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1. Introduction
According to Rel -17 DC/CA WID [1], an effective activation/de-activation mechanism for one SCG is supported to be standardized in Rel -17. 
1. Support efficient activation/de-activation mechanism for one SCG and SCells
· Support for one SCG  applications to (NG) EN-DC, and NR-DC [RAN 2, RAN 3, RAN 4]
· Support for SCells applications to NR CA, based on RAN 1 leading mechanisms [RAN 1, RAN 2, RAN 4]
· This objective applications to FR1 and FR2
This paper considers some open issues for SCG activation and deactivation.

2. Discussion
2.1. UE behavior during SCG deactivated state
In the e-mail discussion[2] of the last e-meeting, UE behavior during SCG deactivated state was discussed, but there remain some open issues. 

· Radio Link Monitoring
The necessity of RLM during the SCG deactivated state was discussed, but no conclusion was reached. The main reason for performing RLM during deactivation is for fast SCG activation. Some companies think the SCG Failure reporting procedure can be reused for fast SCG activation. This paper considers whether the RLM (and SCG failure report) contribute to fast SCG activation.
Following reasons are considered when S-RLF occurs.
· RLF with UE mobility
· Case where a UE moves to another PSCell area during SCG re-activation
In the case that a UE moves to another PSCell area when it re-activates, two scenarios are considered. One is the scenario that PSCells are densely laid out as described on the left side of Figure.1, while the other is the scenario that PSCells are placed in isolation as described on the right side of Figure.1. Regarding the scenario of  the left side of the Figure, as already metioned in [2], RRM is sufficient. 
Observation1: RRM is sufficient in the scenario that PSCells are densely laid out
Regarding the scenario of the right side of the Figure, the SCG release procedure and SCG addition procedure may be needed if RLM is performed. On the other hand, if RLM is not performed during the time of deactivation, PSCell can be changed without an SCG failure report since no RLF occurs between the cells even in the case of operation in which the PSCell is isolated as shown in the right side of the Figure, in which the amount of signalling can be reduced.
Observation2: If RLM is not performed at the time of deactivation, PSCell can be changed without an SCG failure report since no RLF occurs between the cells even in the case of operation in which the PSCell is isolated.
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Figure. 1: UE moved to another PSCell area

· Case where a UE is moving to an area where no other PSCell exists during SCG re-activation
Figure. 2 shows a scenario in which the UE moves to an area where no other PSCell exists. In this scenario, the advantage of performing RLM is that the UE may be able to release SCG by transmitting an S-SCG failure report as soon as it moves outside of the PSCell area. However, we doubt if the immediate release contributes to power saving since RLM is performed before releasing. Furthermore, regarding fast re-activation, the advantage of performing RLM during the SCG deactivated state is considered to be small because SCG cannot be used even in re-activation.
Observation3: In the case where a UE is moving to an area where no other PSCell exists during SCG re-activation, the advantage of performing RLM during the SCG deactivated state is considered to be small.
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Figure. 2: UE moved to an area where no other PSCell exists.

· Case where a UE exists near the center of a cell
As shown in Figure. 3, even if the UE is located near the center of the cell, SCG RLF is considered to occur. In particular, considering the usage scenario of FR2, since beam forming is essential on the UE side in FR2, it is assumed that SCG failures may frequently occur, for example, for the following reasons:
- Main lobe and gain fluctuate because various disturbance factors, such as terminal flip, rotation and terminal support position change, and desktop installation or direct handheld, affect the beam pattern.
- Even if the UE exists near the center of the cell, it will be blocked by obstacles. 
However, in the above case, since the UE exists in the center of the cell, early recovery of the SCG Radio Link can be expected. In this case, since it is assumed that SCG RLF occurs frequently, NW may also frequently perform SN release and addition or SCG release and addition (i.e., bearer type change) if the UE declares RLF during a  deactivated state. Since the NW needs to transmit signaling (RRC (Connection) Reconfiguration message) to the UE every time SN release and addition or SCG release and addition is performed, there is a concern about increased signaling and occurrence of data communication stop period. In addition, as other companies have already claimed, implementing RLM will increase power consumption. In conclusion, we believe that RLM provides little benefit while increasing power consumption.
Observation4: In the case where a UE exists near the center of a cell, NW may also frequently perform SN release and addition or SCG release and addition (i.e., bearer type change) if the UE declares RLF during a  deactivated state, and there is a concern about increased signaling and occurrence of data communication stop period.
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Figure. 3: UE is near the center of the cell
With above consideration, we propose
Proposal 1:	RLM is not performed during the deactivated state.

