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1
Introduction

In RAN2#104 meeting, an LS on BCS definition for MR-DC options was sent to RAN4 with the following questions on capability reporting of BCS for NGEN-DC and NE-DC, as this would potentially impact the UE capability reporting [1].

Q1: It is RAN2 understanding that there is no BCS separately defined for EN-DC, but the BCS of LTE and BCS of NR are used. Is the same logic used for NGEN-DC and NE-DC?

Q2: If the answer to Q1 is No, how to report the BCS for NGEN-DC and NE-DC?

In this paper, we summarize the BCS concept using in current RAN4 spec and give some discussions on BCS definition for MR-DC options.
2
Discussion

The concept of BCS is introduced in E-UTRA and NR for supporting CA band combinations and related set of supported uplink and downlink bandwidth combinations. The purpose of introducing BCS is to simplify the UE implementation by reducing the support combinations of bandwidth. The requirements for CA are defined for CA configurations with associated bandwidth combination sets. Within the aggregation configuration, UE can report a combination set, which defines where to allocate the resource blocks. 

In current NR specifications of 38.101, the usage of BCS is summarized as shown in Table 1 [2-4].

Table 1   The usage of BCS in NR spec
	NR Spec
	Configuration Type
	Content Available
	Bandwidth combination set

	38.101-1
	intra-band contiguous CA
	Y
	Y

	
	intra-band non-contiguous CA
	N/A
	-

	
	inter-band CA
	Y
	Y

	38.101-2
	intra-band contiguous CA
	Y
	Y

	
	intra-band non-contiguous CA
	Y
	Y

	
	inter-band CA
	N/A
	-

	38.101-3
	Inter-band CA configurations between FR1 and FR2
	Y
	Y

	
	Intra-band contiguous EN-DC
	Y
	Y

	
	Intra-band non-contiguous EN-DC
	Y
	Y

	
	Inter-band EN-DC within FR1
	Y
	N

	
	Inter-band EN-DC including FR2
	Y
	N

	
	Inter-band EN-DC including FR1 and FR2
	Y
	N


Observation 1: The concept of BCS has already been used in current version of NR spec for intra-band contiguous CA, intra-band non-contiguous CA and inter-band CA.

Observation 2: The concept of BCS has been introduced for intra-band EN-DC. 

Observation 3: There is no separate BCS for inter-band EN-DC. The BCS concepts are used for configurations of E-UTRA part and NR part respectively.
In RAN2 spec [5], MR-DC with the 5GC includes the following 3 options of E-UTRA-NR Dual Connectivity, NR-E-UTRA Dual Connectivity and NR-NR Dual Connectivity. 

NG-RAN supports NGEN-DC, in which a UE is connected to one ng-eNB that acts as a MN and one gNB that acts as a SN. The ng-eNB is connected to the 5GC and the gNB is connected to the ng-eNB. NG-RAN supports NE-DC, in which a UE is connected to one gNB that acts as a MN and one ng-eNB that acts as a SN. The gNB is connected to 5GC and the ng-eNB is connected to the gNB. NG-RAN supports NR-DC, in which a UE is connected to one gNB that acts as a MN and another gNB that acts as a SN. The master gNB is connected to the 5GC via the NG interface and to the secondary gNB via the Xn interface. The secondary gNB might also be connected to the 5GC via the NG-U interface.
From RAN4 aspects, the configurations for NGEN-DC and NE-DC will be acted as a separate table for different combinations in the spec. To this aspect, there is no big difference between the EN-DC and NGEN-DC / NE-DC. Thus, the mechanism of using BCS in EN-DC can also apply to the cases of NGEN-DC and NE-DC, in which the BCS can be used for configurations of NR part and E-UTRA part respectively.
Proposal 1: The same mechanism of using BCS in EN-DC is suggested to MR-DC options of NGEN-DC and NE-DC. For intra-band MR-DC, a BCS of MR-DC combination will be introduced. For inter-band MR-DC, no separate BCS of MR-DC combination is required, but the BCS concept will be used for configurations of NR part and E-UTRA part respectively.
Based on the above discussion, we suggest the Reply LS on BCS definition for MR-DC options to RAN2 show as below.
Q1: It is RAN2 understanding that there is no BCS separately defined for EN-DC, but the BCS of LTE and BCS of NR are used. Is the same logic used for NGEN-DC and NE-DC?

[RAN4] There is no separate BCS for inter-band EN-DC, but for intra-band EN-DC, the concept of BCS has already been introduced in current NR spec. The same mechanism of using BCS in EN-DC will be applied to NGEN-DC and NE-DC.
Q2: If the answer to Q1 is No, how to report the BCS for NGEN-DC and NE-DC?

[RAN4] For intra-band MR-DC, a BCS for MR-DC combination is required and reported. For inter-band MR-DC, no separate BCS is required and the BCS will be used and reported for configurations of NR part and E-UTRA part respectively.
3
Conclusion

In this contribution, the issue related to BCS in NR is discussed. We summarize the BCS concept using in current RAN4 spec and give our suggestion on BCS definition for MR-DC options. Based on the discussion, we have concluded the following observations and proposal.
Observation 1: The concept of BCS has already been used in current version of NR spec for intra-band contiguous CA, intra-band non-contiguous CA and inter-band CA.

Observation 2: The concept of BCS has been introduced for intra-band EN-DC. 

Observation 3: There is no separate BCS for inter-band EN-DC. The BCS concepts are used for configurations of E-UTRA part and NR part respectively.
Proposal 1: The same mechanism of using BCS in EN-DC is suggested to MR-DC options of NGEN-DC and NE-DC. For intra-band MR-DC, a BCS of MR-DC combination will be introduced. For inter-band MR-DC, no separate BCS of MR-DC combination is required, but the BCS concept will be used for configurations of NR part and E-UTRA part respectively.

Furthermore, the Reply LS on BCS definition for MR-DC options to RAN2 is suggested as below.
Q1: It is RAN2 understanding that there is no BCS separately defined for EN-DC, but the BCS of LTE and BCS of NR are used. Is the same logic used for NGEN-DC and NE-DC?

[RAN4] There is no separate BCS for inter-band EN-DC, but for intra-band EN-DC, the concept of BCS has already been introduced in current NR spec. The same mechanism of using BCS in EN-DC will be applied to NGEN-DC and NE-DC.
Q2: If the answer to Q1 is No, how to report the BCS for NGEN-DC and NE-DC?
[RAN4] For intra-band MR-DC, a BCS for MR-DC combination is required and reported. For inter-band MR-DC, no separate BCS is required and the BCS will be used and reported for configurations of NR part and E-UTRA part respectively.
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