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1. Introduction
The following agreements were reached on the UE behaviour while the SCG is deactivated, as described in [1]. 
Agreements
⇒  RAN2 includes that UE will not perform SRS transmission while the SCG is deactivated. This assumption can be reproduced if issues are found.
1 	Confirm that there is no PUSCH transmission on deactivated SCG. FFS if any other UL is allowed towards SCG.
2 	Confirm that there is no PDCCH monitoring on PSCell of the deactivated SCG.
However, some FFSs for the UE behaviour are still remaining.
5	Continue to discuss whether some kind of beam monitoring (similar to RLM/BFD) should be supported when the SCG is deactivated. FFS if this only applies to when TAT is running.
This paper considers remaining issues for the UE behaviour in a deactivated SCG.
2. [bookmark: _Ref178064866]Discussion
RLM / RLF in deactivated SCG
RAN2 has discussed whether to support RLM / RLF while an SCG is deactivated; however, it has not reached a conclusion yet. This paper considers the necessity of RLM and RLF in a deactivated SCG in two scenarios; when RACH-less SCG re-activation is supported and TAT is still running, and when a UE is not performing RACH-less SCG re-activation (e.g., RACH-less re-activation is supported; however, TAT is expired, or RACH-less SCG re-activation is not supported (or, it is supported as configurable but NW does not configure it to the UE.))
Consideration of necessity of RLM / RLF when RACH-less re-activation is performed
Whether to support RACH-less SCG re-activation is under discussion in RAN2. If RACH-less SCG re-activation is supported and a UE is re-activated without RACH, DL synchronization at beam level is needed as long as TAT is running because TA is the value of how much offset is set against DL synchronization. Although beam tracking by BFD and BFR is expected to keep DL sync, BFD / BFR is optionally supported in the RadioLinkMonitoringRS configuration according to the RRC specification [3], while RLM is mandatorily supported. 
RadioLinkMonitoringConfig ::=       SEQUENCE {
    failureDetectionResourcesToAddModList   SEQUENCE (SIZE(1..maxNrofFailureDetectionResources)) OF RadioLinkMonitoringRS
                                                                                                                  OPTIONAL, -- Need N

failureDetectionResourcesToAddModList
A list of reference signals for detecting beam failure and/or cell level radio link failure (RLF). The limits of the reference signals that the network can configure are specified in TS 38.213 [13], table 5-1. The network configures at most two detectionResources per BWP for the purpose beamFailure or both. If no RSs are provided for the purpose of beam failure detection, the UE performs beam monitoring based on the activated TCI-State for PDCCH as described in TS 38.213 [13], clause 6. If no RSs are provided in this list for the purpose of RLF detection, the UE performs Cell-RLM based on the activated TCI-State of PDCCH as described in TS 38.213 [13], clause 5. The network ensures that the UE has a suitable set of reference signals for performing cell-RLM.
Therefore, we think it is straightforward that RLM during the deactivated state should also be supported if beam tracking for RACH-less re-activation is supported during the deactivated state. 
Observation 1: Beam level DL synchronization is needed in order to assume TAT validation until it is running.
Observation 2: In the current specification, RLM is mandatory while BFD is optional.
Proposal 1: If RACH-less SCG re-activation is supported, RLM can be performed in a deactivated SCG while TAT is running.

Consideration of necessity of RLM / RLF when RACH-less re-activation is not performed
If RAN2 supports RACH-less SCG re-activation, we think that RLM is needed because beam level DL sync is needed when TAT is still running as explained in Section 2.1.1. On the other hand, we should also discuss whether RLM/RLF is needed or not in the other scenario when UE doesn’t perform RACH-less re-activation (e.g., after TAT is expired, or when RACH-less SCG re-activation is not supported). In this section, this paper considers the necessity of RLM / RLF in above scenarios.
According to some companies [4][5][6], the reason for supporting RLM and RLF is to avoid to activate to an invalid PSCell. 
They think that if the UE moves to outside/edge of the coverage of the PSCell on SCG activation, a deactivated PSCell may become a poor quality cell. Then, the network may activate a non-functional SCG. In this case, the NW needs to handle the SCG failure first, which will increase the delay for SCG transmission. 
However, we think that the above concerns are not always present. We consider the following three scenarios. 
· 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 Figure 1, as already mentioned in [7], basically, RRM is sufficient.
Observation 3: RRM is sufficient in the scenario that PSCells are densely laid out.
Regarding the scenario of the right side of Figure 1, the SCG release procedure and the 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 Figure 1, in which the amount of signaling can be reduced.
Observation 4: If RLM is not performed during deactivated state, the PSCell can be changed without an SCG failure report since no RLF occurs between the cells even in the case of an operation in which the PSCell is isolated.
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Figure. 1: UE moved to another PSCell area
Both two cases of Figure. 1, the scenario that may activate invalid PSCell is when the carrier of the neighbor cell is not measured by RRM. If the cell which the UE moves to is the cell whose carrier is not configured to measure, the UE doesn’t report their MeasurementReport or execution condition of CPAC is not satisfied even if the UE moves inside of other cell. Then PSCell change may not be performed correctly. However, it depends on how to configure MeasConfig. We think that the problem of activating an invalid PSCell can be avoided depending on the operation by proper measurement configuration. 
Observation 5: The problem of activating an invalid PSCell can be avoided depending on the operation by proper measurement configuration.