· Beam Failure Detection/Recovery
In the current specification, RLM is mandatory while BFD is optional. Radio Link Monitoring is defined in section 5 of TS 38.213, but it is defined here without limiting to the application of RadioLinkMonitoringRS (beamfailure, rlf, both). On the other hand, BFD is specified on the assumption that BFR resource is set in section 5.17 of TS 38.321, and the setting of BFR is not mandatory, so it does not work unless BFR resource is set. As a result, since RLM is mandatory while BFD is optional, if RLM is not performed during deactivation, it is not straight forward for the UE to perform only BFD during the deactivated state. Therefore, we suggest:
Observation5: In the current specification, RLM is mandatory while BFD is optional.
Proposal 2:	 BFD is not performed during the deactivated state.

2.2. UE trigger activation/deactivation transition
· UE trigger activation
In the last meeting, the necessity of performing RACH for SCG re-activation was discontinued in [4], and no agreement for it was reached. 
Proposal 9: The UE shall initiate RACH when the SCG is activated, if the UE does not maintain the valid UL timing, e.g. UL has not yet been synchronized due to SCG deactivation upon SCG addition (if agreed), TAT has expired (if agreed to maintain TAT in deactivated SCG). FFS other possibilities

[bookmark: _Hlk62131466]The main discussion point was whether RACH delay is or could be a major contribution to the SCG activation delay or not. It is an important discussion point to reduce the activation delay compared with the existing functions such as SN addition/release. Regarding the activation transition, a NW (MN and/or SN) trigger and UE trigger were proposed in the past contributions. This paper considers that “enabling a UE to directly initiate a RACH procedure towards PSCell” is an effective solution to reduce the activation delay. According to [5] [6], it has been pointed out that the delay of the NW trigger is large. 
Observation6: It is an important discussion point to reduce the activation delay compared with the existing functions such as SN addition/release.
Observation7: The delay of the NW trigger is large.
Furthermore, this paper thinks that there is a case that it is beneficial to enable a UE to directly initiate a RACH procedure towards PSCell even if TAT is not expired when UE triggers the SCG activation. For example, in the case of resuming SCG activation with the UL resume trigger, it is necessary for the NW trigger to send a BSR to the NW and for the NW to send an activation command to the UE. When the activation command is assumed to be RRC signalling to the UE, the activation delay may be increased. In this case, to perform RACH for SCG re-activation coule be faster than the NW based re-activation. Hence, in some case, it is beneficial to enable a UE to directly initiate a RACH procedure towards PSCell regaradless that TAT is expired or not. 
Observation8: In the case of resuming SCG activation with the UL resume trigger, UE based re-activation could be faster than the NW based re-activation. 
Another consideration is whether PUCCH can be useful for SCG re-activation or not instead of RACH. Actually, we assume that RLM is not performed during the deactivated state. Under this assumption, we think to perform RACH for SCG re-activation is better than to do PUCCH for it, since the UE may not receive PDCCH due to DL asynchronous. Hence, we think that if SCG re-activation is performed without RACH, SSB based RLM during deactivated state is necessary. However, if RLM is performed during deactivated state with some relaxation, we are concerned that the synchronization accuracy will deteriorate and SR retransmission will be exceeded. On the other hand, if no RLM relaxation during deactivated state is performed, there could be  little gain for power saving. As a result, it is not reasonable to perform RACH less SCG re-activation. 
Observation9: It is not reasonable to perform RACH less SCG re-activation under the assumption that RLM is not performed during the deactivated state.
Therefore, this paper proposes to enable a UE to directly initiate a RACH procedure towards PSCell  for fast SCG activation. Details (e.g., exact trigger condition to reactivate) and other possibility are FFS. 
Proposal 3:	For fast SCG activation, a UE can directly initiate a RACH procedure towards PSCell.
Proposal 4:	Enabling a UE to directly initiate a RACH procedure towards PSCell even if TAT is not expired when UE triggers the SCG activation.

