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1 Introduction
In RAN2#111e, RAN2 has discussed the cell group capability for NR-DC and the following agreements are made.

· For sync NR-DC:
38.306 CR to capture “The UE shall not report this UE capability from this release” in field description of sfn-SyncNRDC
Confirm that Rel-16 UE shall support Rel-15 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 async 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 is supported, FFS: signaling detail of cell grouping (LTE cell grouping capability can be considered)
MCG and SCG can be differentiated in cell grouping signalling (provided that we can finally agree on a signalling solution) FFS how to signal
· Assume to send LS, at least for information. 

And in RAN2#112e, the following related are made agreement 

Agreements

· 1	R2-2009186 and R202009187 can be agreed.
· 2	RAN2 assumes Rel-15 E-UTRA UE capabilities related to SCells apply for SCells of the E-UTRA MCG and for SCells of the E-UTRA SCG. Exceptions to this can be discussed case by case.
· 3	Await input from RAN1/RAN4 on cell grouping for synchronous NR-DC before deciding the RAN2 signalling.
· 4	Discuss received LSs from RAN1 and RAN4 on the need for cell grouping for synchronous NR-DC and the impact on RAN2 signalling in email discussion until next meeting.

In this paper, we continues to discuss the how to define the NR-DC cell group capability signaling. 
2 Discussion
2.1 Cell Group capability for asynchronous NR-DC 
The need for asynchronous NR-DC cell grouping capability has been concluded in both RAN1 and RAN2. In addition, RAN2 also agreed to have MCG and SCG differentiation for cell group signalling. The detail signal is still need further discussion. Considering that Rel-16 functionality (and ASN.1) is already frozen, 3GPP should finalize remaining issue as soon as possible. In our understanding, the asynchronous NR-DC is one of important DCCA feature that will be deployed in the field. It is not so nice to delay the capability again and again and result in delay of this feature in the marketing. We therefore suggest RAN2 to define the asynchronous NR-DC cell grouping capability no matter synchronous NR-DC cell grouping capability is concluded or not in this meeting.

Regarding to how to define the signalling for asynchronous NR-DC cell grouping, we prefer to follow the LTE DC cell group capability design. We believe that the asynchronous cell grouping capability for LTE DC has been well discussed back to LTE era and we see no big issue to reuse it. The proposal from R2-2010593 [1] has provided good approach on how to extend the LTE DC style to have MCG/SCG differentiation. In particular, we suggest that adopt the option 1 style from R2-2010593, which is simple and straightforward. 

The suggested ASN.1 code copied as below.

CA-ParametersNRDC-v16xy ::= SEQUENCE {
	supportedCellGrouping-r16		CHOICE {
				threeEntries-r16				BIT STRING (SIZE(6)),
				fourEntries-r16					BIT STRING (SIZE(14)),
				fiveEntries-r16					BIT STRING (SIZE(30))
	}																		OPTIONAL
}

Proposal 1: For asynchronous NR-DC, adopt the option 1 in R2-2010593 (LTE DC style) to define cell grouping capability.

2.2 Cell Group capability for synchronous NR-DC 
On the other hand, RAN2 had not agreed to introduce synchronous NR-DC cell grouping capability. An LS R2-2008662 is sent to ask opinion from RAN1 and RAN4. In the reply LS from RAN1 R1-2009570 [2], it is still unclear on whether RAN1 think the capability is needed or not. However, in the reply LS from RAN4 R4-2017847 [3], RAN4 clear indicates that the synchronous NR-DC cell grouping capability is beneficial. In this case, we think that the reasonable way forward is to define the synchronous NR-DC cell grouping capability.

On the detail ASN.1 define for the synchronous NR-DC cell grouping capability. We understand the main motivation to have synchronous NR-DC cell grouping capability is due to the FR2 band introduced in NR. So, probably it is not necessary to have fine granularity (per band) as LTE DC style. The RAN1 LS provide another way of cell group and is differentiated based on {FR1 licensed TDD, FR1 unlicensed TDD, FR1 licensed FDD, FR2}. We think this could be used for synchronous NR-DC. Sample code show below, where mcgCellGroup identifies one or multiple from {FR1 licensed TDD, FR1 unlicensed TDD, FR1 licensed FDD, FR2} that could be configured for MCG and scgCellGroup identifies one or multiple from {FR1 licensed TDD, FR1 unlicensed TDD, FR1 licensed FDD, FR2} that could be configured for SCG.

CA-ParametersNRDC-v16xy ::= SEQUENCE {
	supportedSyncCellGrouping-r16		SEQUENCE {
       mcgCellGroup-r16    BIT STRING (SIZE(4)),
       scgCellGroup-r16    BIT STRING (SIZE(4))
	}																		OPTIONAL
}


Proposal 2: For asynchronous NR-DC, adopt the PUCCH framework style in R1-2009570 to define cell grouping capability.

3 Conclusions	
Base on the discussion in section 2, we propose the following: 

Proposal 1: For asynchronous NR-DC, adopt the option 1 in R2-2010593 (LTE DC style) to define cell grouping capability.

Proposal 2: For asynchronous NR-DC, adopt the PUCCH framework style in R1-2009570 to define cell grouping capability.
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