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1 Introduction
RAN2 has discussed the enhancement based on the objective “3.	Efficient and low latency serving cell configuration /activation /setup” in DCCA WI for several meetings. Several new features have been agreed in R16. In this paper, we discuss the related capabilities for the new features.

The related agreements are listed as following.

In RAN2#105

Agreements 
1. SCG Configuration in RRCResume message can be considered


Agreements:
1. The configured SCells (MCG and SCG) can be configured in deactivated or activated state by RRC upon addition or after a handover.  Timing requirements are up to RAN4.  FFS if this applies to resume.   

In RAN2#107

Agreements (Activation of SCells is not addressed by these agreements - to be discussed separately)
1	The LTE RRCConnectionResume message (Inactive to Connected) can contain the MCG SCell configuration and the associated UE behaviour in handling the SCell configuration is the same as in the Rel-15 RRC connection reconfiguration procedure. 
2	In NR and LTE Rel-16, the UE maintains the MCG SCell configuration upon the initiation of the resume procedure.
3	The RRC(Connection)Resume message contains an indication to restore/resume the MCG SCells (noting that behaviour in legacy eNBs that don't support this feature needs to be considered).
4	The (LTE and NR) RRC(Connection)Resume (Inactive to Connected))message can contain the SCG configuration and the associated UE behaviour in handling the SCG configuration is the same as in the Rel-15 RRC (connection) reconfiguration procedure.
5	In NR and LTE Rel-16, the UE maintains the SCG configuration upon the initiation of the resume procedure.
6	The RRC(Connection)Resume message contains an indication to restore/resume the SCG (noting that behaviour in legacy e/gNBs that don't support this feature needs to be considered).

In RAN2#107bis
· Direct SCell activation (setting the SCell state to activated or deactivated) in resume message is supported, if R4 can confirm that there are no blocking issues from their point of view

R2 assumes the following (can be slightly modified due to progress on Scell dormancy): 
· The UE supports network-controlled suspension of the SCG in RRC_CONNECTED.
· UE behaviour for a suspended SCG is FFS 
· The UE supports at most one SCG configuration, suspended or not suspended, in Rel16.
· In RRC_CONNECTED upon addition of the SCG, the SCG can be either suspended or not suspended by configuration.

2 Discussion
2.1 Capabilities in LTE
The following are the capability bits for direct SCell activation and SCell dormancy in LTE euCA.

[bookmark: _Toc12697931]4.3.19.16	dormantSCellState-r15
This field defines whether the UE supports the dormant SCell state, as specified in TS 36.321 [4] and TS 36.331 [5].
[bookmark: _Toc12697932]4.3.19.17	directSCellActivation-r15
This field defines whether the UE supports having an SCell configured in activated SCell state, as defined in TS 36.321 [4] and TS 36.331 [5].
[bookmark: _Toc12697933]4.3.19.18	directSCellHibernation-r15
This field defines whether the UE supports having an SCell configured in dormant SCell state, as defined in TS 36.321 [4] and TS 36.331 [5]. A UE that indicates support for this shall also indicate support for dormantSCellState-r15.

2.2 Direct SCell activation 
The LTE already have a direct SCell activation for RRC Connection reconfiguration (including handover). Since RAN2 agree that this also supported in Resume (unless RAN4 has blocking issue), an addition capability in LTE is necessary. Also in NR, we think that it can be divided to 2 capability bits, one for the direction SCell activation in Reconfiguration (including handover) and another for the configuration in RRC Resume.

Proposal 1: Introduce an optional capability bit in LTE to indicate whether the UE supports direct SCell activation in RRC Connection Resume message. 

Proposal 2: Introduce an optional capability bit in NR to indicate whether the UE supports direct SCell activation in RRC Reconfiguration message. 

Proposal 3: Introduce an optional capability bit in NR to indicate whether the UE supports direct SCell activation in RRC Resume message. 