· UE trigger deactivation
Under the current specification, if an SCG RLF occurs during MR-DC, the UE reports an SCG FailureInformation message to the MN. Although NW behaviors when receiving the report is not specified, SCG release or SN release may be implemented. On the other hand, as described in Chapter 2.1, frequent signaling may be inefficient because it is expected to return to good quality in a short time if an RLF occurs near the center of the cell. When the SCG RLF occurs, it is considered as one of the solutions that the UE autonomously deactivates by transmitting an SCG failure information message or another message. By this solution, reduction of RRC signalling, reduction of delay to deactivation transition, and reduction of power consumption by reduced delay can be expected. Details, e.g. which signalling is used, are FFS.
Observation10: In the case described in Chapter 2.1, frequent signaling may be inefficient because it is expected to return to good quality in a short time if an RLF occurs near the center of the cell.
Proposal 5:	 When SCG RLF happens, UE can transition to the deactivated state.

This paper thinks that UE-triggered deactivation due to other causes is also beneficial. For example, if a UE overheats due to communication on FR2, it may need to limit the communication to cool itself down. Actually, UE Assistance Information (UAI) which 3GPP has already specified is considered as one of candidate solution for performing the limitation. However, because it does not specify the NW behaviour when it receives a UAI, the UE may not obtain the power saving gain by transmitting the UAI (i.e., the NW behaviour may not be what the UE expects). Reason that a UE wants to transition to the deactivated state varies significantly, e.g., expected data volume when launching a certain application, app start-up status, remaining battery capacity, QoS, and their combination. Because the location of a bottleneck in UE depends on the UE implementation, it is not wise to let the NW determine based an RRC message covering all the patterns (e.g., UAI). Therefore, because we think that the UE should make a comprehensive autonomous judgment in consideration of the above factors, we propose:
Observation11: Since reason that a UE wants to transition to the deactivated state varies significantly and the location of a bottleneck in UE depends on the UE implementation, it is not wise to let the NW determine based an RRC message covering all the patterns
Observation12: UE-triggered deactivation due to other causes is also beneficial.
Proposal 6: UE can transition to the deactivated state also for reasons other than SCG RLF.

3. Summary and Conclusion
This paper proposes:
Observation1: RRM is sufficient in the scenario that PSCells are densely laid out 
Observation2: If RLM is not performed at the time of deactivation, PSCell can be changed without an SCG failure report since no RLF occurs between the cells even in the case of operation in which the PSCell is isolated. 
Observation3: In the case where a UE is moving to an area where no other PSCell exists during SCG re-activation, the advantage of performing RLM during the SCG deactivated state is considered to be small. 
Observation4: In the case where a UE exists near the center of a cell, NW may also frequently perform SN release and addition or SCG release and addition (i.e., bearer type change) if the UE declares RLF during a  deactivated state, and there is a concern about increased signaling and occurrence of data communication stop period.
Proposal 1:  RLM is not performed during the deactivated state. 

[bookmark: _GoBack]Observation5: In the current specification, RLM is mandatory while BFD is optional.
Proposal 2:	 BFD is not performed during the deactivated state.

