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During RAN2#111e meeting, an LS on cell-grouping UE capability for synchronous NR-DC was sent from RAN2 to RAN1 and RAN4. The LS asked RAN1 and RAN4 to review the views expressed in RAN2 on cell grouping UE capability signaling for synchronous NR-DC and provide their view on the need of cell grouping UE capability signaling, including the need of differentiation between MCG and SCG.

In this contribution, we provide our analysis on cell-grouping UE capability for synchronous NR-DC.
Discussion
Based on TS38.306, RAN2 has already included UE capabilities (copied below) to report the supported sPCell+SCell CA combinations from TDD/FDD and FR1/FR2 perspective. With the following UE capabilities, UE is allowed to report whether it supports to put sPCell in FR1 FDD band, FR1 TDD band or FR2 TDD band in different cases.

	Definitions for parameters
	Per
	M
	FDD-TDD
DIFF
	FR1-FR2
DIFF

	fr1fdd-FR1TDD-CA-SpCellOnFR1FDD
Indicates whether the UE supports an FR1 FDD SpCell (and possibly SCells) when configured with an FR1 TDD SCell.
	UE
	No
	No
	No

	fr1fdd-FR1TDD-CA-SpCellOnFR1TDD
Indicates whether the UE supports an FR1 TDD SpCell (and possibly SCells) when configured with an FR1 FDD SCell.
	UE
	No
	No
	No

	fr1fdd-FR1TDD-FR2TDD-CA-SpCellOnFR1FDD
Indicates whether the UE supports an FR1 FDD SpCell (and possibly SCells) when configured with an FR1 TDD SCell and an FR2 TDD SCell.
	UE
	No
	No
	No

	fr1fdd-FR1TDD-FR2TDD-CA-SpCellOnFR1TDD
Indicates whether the UE supports an FR1 TDD SpCell (and possibly SCells) when configured with an FR1 FDD SCell and an FR2 TDD SCell.
	UE
	No
	No
	No

	fr1fdd-FR1TDD-FR2TDD-CA-SpCellOnFR2TDD
Indicates whether the UE supports an FR2 TDD SpCell (and possibly SCells) when configured with an FR1 FDD SCell and an FR1 TDD SCell.
	UE
	No
	No
	No

	fr1fdd-FR2TDD-CA-SpCellOnFR1FDD
Indicates whether the UE supports an FR1 FDD SpCell (and possibly SCells) when configured with an FR2 TDD SCell.
	UE
	No
	No
	No

	fr1fdd-FR2TDD-CA-SpCellOnFR2TDD
Indicates whether the UE supports an FR2 TDD SpCell (and possibly SCells) when configured with an FR1 FDD SCell.
	UE
	No
	No
	No

	fr1tdd-FR2TDD-CA-SpCellOnFR1TDD
Indicates whether the UE supports an FR1 TDD SpCell (and possibly SCells) when configured with an FR2 TDD SCell.
	UE
	No
	No
	No

	fr1tdd-FR2TDD-CA-SpCellOnFR2TDD
Indicates whether the UE supports an FR2 TDD SpCell (and possibly SCells) when configured with an FR1 TDD SCell.
	UE
	No
	No
	No



Furthermore, RAN2 has already defined a UE capability (i.e., pCell-FR2) to indicate whether the UE supports PCell operation on FR2. 

	pCell-FR2
Indicates whether the UE supports PCell operation on FR2.
	UE
	Yes
	No
	FR2 only




Regarding NR-DC, RAN2 has made the following agreements on cell-grouping for MCG and SCG. RAN2 reached consensus that cell-grouping is needed at least for asynchronous NR-DC, but companies had different view on whether cell-grouping is needed or not for synchronous NR-DC.


	For asynchronous NR-DC:
· Introduce 1-bit indication on whether Rel-16 UE supports asynchronous operation and its supported cell grouping for a given band combination.
· Absence of cell grouping signaling means the UE only support Rel-15 cell grouping (i.e. MCG fully in FR1 and SCG fully in FR2)
· Cell grouping signaling is supported, FFS: signaling detail of cell grouping (LTE cell grouping capability can be considered)
· MCG and SCG can be differentiated in cell grouping signaling (provided that we can finally agree on a signaling solution). FFS how to signal.

For synchronous NR-DC:
· Capture in Rel-16 38.306 “The UE shall not report this UE capability from this release” in field description of sfn-SyncNRDC.
· The UE shall support Rel-15 cell grouping (i.e. MCG fully in FR1 and SCG fully in FR2), for backward compatibility with Rel-15 network. No new signaling is required to be introduced for this.
· RAN2 intends to introduce a releasre-16 UE capability for sync-DC (can be 1 bit, cell grouping or else) in a future meeting. Absence of such UE capability parameter means the UE supports Rel-15 cell grouping only (i.e. MCG fully in FR1 and SCG fully in FR2).



We provide our analysis on whether cell-grouping is needed for synchronous NR-DC below.

Requirements comparison between synchronous NR-DC and inter-band NR CA

As summarized in the following table, the MTTD and MRTD requirements for synchronous NR-DC and inter-band NR CA are almost the same. From this perspective, it seems reasonable for UE to following what we have done for CA, i.e., reporting whether FR1/FR2 and/or TDD/FDD can be the sPCell and reporting whether FR2 cell can be PCell.

Since the signaling for reporting whether FR1/FR2 and/or TDD/FDD can be the sPCell and reporting whether FR2 cell can be PCell is already in place for CA, UE can already reuse this mechanism to report its supported sPCell. 

	
	Synchronous NR-DC
	NR CA (Inter-band)

	MTTD
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	[image: ]

	MRTD
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Operation comparison between synchronous NR-DC and inter-band NR CA from RAN1 perspective
From RAN1 perspective, most of the operations of synchronous NR-DC and inter-band NR CA (with two PUCCH groups) are almost the same except for power sharing for NR-DC, which is specific to NR-DC. 


Based on the above analysis, it seems that both the RAN4 requirements and RAN1 operation are almost the same for synchronous NR-DC and inter-band NR CA. It makes sense to reuse the same mechanism of NR CA for NR-DC, i.e., UE reports whether sPCell should be in FR1 FDD band, FR1 TDD band or FR2 TDD band in different cases. From our perspective, it seems unnecessary to introduce cell-grouping for synchronous NR-DC on top of the current sPCell reporting mechanism for NR CA. 

[bookmark: _GoBack]Proposal 1: Cell-grouping for synchronous NR-DC is NOT introduced.

With the above proposal, we would like to reply the RAN2 LS as below.

	RAN1 would like to thank RAN2 for the LS (R1-2007525/R2-2008662) on cell-grouping UE capability for synchronous NR-DC.
From our perspective, it seems unnecessary to introduce cell-grouping for synchronous NR-DC on top of the current sPCell reporting mechanism for NR CA. 



Conclusion
In this contribution, we provide our analysis on cell-grouping UE capability for synchronous NR-DC with the following proposal.

Proposal 1: Cell-grouping for synchronous NR-DC is NOT introduced.

With the above proposal, we would like to reply the RAN2 LS as below.

	RAN1 would like to thank RAN2 for the LS (R1-2007525/R2-2008662) on cell-grouping UE capability for synchronous NR-DC.
From our perspective, it seems unnecessary to introduce cell-grouping for synchronous NR-DC on top of the current sPCell reporting mechanism for NR CA. 



Reference
R2-2008662, LS on cell-grouping UE capability for synchronous NR-DC, RAN2#111e.
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