[bookmark: _Hlk491845607]3GPP TSG-RAN WG4 Meeting #93                                                                  R4-1913329	                                                                                                                               
Reno, US, 18th-22th Nov, 2019
Source:	Samsung
Title:	Discussion on BCS reporting for EN-DC BC
Agenda item:			7.5.2.3
Document for:	Approval
1. Introduction
In this contribution, we discuss the BCS reporting for EN-DC BC based on RAN2’s LS R2-1914226 which ask RAN4 to clarify how to report BCS for EN-DC BC.
LS R2-1914226
A terminal which supports an EN-DC configuration shall support:
· If any subsets of the EN-DC configuration do not specify its own bandwidth combination sets in 5.3B, then the terminal shall support the same E-UTRA bandwidth combination sets it signals the support for in E-UTRA CA configuration part of E-UTRA – NR DC and shall support the same NR bandwidth combination sets it signals the support for in NR CA configuration part of E-UTRA – NR DC.
· Else if one of the subsets of the EN-DC configuration specify its own bandwidth combination sets in 5.3B, then the terminal shall support a product set of channel bandwidth for each band specified by E-UTRA bandwidth combination sets, NR bandwidth combination sets, and EN-DC bandwidth combination sets it singnals the support.
RAN2 observe that the existing BCS signalling cannot support the above EN-DC configuration and so RAN2 is working on extending the UE capability signalling. To support it, RAN2 understands that the following types of BCS need to be signalled, at most.

[bookmark: OLE_LINK1][bookmark: OLE_LINK2]1)	BCS for LTE CA component
2)	BCS for NR CA component
3)	BCS for intra-band EN-DC component

Nevertheless, RAN2 is not sure the generic principle for what condition these three fields have to be included for an EN-DC band combination. For instance, for BCS reporting for EN-DC BC, RAN2 would like to ask RAN4 to clarify how to report BCS for EN-DC BC including:
1. Intra-band EN-DC without LTE CA or NR CA, e.g. DC_(n)41AA, DC_3A_n3A
2. Intra-band EN-DC with LTE CA and/or NR CA inside, e.g. DC_(n)41CA, DC_41C_n41A
3. Intra-band EN-DC with additional inter-band LTE CA and/or NR CA, e.g. DC_2A-(n)71AA, DC_(n)41AA_n77C

2. Discussion
In previous RAN4 discussion for EN-DC BCS, RAN4 agreed no E-UTRA BCS information is needed in NR specification in order to reduce UE fragmentation and save RAN4 specification effort with below agreements reached for EN-DC:
	· For intra-band EN-DC, Bandwidth Combination Sets shall be defined [1], and sent an LS to RAN2 informing them that Bandwidth Combination Sets will be added for intra-band EN-DC[2].
· A terminal which supports an inter-band EN-DC configuration shall support the same  E-UTRA bandwidth combination sets it signals the support for in E-UTRA CA configuration part of E-UTRA – NR DC and shall support the same  NR bandwidth combination sets that it signals the support for in  NR CA configuration part of E-UTRA – NR DC[3]. RAN4 reply LS to RAN2 [4], there is no separate BCS defined for inter-band EN-DC, and the BCS of LTE and BCS of NR are re-used.


In additional, RAN4 also discussed how to handle the BCS for inter-band EN-DC including intra-band EN-DC and RAN4 agreed Alt2 in [5]:
	· Alt. 2: UE shall support a product set of channel bandwidth for each band specified among E-UTRA BCS, NR BCS, and EN-DC BCS.


Based on all above agreements, The UE just supports the BCSs it signals the support not all BCSs belong to E-UTRA CA, NR CA or intra-band EN-DC. And the generic principle to report BCS for EN-DC can refer to below scenarios, the UE shall:
· For Intra-band EN-DC combination
· Regardless with or without E-UTRA CA and/or NR CA
· Intra-band EN-DC bandwidth combination sets have to be reported. 
· For Inter-band EN-DC combination
· Not including intra-band EN-DC
· Report E-UTRA CA bandwidth combination sets and NR CA bandwidth combination sets simultaneously.
· If corresponding bandwidth combination sets have been already reported, the same BCS would be applied for inter-band EN-DC combination.
· Including intra-band EN-DC
· Case1: report NR CA bandwidth combination sets and intra-band EN-DC bandwidth combination sets simultaneously, i.e., DC_(n)41AA_n77C.
· Case2: report E-UTRA CA bandwidth combination sets and intra-band EN-DC bandwidth combination sets simultaneously, i.e., DC_2A_(n)71AA.
· Case3: report E-UTRA CA bandwidth combination sets, NR CA bandwidth combination sets and intra-band EN-DC bandwidth combination sets simultaneously, i.e., DC_1A-3A_n3A-n78A-n79A.
Therefore, for EN-DC, UE need to report these three types of BCS, at most.
1)	BCS for LTE CA component
2)	BCS for NR CA component
3)	BCS for intra-band EN-DC component
[bookmark: _GoBack]And for some band combination cases, the UE need report these three types of BCS simultaneously, and support a product set of channel bandwidth for each band specified among E-UTRA CA BCSs, NR CA BCSs, and intra-band EN-DC BCSs.
4. Conclusion
In this contribution for EN-DC BCS, we summarized the discussion progress and agreements, and proposed
Proposal 1:
The generic principle to report BCS for EN-DC can refer to below scenarios, the UE shall:
· For Intra-band EN-DC combination
· Regardless with or without E-UTRA CA and/or NR CA
· Intra-band EN-DC bandwidth combination sets have to be reported. 
· For Inter-band EN-DC combination
· Not including intra-band EN-DC
· Report E-UTRA CA bandwidth combination sets and NR CA bandwidth combination sets simultaneously.
· If corresponding bandwidth combination sets have been already reported, the same BCS would be applied for inter-band EN-DC combination.
· Including intra-band EN-DC
· Case1: report NR CA bandwidth combination sets and intra-band EN-DC bandwidth combination sets simultaneously, i.e., DC_(n)41AA_n77C.
· Case2: report E-UTRA CA bandwidth combination sets and intra-band EN-DC bandwidth combination sets simultaneously, i.e., DC_2A_(n)71AA.
· Case3: report E-UTRA CA bandwidth combination sets, NR CA bandwidth combination sets and intra-band EN-DC bandwidth combination sets simultaneously, i.e., DC_1A-3A_n3A-n78A-n79A.
Proposal 2: Reply LS to RAN2 in R4-1913330.
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