Observation6: It is an important discussion point to reduce the activation delay compared with the existing functions such as SN addition/release.
Observation7: The delay of the NW trigger is large.
Observation8: In the case of resuming SCG activation with the UL resume trigger, UE based re-activation could be faster than the NW based re-activation. 
Observation9: It is not reasonable to perform RACH less SCG re-activation under the assumption that RLM is not performed during the deactivated state.
Proposal 3:	For fast SCG activation, a UE can directly initiate a RACH procedure towards PSCell.
Proposal 4:	Enabling a UE to directly initiate a RACH procedure towards PSCell even if TAT is not expired when UE triggers the SCG activation. 

Observation10: In the case described in Chapter 2.1, frequent signaling may be inefficient because it is expected to return to good quality in a short time if an RLF occurs near the center of the cell.
Proposal 5:	 When SCG RLF happens, UE can transition to the deactivated state. 

Observation11: Since reason that a UE wants to transition to the deactivated state varies significantly and the location of a bottleneck in UE depends on the UE implementation, it is not wise to let the NW determine based an RRC message covering all the patterns
Observation12: UE-triggered deactivation due to other causes is also beneficial.
Proposal 6: UE can transition to the deactivated state also for reasons other than SCG RLF.
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5. Annex
RAN2 # 111 e-meeting agreements
No agreements are made

RAN2 # 112 e-meeting agreements
Agreements
The work will focus on a single deactivated SCG.
FFS if SCG RRC reconfiguration can select the SCG activation state (activated/deactivated) at PSCell addition/change, RRC resume or HO.
Continue RAN2 work with the assumption that when the SCG is deactivated, the UE does not monitor PDCCH on the PSCell. This assumption can be reproduced if issues are found.
As a baseline, MN-configured RRM measurement/reporting procedures do not depend on the SCG activation state (deactivated or activated). Further optimizations are not preceded.
While the SCG is deactivated, PSCell mobility is supported. MN-and SN-configured measurements are supported for deactivated SCG. 
FFS1: Details on the performed measurements (e.g. all SN configured measurements or subset based on certain criteria, restrictions on inter-frequency/RAT)
FFS2: Support for SCell addition/mobility
FFS3: Reporting procedure
FF4: PSCell mobility procedure
RAN2 includes that UE will not perform SRS transmission while the SCG is deactivated. This assumption can be reproduced if issues are found.
FFS if RACH is needed for SCG reactivation

Agreements
1	SCG RRC reconfiguration can select the SCG activation state (activated/deactivated) at PSCell addition/change, RRC resume or HO.

Agreements
5: When the SCG is in deactivated state, the UE sends MeasurementReport messages for measurement results of SN-configured measurements embedded in the E-UTRA (If the MCG is EUTRA) or in the NR (if the MCG is NR) ULInformationTransferMRDC message via SRB1
6a: When the SCG is in deactivated state, the UE can receive an SCG RRCReconfiguration message embedded in an MCG RRC (Connection) Reconfiguration message on SRB1, like when the SCG is activated, and then the UE
-processes the SCG RRCReconfiguration message according to Rel - 15/16 procedures (FFS if any restriction/difference)
-sends an SCG R RCReconfigurationComplete message in the MCG RRC (Connection) ReconfigurationComplete message according to Rel - 15/16 procedures
6b: The SCG RRCReconfiguration can change the PSCell.  FFS if the UE does RACH toward the target PSCell, in that case.
7a — While the SCG is deactivated:
- there can be SCG SCells in deactivated state
- there cannot be SCG SCells in activated state
-it is FFS whether there can be SCells in SCG dormant state.
7b: FFS while SCell can be added/reconfigured/released while the SCG is deactivated or this can be done only at SCG activation or after SCG activation.
8a: It is FFS while the network can configure the UE stop certain configured RRM measurements while the SCG is deactivated, or can release certain RRM measurements at SCG deactivation.
8b: Relaxation of RRM measurement requirements (as compared with non-DRX activated cell requirements) while the SCG is deactivated is FFS.
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