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1 Introduction
In RAN2#109-e [1], the following CRs were endorsed (not for RP approval):

R2-2001190
TP for 38.331 on introducing UE capability for eDDCA
Huawei
draftCR
Rel-16
38.331
15.8.0
LTE_NR_DC_CA_enh-Core
Late
R2-2001191
TP for 36.331 on introducing UE capability for eDCCA
Huawei
draftCR
Rel-16
36.331
15.8.0
LTE_NR_DC_CA_enh-Core
Late
R2-2001192
Running CR for 38.306 on introducing UE capability for eDCCA
Huawei
CR
Rel-16
38.306
15.8.0
0247
-
B
LTE_NR_DC_CA_enh-Core
Late
R2-2002335
Running CR for 36.306 on introducing UE capability for eDCCA
Huawei
CR
Rel-16
36.306
15.7.0
1744
-
B
LTE_NR_DC_CA_enh-Core

Due to time limitation, only some easy agreements were made in RAN2#109bis-e [2]:

· Remove FFS1 in endc-IdleInactiveMeasurements-r16, i.e. a LTE UE that supports endc-IdleInactiveMeasurements-r16 is not required to support ca-IdleInactiveMeasurements-r16.

· Remove FFS2 in endc-IdleInactiveMeasurements-r16, i.e. in LTE, endc-IdleInactiveMeasurements-r16 applies to LTE IDLE, INACTIVE, and RRC connection suspension states.

· In NR, UE capability for MCG RLF recovery via SCG does not distinguish between NR and E-UTRA SCG.

· LTE UE that supports idleInactiveValidityAreaList-r16 is not required to support ca-IdleModeValidityArea-r15 (i.e. remove the FFS).

· We will have 2 separate NR capabilities, ca-idle-inactive-MeasReport-r16 and nedc-idle-inactive-MeasReport-r1, to distinguish LTE and NR measurements (naming TBD)

· Split resumeWithSCells -r16 in two separate LTE capabilities:
a) not deleting stored MCG SCell configuration when initiating the resume procedure"
b) (re-)configuration of MCG SCells in the RRCConnectionResume message", 


 Condition: if Ue support a the UE also must support b
In our understanding, we still have the following FFSs to conclude :
· direct SCell activation 

· FFS1: whether directSCellActivation-r15 covers the NE-DC LTE SCG SCell (for LTE only)

· FFS2: whether combine directSCellActivationResume-r16 and directSCellActivation-r16 (for NR only)

· FFS3: whether separate capability for SCG SCell (for both LTE and NR)
· FFS4: introduce FR1/FR2 separation (for NR only)
· NR SSB based early measurements 

· FFS5: introduce separate capabilities for NR FR1 and NR FR2 measurements (for LTE)
· FFS6: set FR1/FR2 separation to "Yes": i.e. separate support for NR FR1 measurements and NR FR2 measurements (for NR)
In this contribution, we provide our views on these FFSs.
2 Discussion  
2.1 Capability of direct SCell activation
The background is that LTE and NR direction SCell activation were agreed to be supported for both MCG SCells and SCG SCells. And it is applied to RRC reconfiguartion and resume procedure for EN-DC, NR-DC and NE-DC. Then how to indicate that capability becomes quite complex.
Observation 1: LTE and NR direction SCell activation were agreed to be supported for both MCG SCells and SCG SCells. And it is applied to RRC reconfiguartion and resume procedure for EN-DC, NR-DC and NE-DC. Then how to indicate that capability becomes quite complex.
Currently, the following table 1 provides a good summary for FFS1-FF3:

	Definitions
	ASN.1 Container
	Per
	M
	FDD-TDD

DIFF
	FR1-FR2 DIFF

	directSCellActivation-r15

Direct E-UTRA MCG SCell activation in E-UTRA RRC Connection Reconfiguration message

Direct E-UTRA SCG SCell activation (for NE-DC) in E-UTRA RRC Connection Reconfiguration message (Contained in NR RRC Reconfiguration message)

