MIMO, modulation order as shown below: 
Table 1 BPC table example
	BPC list
	Bandwidth class combinations
	MIMO capability 
	Modulation type
	

	
	
	
	
	

	Entry 1
	BWC-C(2CC) + BWC-A(1CC)
	CC1: 2 layers , CC2 : 2Layer,

CC3: 2layer
	256QAM
	Different fallback of entry 2


	Entry 2
	BWC-C(2CC) + BWC-A(1CC)
	CC1: 8 layers , CC2 : 8Layer,

CC3: 8 layer
	64QAM
	Different fallback of entry 1


	Entry 3
	BWC-A(1CC) + BWC-A(1CC)
	CC1: 8 layers , CC2 : 8Layer
	64QAM
	Different fallback of entry1 Same fallback of entry 2 

	Entry 4
	BWC-A(1CC) + BWC-A(1CC)
	CC1: 4 layers , CC2 : 4Layer
	256QAM
	Different fallback of entry 1,2,3

	Entry 5
	BWC-A(1CC)
	CC1: 8 layers 
	256QAM
	Different fallback of entry1,2,3,4


         Note1: Assuming that BWC-A is 1CC (100MHZ), BWC-C is 2CC (200MHZ).

For a particular Bandwidth class combination, there may be different BPC capabilities combination for example (entry1, entry2) or (entyr3, entry 4). The entry 3 could be consider as a different fallback of entry4 and vice visa.

Proposal 1: one BPC could be considered as the fallback BPC with different capabilities of a BPC with same bandwidth class combination and different BPC capabilities. 
For different bandwidth class combinations, if a lower order bandwidth class combination could be formulated by removal of one or more of the CC from the high order bandwidth class combination, the lower bandwidth class combination could be considered as the fallback of the higher order bandwidth class combination.
If the BPC capabilities of a fallback BPC could be formulated by removing only one or more CC without changing any other capabilities from a super set BPC, the BPC could be considered as fallback BPC with same capabilities. Otherwise, the BPC is a fallbakc BPC with different capabilities. 
For example, the entry 3 could be the fallback of entry 2 with the same capabilities. And entry 4 is the fallback of entry 2 with different capabilities.

Proposal 2: if a lower order bandwidth class combination could be formulated by removal of one or more of the CC from the high order bandwidth class combination the lower bandwidth class combination cold be considered as the fallback of the higher order bandwidth class combination
Proposal 3: If the BPC capabilities of a fallback BPC could be formulated by only removing one or more of the CC from the BPC capablites of a super set BPC, the BPC could be considered as fallback BPC with same capabilities. Otherwise, the BPC is a fallback BPC with different capabilities
Based on the above proposals, the BPC fallback could be defined as:

Fallback BPC: A BPC with the bandwidth class combination that either same as the bandwidth class combination of super set BPC or by would result from bandwidth class combination of super set BPC by removal of at least one CC.
Fallback BPC with same capabilities: a fallback BPC with BPC capabilities that would result from BPC capabilities of super set BPC by removal of at least one CC without changing any other capabilities.

Proposal 4: capture the following BPC fallback definition in TS 306 as below:

Fallback BPC: A BPC with the bandwidth class combination that either same as the bandwidth class combination of super set BPC or would result from bandwidth class combination of super set BPC by removal of at least one CC.

Fallback BPC with same capabilities: a fallback BPC with BPC capabilities that would result from BPC capabilities of super set BPC by removal of at least one CC without changing any other capabilities.
2.2 BPC report
It has been agreed that the UE would only report the PBC associated with the reported band combination. However, it would still be a large size considering the different BPC capabilities are correlated with each other. Even for a particular carrier combination, several repetitions would still be needed to report different BPC fallback. For example, in the following BPC table, if the UE is request to report Band combination of (2CC+1CC), then the UE would still need to report entry 4, and different fallbacks of entry4 (entry 5, entry 2, entry 1) as below, only Entry 3 is omitted as the same fallback:

Table 2 BPC report by skipping fallback with same capabilities
	BPC list
	Bandwidth class combinations
	MIMO capability 
	Modulation type

	Entry 1
	BWC-A(1CC)
	CC1: 8 layers 
	256QAM

	Entry 2
	BWC-A(1CC) + BWC-A(1CC)
	CC1: 4 layers , CC2 : 4Layer
	256QAM

	Entry 3
	BWC-A(1CC) + BWC-A(1CC)
	CC1: 8 layers , CC2 : 8Layer
	64QAM

	Entry 4
	BWC-C(2CC) + BWC-A(1CC)
	CC1: 8 layers , CC2 : 8Layer,

CC3: 8 layer
	64QAM

	Entry 5
	BWC-C(2CC) + BWC-A(1CC)
	CC1: 2 layers , CC2 : 2Layer,

CC3: 2layer
	256QAM


If the network only considers 64QAM capabilities, the different fallback of entry 4, entry 2 and entry1 is not necessary for the network as below table, i.e. only entry 4 is needed to be reported, and different fallback entry 1,2,5 and same fallback enty 3 are not needed any more.
Table 3 BPC report by requrest and skipping fallback with same capabilities
	BPC list
	Bandwidth class combinations
	MIMO capability 
	Modulation type

	Entry 1
	BWC-A(1CC)
	CC1: 8 layers 
	256QAM

	Entry 2
	BWC-A(1CC) + BWC-A(1CC)
	CC1: 4 layers , CC2 : 4Layer
	256QAM

	Entry 3
	BWC-A(1CC) + BWC-A(1CC)
	CC1: 8 layers , CC2 : 8Layer
	64QAM

	Entry 4
	BWC-C(2CC) + BWC-A(1CC)
	CC1: 8 layers , CC2 : 8Layer,

CC3: 8 layer
	64QAM

	Entry 5
	BWC-C(2CC) + BWC-A(1CC)
	CC1: 2 layers , CC2 : 2Layer,

CC3: 2layer
	256QAM


The same issue also exists for other BPC capabilities for example MIMO capabilities. Thus it would be beneficial to reduce BPC report for different fallback if the network could request BPC by considered BPC capabilities.
Proposal 5: the network could request BPC by considered BPC capabilities to reduce BPC report for the different fallbacks.
3 Conclusion
In this contribution, we discussed the BPC fallback definition and BPC report in NR, and propose:

Proposal 1: one BPC could be considered as the fallback BPC with different capabilities of a BPC with same bandwidth class combination and different BPC capabilities. 

Proposal 2: if a lower order bandwidth class combination could be formulated by removal of one or more of the CC from the high order bandwidth class combination the lower bandwidth class combination cold be considered as the fallback of the higher order bandwidth class combination
Proposal 3: If the BPC capabilities of a fallback BPC could be formulated by only removing one or more of the CC from the BPC capablites of a super set BPC, the BPC could be considered as fallback BPC with same capabilities. Otherwise, the BPC is a fallback BPC with different capabilities
Proposal 4: capture the following BPC fallback definition in TS 306 as below:

Fallback BPC: A BPC with the bandwidth class combination that either same as the bandwidth class combination of super set BPC or would result from bandwidth class combination of super set BPC by removal of at least one CC.

Fallback BPC with same capabilities: a fallback BPC with BPC capabilities that would result from BPC capabilities of super set BPC by removal of at least one CC without changing any other capabilities
Proposal 5: the network could request BPC by considered BPC capabilities to reduce BPC report for the different fallbacks.
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