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1 Introduction
Rel-16 DC/CA enhancement WI is at late stage. We would like to discuss UE capability related to this WI, including the following aspects:

· Early measurements
· Dormancy SCell
· Direct SCell state configuration
· Blind resume
· Fast MCG recovery
2 Discussion  
2.1 Early measurements
In LTE euCA, the following two capabilities (ca-IdleModeMeasurements and ca-IdleModeValidityArea) were introduced to indicate whether the UE supports LTE early measurements and validity area, respectively.
MeasParameters-v1530 ::=


SEQUENCE {


qoe-MeasReport-r15




ENUMERATED {supported}

OPTIONAL,


qoe-MTSI-MeasReport-r15



ENUMERATED {supported}

OPTIONAL,


ca-IdleModeMeasurements-r15



ENUMERATED {supported}

OPTIONAL,


ca-IdleModeValidityArea-r15



ENUMERATED {supported}

OPTIONAL,

heightMeas-r15






ENUMERATED {supported}


OPTIONAL,


multipleCellsMeasExtension-r15


ENUMERATED {supported}


OPTIONAL

}

Observation 1: In LTE euCA, two capabilities (ca-IdleModeMeasurements and ca-IdleModeValidityArea) were introduced to indicate whether the UE supports LTE early measurements and validity area, respectively.

Similar capability as ca-IdleModeMeasurements should also be introduced in NR. Meanwhile, please note that NR UE supports both early measurements towards LTE cells and early measurements towards NR cells, to support fast setup of EN-DC/NE-DC [1].
Agreements (RAN2#105):

For IDLE/INACTIVE

1 Rel-16 early measurement configuration may contain both NR and LTE configuration, only NR configuration or only LTE configuration, to support various MR-DC and CA scenario. FFS on details.  IDLE mode and INACTIVE mode details will be discussed separately

2 NR early measurement configuration should include NR specific measurement parameters configurations.
3 Available beam and cell level measurement results can be included in early measurement reporting if configured.  
Observation 2: NR UE supports both early measurements towards LTE cells and early measurements towards NR cells, to support fast setup of EN-DC/NE-DC.
Thus, separate UE capabilities are required to be introduced.

Proposal 1: Introduce below UE capabilities on early measurements for NR UE

· One capability whether the NR UE supports early measurements towards NR cells

· One capability whether the NR UE supports early measurements towards LTE cells
Meanwile, RAN2 also agreed LTE UE can perform NR early measurements for fast setup of (NG)EN-DC [2].
Agreement (RAN2#105b)

11: LTE UE in IDLE mode, IDLE with suspended, and INACTIVE can be configured with NR early measurements to support fast setup of (NG)EN-DC (i.e. euCA is extended to support NR measurements). Details are FFS

Thus, we propose:

Proposal 2: Introduce below UE capability on early measurements for LTE UE

· One capability whether the LTE UE supports early measurements towards NR cells
Finally, RAN2 made a WA on validity area in RAN2#107b [3]. 
· There is a validity area, and the action when the UE exits the validity area is that the UE stops all early measurements.

· Validity area is configured by means of dedicated RRC signaling
· Validity area can be configured by means of: Lists of PCIs; Lists of CellIdentity;
· When UE reselects to a cell that is not part of the validity area (for any of the configured frequencies/cells) while measIdleDuration is running, UE should stop measurement. UE stops the timer. WA that the UE also clears the entire early measurement configuration.
Then similar to ca-IdleModeValidityArea in LTE, one UE capablity can be introduced for NR UE.   
Proposal 3: Introduce one capability whether the NR UE supports validity area

2.2 Dormancy SCell
Dormancy SCell was agreed in RAN2#107b [3]. 
· Based on RAN1/RAN4 reply LS, introduce ‘dormancy’ behaviour for NR SCell, i.e. the UE stops monitoring PDCCH on SCell but continue performing CSI measurements, AGC and beam management, if configured. 

· RAN2 confirms that UE “dormancy” operation is part of SCell activated state (i.e. not as part of SCell deactivated state)

We think that one UE capability can be introduced whether the UE supports it 

Proposal 4: Introduce below UE capability on dormancy SCell for NR UE

· One capability whether the NR UE supports dormancy SCell

2.3 Direct SCell state configuration
In RAN2#105 [1], it was agreed that the configured SCells (MCG and SCG) can be configured in deactivated or activated state by RRC upon addition or after a handover.
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.   

Since NR Rel-15 UE can’t support it, we think one UE capability can be introduced for it.
And in RAN2#107b [3], the direct SCell activation was extended to resume:

· 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

Note that it will be blind SCell activation because the measurement results are not available by RRCResume message. We think that it will cause different impacts on UE implementation from reconfiguration with sync and SCell addition. Thus, we think it is worth a separate capability:
Proposal 6: Introduce below UE capabilities on direct SCell state configuration for NR UE

· One capability whether the NR UE supports RRC configuration of SCell state upon SCell addition, SN addition and HO
· One capability whether the NR UE supports RRC configuration of SCell state upon resume
2.4 Blind resume
In RAN2#105 [1], it was agreed that blind SCell / SCG resume can be supported for both LTE and NR UE in Rel-16.
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).
Since NR-15 UE can’t support it, the UE needs to notify the NW whether it supports this functionality. Thus, the following NR UE capabilities can be introduced:
Proposal 6: Introduce below UE capabilities on blind resume for NR UE

· One capability whether the NR UE supports not deleting stored SCG configuration upon initialization of Resume procedure and configuration of SCG in RRC resume message for inactive UE

· One capability whether the NR UE supports not deleting stored SCell (of MCG) configuration upon initialization of Resume procedure