FFS1: whether covers the NE-DC LTE SCG SCell
FFS3: whether separate capability for SCG SCell  
	UE-EUTRA-Capability in 36.331
	UE
	No
	No
	No

	directSCellActivationResume-r16

Direct E-UTRA MCG SCell activation in E-UTRA RRC Connection Resume message 

Direct E-UTRA SCG SCell activation (for NE-DC) in E-UTRA RRC Connection Reconfiguration message (Contained in NR RRC Resume message)

FFS1: whether covers the NE-DC LTE SCG SCell
FFS3: whether separate capability for SCG SCell  
	UE-EUTRA-Capability in 36.331
	UE
	No
	No
	No

	directSCellActivation-r16

Direct NR MCG SCell activation in NR RRC Reconfiguration message.

Direct NR SCG SCell activation (for EN-DC) in NR RRC Reconfiguration message (Contained in E-UTRA RRC Reconfiguration message)

Direct NR SCG SCell activation (for NR-DC) in NR RRC Reconfiguration message (Contained in NR RRC Reconfiguration message)

FFS2: whether combine directSCellActivationResume-r16 and directSCellActivation-r16
FFS3: whether separate capability for SCG SCell   
	UE-NR-Capability in 38.331
	UE
	No
	No
	FFS

	directSCellActivationResume-r16

Direct NR MCG SCell activation in NR RRC Resume message.

Direct NR SCG SCell activation (for EN-DC) in NR RRC Reconfiguration message (Contained in E-UTRA RRC Connection Resume message)

Direct NR SCG SCell activation (for NR-DC) in NR RRC Reconfiguration message (Contained in NR RRC Resume message)

FFS2: whether combine directSCellActivationResume-r16 and directSCellActivation-r16
FFS3: whether separate capability for SCG SCell  
	UE-NR-Capability in 38.331
	UE
	No
	No
	FFS


Table 1: Summary of capability of direct SCell activation of LTE and NR
Basically, we think FFS1-FFS3 are strongly coupled, and thereby should be discussed together. Among them, we think we need to first discuss FFS2 (i.e. whether combine directSCellActivationResume-r16 and directSCellActivation-r16). We think these two capabilities should not be combined because of the following 3 reasons:

1) Different UE implementation requirements: Different from direct SCell activation during HO and SCell addition, direct SCell activation in resume is always blind SCell activation because the measurement results are not available by RRCResume message. It will cause different impacts on UE implementation from direct SCell activation in HO and SCell addition.
2) Different RRC messages: RRCReconfiguration message is used for direct SCell activation during HO and SCell addition, and RRCReconfiguration message is used for direct SCell activation in resume.
3) Signalling alignment between LTE and NR: TS 36.306 has agreed separate capabilities, i.e. directSCellActivation-r15 and directSCellActivationResume-r16
Thus, we propose to first resolve FFS2:
Observation 2: NR capabilities directSCellActivationResume-r16 and directSCellActivation-r16 should not be combined because of their different UE implementation requirements, different RRC messages and signalling alignment between LTE and NR

Proposal 1: Keep separate NR capabilities directSCellActivationResume-r16 and directSCellActivation-r16.
Then let’s turn to FFS3. We think that MCG and SCG may be handled by different modules in UE implementation. Then it means different UE implementation requirements, and different UE processing timeline between MCG and SCG. Then for IODT efforts, the UE may have to drop the whole direct SCell activation feature, until the feature is sufficiently tested for both MCG SCell and SCG SCells. We don’t hope such situation happen. 
Observation 3: MCG and SCG may be handled by different modules in UE implementation. Then it means different UE implementation requirements, and different UE processing timeline between MCG and SCG.
Proposal 2: For NR direct SCell activation capability, introduce separate capability for SCG SCell activation 
Finally, for FFS1, we think it needs further discussion. On one hand, we also have the similar concern of FFS3 (i.e. separation of SCG SCell activation); On the other hand, NE-DC seems not to be a quite popular MR-DC scheme. Then, maybe no separation is also fine. Anyway, we think RAN2 should discuss it.  