2.2 SCell Dormancy and denser RS 
In Rel-16 DCCA WI, we do not have “dormancy state” in MAC but have some “dormancy behaviour” for SCell. The detail behaviour of SCell Dormancy is still unclear, thus we think that its capability is still FFS. Same applies to denser RS.

2.3 DC/CA configuration upon connection resume
The following is the new UE behaviour to support connection resume related DC/CA enhancement.
· Handle the MCG SCell configuration in MSG4 (LTE only)
· Handle the SCG configuration in MSG4 (LTE and NR)
· Maintain MCG SCell configuration in INACTIVE (LTE and NR)
· Maintain SCG configuration in INACTIVE (LTE and NR)

We think that all this feature should be optional and one per-UE capability bit for each sub-feature is enough. 

Proposal 4: In LTE RRC, introduce optional capability bits to indicate whether the UE support the following behaviors (one bit per sub-feature).
· Handle the MCG SCell configuration in RRCConnectionResume
· Handle the SCG configuration in RRCConnectionResume
· Maintain MCG SCell configuration in INACTIVE
· Maintain SCG configuration in INACTIVE
 


Proposal 5: In NR RRC, introduce optional capability bits to indicate whether the UE support the following behaviors (one bit per sub-feature).
· Handle the SCG configuration in RRCResume
· Maintain MCG SCell configuration in INACTIVE
· Maintain SCG configuration in INACTIVE

2.4 Suspended SCG
The behaviour of suspended SCG is still FFS. So, we can discuss the capability later.

2.5 Summary table 
The following table summarizes our proposal for the capabilities related to fast DC/CA setup in 

Table 1 - Capability for early fast DC/CA setup
	Sub-feature
	ASN.1
	Per
	Mandatory
	FDD/TDD
Diff
	FR1/FR2 Diff

	Direct SCell activation in RRC Connection Reconfiguration
	directSCellActivation-r15 in LTE RRC
	UE
	No
	No
	No

	Direct SCell activation in RRC Connection Resume 
	New in LTE RRC
	UE
	No
	No
	No

	Direct SCell activation in RRC Reconfiguration
	New in NR RRC
	UE
	No
	No
	No

	Direct SCell activation in RRC Resume 
	New in NR RRC
	UE
	No
	No
	No

	

	MCG SCell configuration in Connection Resume
	New in LTE RRC
	UE
	No
	No
	No

	SCG configuration in Connection Resume
	New in LTE RRC
	UE
	No
	No
	No

	Maintain MCG SCell configuration in LTE INACTIVE 
	New in LTE RRC
	UE
	No
	No
	No

	Maintain SCG configuration in LTE INACTIVE
	New in LTE RRC
	UE
	No
	No
	No

	

	SCG configuration in Resume
	New in NR RRC
	UE
	No
	No
	No

	Maintain MCG SCell configuration in NR INACTIVE
	New in NR RRC
	UE
	No
	No
	No

	Maintain SCG configuration in NR INACTIVE 
	New in NR RRC
	UE
	No
	No
	No

	



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

Proposal 1: Introduce an optional capability bit in LTE to indicate whether the UE supports direct SCell activation in RRC Connection Resume message. 

Proposal 2: Introduce an optional capability bit in NR to indicate whether the UE supports direct SCell activation in RRC Reconfiguration message. 

Proposal 3: Introduce an optional capability bit in NR to indicate whether the UE supports direct SCell activation in RRC Resume message. 

Proposal 4: In LTE RRC, introduce optional capability bits to indicate whether the UE support the following behaviors (one bit per sub-feature).
· Handle the MCG SCell configuration in RRCConnectionResume
· Handle the SCG configuration in RRCConnectionResume
· Maintain MCG SCell configuration in INACTIVE
· Maintain SCG configuration in INACTIVE
 
Proposal 5: In NR RRC, introduce optional capability bits to indicate whether the UE support the following behaviors (one bit per sub-feature).
· Handle the SCG configuration in RRCResume
· Maintain MCG SCell configuration in INACTIVE
· Maintain SCG configuration in INACTIVE
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