And the following LTE UE capabilities can be introduced:
Proposal 7: Introduce below UE capabilities on blind resume for LTE UE

· One capability whether the LTE UE supports not deleting stored SCG configuration upon initialization of Resume procedure and configuration of SCG in RRC resume message for inactive UE

· One capability whether the LTE UE supports not deleting stored SCell (of MCG) configuration upon initialization of Resume procedure and configuration of SCells in RRCConnectionResume message for inactive UE
2.5 Fast MCG recovery
According to current agreements on fast MCG recovery, both split SRB1 and SRB3 can be used to send MCG failure information for both LTE and NR UE:
Agreements for MCG fast recovery:

0
MCG fast recovery targets all MRDC architecture options

1:
When MCG failure occurs, UE follows SCG failure-like procedure:

i.
UE does not trigger RRC connection re-establishment. 

ii.
UE triggers an MCG failure procedure in which a failure information message is transmitted to the network via SCG.

2: 
MCG fast recovery targets the following use cases MCG leg RLF

FFS: Other uses cases. Can consider in future whether the mechanism can be also be applied in the case of other MCG failures. 

3
MCG fast recovery can only be triggered after AS security has been activated and the SRB2 and at least one DRB have been setup 

4
MCG failure indication should include:

i.
Available measurement results of MCG

ii.
MCG link failure cause

iii.
Available measurement results of SCG

iv.
Available measurement results of non-serving cells

5: 
For MCG failure indication, new RRC message in introduced, e.g. MCGFailureInformation.

6: 
SCG leg of the split SRB1 can be used for MCG fast recovery. 

FFS: If configured, SRB3 can be used for MCG fast recovery. Priority is to complete the solution based on split SRB1

7:
New SRB is not introduced for MCG fast recovery.

Agreements

1:
SRB3, if configured, can be used for MCG fast recovery. 

2:
For MCG fast recovery via SRB3, MCG Failure Information message in UL (same message as for SRB1 case) is encapsulated by the UE into an SN RRC message.

3:
For MCG fast recovery via SRB3, the MN response message in DL (either a reconfiguration with sync or release message) is encapsulated by the SN in an SN RRC message.

FFS Transmission of the complete message

In TS 38.306 [4], split SRB 1 and SRB3 are two separate UE capabilities. 
Observation 3: In TS 38.306, support of split SRB 1 and SRB3 are two separate UE capabilities. 
Thus, we think it is straight forward to also have separate UE capabilities whether the NR UE supports sending MCG failure information via split SRB1 or SRB3.
Proposal 8: Introduce below UE capabilities on fast MCG recovery for NR UE

· One capability whether the NR UE supports fast MCG recovery via split SRB1

· One capability whether the NR UE supports fast MCG recovery via SRB3

Similarly, separate UE capabilities can be introduced for LTE UE. 

Proposal 9: Introduce below UE capabilities on fast MCG recovery for LTE UE

· One capability whether the LTE UE supports fast MCG recovery via split SRB1

· One capability whether the LTE UE supports fast MCG recovery via SRB3
3 Summary
In the contribution, we discuss UE capability related to Rel-16 DCCA enhancement WI. We propose:  

Observation 1: In LTE euCA, two capabilities (ca-IdleModeMeasurements and ca-IdleModeValidityArea) were introduced to indicate whether the UE supports LTE early measurements and validity area, respectively.

Observation 2: NR UE supports both early measurements on LTE cells and early measurements on NR cells, to support fast setup of EN-DC/NE-DC.
Observation 3: In TS 38.306, support of split SRB 1 and SRB3 are two separate UE capabilities. 

Proposal 1: Introduce below UE capabilities on early measurements for NR UE

· One capability whether the NR UE supports early measurements towards NR cells

· One capability whether the NR UE supports early measurements towards LTE cells

Proposal 2: Introduce below UE capability on early measurements for LTE UE

· One capability whether the LTE UE supports early measurements towards NR cells

Proposal 3: Introduce one capability whether the NR UE supports validity area

Proposal 4: Introduce below UE capability on dormancy SCell for NR UE

· One capability whether the NR UE supports dormancy SCell

Proposal 6: Introduce below UE capabilities on direct SCell state configuration for NR UE

· One capability whether the NR UE supports RRC configuration of SCell state upon SCell addition, SN addition and HO
· One capability whether the NR UE supports RRC configuration of SCell state upon resume

Proposal 6: Introduce below UE capabilities on blind resume for NR UE

· One capability whether the NR UE supports not deleting stored SCG configuration upon initialization of Resume procedure and configuration of SCG in RRC resume message for inactive UE

· One capability whether the NR UE supports not deleting stored SCell (of MCG) configuration upon initialization of Resume procedure

Proposal 7: Introduce below UE capabilities on blind resume for LTE UE

· One capability whether the LTE UE supports not deleting stored SCG configuration upon initialization of Resume procedure and configuration of SCG in RRC resume message for inactive UE

· One capability whether the LTE UE supports not deleting stored SCell (of MCG) configuration upon initialization of Resume procedure and configuration of Scells in RRCConnectionResume message for inactive UE

Proposal 8: Introduce below UE capabilities on fast MCG recovery for NR UE

· One capability whether the NR UE supports fast MCG recovery via split SRB1

· One capability whether the NR UE supports fast MCG recovery via SRB3

Proposal 9: Introduce below UE capabilities on fast MCG recovery for LTE UE

· One capability whether the LTE UE supports fast MCG recovery via split SRB1

· One capability whether the LTE UE supports fast MCG recovery via SRB3
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