Proposal 3: For LTE direct SCell activation capability, discuss whether to separate capability for NE-DC SCG SCell 
Finally, for FFS4, we think FR1/FR2 separation is required. It is questioned how NW can send updated TCI to UE upon UE resume and SCell addition. In FR2, the activation of TCI is necessary. We think it is extra efforst for the UE to handle TCI indications for PDCCH monitoring when working in FR2. Furthermore, FR1/FR2 separation may help reduce the time to market. As we know, MCG in FR1 is more popular due to the coverage limitation of FR2; while NR-DC specified in Rel-15 is only MCG in FR1 and SCG in FR2. Thus, it is possible that we need to first handle MCG SCells in FR1 and SCG SCells in FR2. Then, the FR1/FR2 separation is helpful to reduce time to market for the feature of direct SCell activation. Based on these considerations, we think that FR1/FR2 seperation is needed to be introduced for this capability.
Observation 4: For direct NR SCell activation, the UE needs extra requirement to handle TCI indications for PDCCH monitoring when working in FR2.

Observation 5: NR-DC specified in Rel-15 is only MCG in FR1 and SCG in FR2. Thus, it is possible that we need to first focus on MCG SCells in FR1 and SCG SCells in FR2. Then, the FR1/FR2 separation is helpful to reduce time to market for the feature of direct SCell activation.
Proposal 4: Introduce frequency range separation (i.e. FR1/FR2 separation) for the capability of the NR SCell activation.
2.2 NR SSB based early measurements 
For FFS5 and FFS6, we think FR1/FR2 seperation is needed for NR SSB based early measurement because the UE needs longer measurement time to handle multiple beams and higher power consumption cost in FR2. It is an extra requirement for the UE only working in FR1.
Observation 6: For LTE configured NR SSB based early measurements, the UE needs longer measurement time to handle multiple beams and higher power consumption cost in FR2. It is an extra requirement for the UE only working in FR1.
Proposal 5: For LTE idle/inactive early measurement, introduce frequency range separate (i.e. FR1/FR2) capabilities 
Proposal 6: For NR idle/inactive early measurement, introduce frequency range separation (i.e. set FR1/FR2 separation to "Yes") for capability idleInactiveNR-MeasReport-r16
3 Summary
In the contribution, we discuss remaining issues of UE capability related to Rel-16 DCCA enhancement WI.
Observation 1: LTE and NR direction SCell activation were agreed to be supported for both MCG SCells and SCG SCells. And it is applied to RRC reconfiguartion and resume procedure for EN-DC, NR-DC and NE-DC. Then how to indicate that capability becomes quite complex.
Observation 2: NR capabilities directSCellActivationResume-r16 and directSCellActivation-r16 should not be combined because of their different UE implementation requirements, different RRC messages and signalling alignment between LTE and NR

Observation 3: MCG and SCG may be handled by different modules in UE implementation. Then it means different UE implementation requirements, and different UE processing timeline between MCG and SCG.
Observation 4: For direct NR SCell activation, the UE needs extra requirement to handle TCI indications for PDCCH monitoring when working in FR2.

Observation 5: NR-DC specified in Rel-15 is only MCG in FR1 and SCG in FR2. Thus, it is possible that we need to first focus on MCG SCells in FR1 and SCG SCells in FR2. Then, the FR1/FR2 separation is helpful to reduce time to market for the feature of direct SCell activation.
Observation 6: For LTE configured NR SSB based early measurements, the UE needs longer measurement time to handle multiple beams and higher power consumption cost in FR2. It is an extra requirement for the UE only working in FR1.
Proposal 1: Keep separate NR capabilities directSCellActivationResume-r16 and directSCellActivation-r16.

Proposal 2: For NR direct SCell activation capability, introduce separate capability for SCG SCell activation 

Proposal 3: For LTE direct SCell activation capability, discuss whether to separate capability for NE-DC SCG SCell 
Proposal 4: Introduce frequency range separation (i.e. FR1/FR2 separation) for the capability of the NR SCell activation.
Proposal 5: For LTE idle/inactive early measurement, introduce frequency range separate (i.e. FR1/FR2) capabilities 
Proposal 6: For NR idle/inactive early measurement, introduce frequency range separation (i.e. set FR1/FR2 separation to "Yes") for capability idleInactiveNR-MeasReport-r16
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