· Case where a UE is moving to an area where no candidate cells to be PSCell exists while SCG is deactivated
Figure. 2 shows a scenario in which the UE is in an area where no candidate cells to be PSCell exists when SCG is activated. In this scenario, fast SCG activation is not achieved since there is no PSCell around the UE on activation. Especially, if the UE goes back and forth inside and outside the cell, the amount of signaling for SCG failure increases. Therefore, only advantage of performing RLM in this scenario is that the UE may be able to release SCG by transmitting an SCG failure report as soon as it moves outside of the PSCell area. However, we wonder if the immediate release contributes to power saving..
Observation 6: In the case a UE is moving to an area where no candidate cells to be PSCell exists while SCG is deactivated, fast SCG activation cannot be achieved because there is no PSCell around the UE.
Observation 7: In the case a UE is moving to an area where no candidate cells to be PSCell exists while SCG is deactivated, 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 candidate cells to be 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, an SCG RLF is considered to occur. In particular, considering the usage scenario of FR2, because 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:
- The main lobe and the gain fluctuate because various disturbance factors, such as terminal flips, rotations and terminal support position changes, and desktop installations or direct handhelds, 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, because it is assumed that SCG RLFs occur frequently, NW may also frequently perform SN releases and additions or SCG releases and additions (i.e., bearer type changes) if the UE declares RLFs during a deactivated state. Because the NW needs to transmit signaling (RRC (Connection) Reconfiguration message) to the UE every time SN release and addition or SCG release and addition are 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.
Observation 8: In the case where a UE exists near the center of a cell, NW may also frequently perform SN releases and additions or SCG releases and additions (i.e., bearer type changes) if the UE declares RLFs during a deactivated state, and there is a concern about increased signaling and occurrence of a data communication stop period.
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Figure. 3: UE is near the center of the cell
Considering the three scenarios, we think that performing RLM shouldn’t be mandatory during deactivated state. Therefore, we propose. 
Proposal 2: When RACH is performed on SCG activation, performing RLM during deactivated state should be configurable.
BFD / BFR in deactivated SCG
Consideration of necessity of BFD / BFR when RACH-less re-activation is performed
As explained in Section2.1.1, beam level DL sync in the deactivated state is needed to perform RACH-less SCG re-activation when TAT is still running during the deactivated state. 
Proposal 3: If RACH-less SCG re-activation is supported, UE performs BFD / BFR in a deactivated SCG while TAT is running.
Consideration of necessity of BFD / BFR when RACH-less re-activation is not performed
If a UE performs BFD/BFR during the deactivated state after TAT is expired, the UE may perform a RACH procedure to change the new beam even if there is no data in the SCG. Regardless of performing the RACH procedure for BFR during the deactivated state, the RACH procedure needs to be performed upon SCG re-activation to establish UL sync. Thus, the RACH procedure is not needed during the deactivated state after TAT is expired. We propose not to support BFD and BFR after the TAT expiry in order to avoid additional power consumption caused by unnecessary RACH. Similarly, we think that a UE does not support BFD / BFR in a deactivated SCG when RACH-less reactivation is not supported or when NW does not configure the RACH-less reactivation configuration even if RAN2 supports RACH-less reactivation as configurable. 
Observation 9: When RACH-less reactivation is supported and TAT is expired, BFD/BFR during the deactivated state is not needed because the RACH procedure needs to be performed upon SCG activation.
Proposal 4: When RACH-less reactivation is not performed, a UE does not support BFD / BFR in a deactivated SCG.
CSI measurements and reporting
In addition to RLM/RLF and BFD/BFR, whether to support CSI measurements and reporting is also FFS.
If a UE supports CSI-RS measurements in a deactivated SCG, there are two options to send the CSI report to the SN.
1.	The UE transmits the CSI report to the MN, then the MN forwards the report to the SN via inter node messages.
2.	The UE uses UL resources toward the SCG to directly transmit the CSI report to the SN.
We are concerned about Option 1 because the delay on inter-node messages may lead to a considerable gap between the CSI report arrived at the SN and the actual channel at the time. 
Observation 10: CSI-RS reporting to the SN via the MN may cause a considerable gap between the CSI report arrived at the SN and the actual channel at the time because of the delay on inter-node messages.
On the other hand, it is considered that Aperiodic CSI-RS or periodic CSI-RS is used to send a CSI-RS report when we support Option2. According to the past agreement, because the UE does not monitor PDCCH of an SCG in the deactivated state, the UE has to transmit a CSI report on a periodic CSI-RS. Because periodical CSI-RSs are beam specific, if the UE moves to the other beam, the UE cannot measure the previous CSI-RS. Thus it is difficult to keep the CSI-RS meausrement and report during the deactivated state. Therefore, we propose that the CSI-RS meausrement is not supported during the deactivated state. 
Observation 11: If a UE directly transmits CSI reports to the SN with UL SCG resources, the UE may not measure CSI-RS in the deactivated SCG if the UE moves from one beam to the other beam.
Due to the above observations, we propose;
Proposal 5: A UE does not perform CSI-RS measurements and reporting in the deactivated state.
Regarding TAT as expired upon SCG deactivation
During the discussion for RACH-less SCG re-activation, several proposals are considered for TAT handling during deactivated state e.g., maintaining TAT, or not to maintain TAT but it keeps until it is expired. So we also should consider TAT handling for RACH based SCG re-activation. 
RAN2 has already agreed that there is no SRS and PUSCH transmission on deactivated SCG. 
Agreements
⇒  RAN2 includes that UE will not perform SRS transmission while the SCG is deactivated. This assumption can be reproduced if issues are found.
1 	Confirm that there is no PUSCH transmission on deactivated SCG. FFS if any other UL is allowed towards SCG.
Moreover, as explained in Section 2.3, we think that CSI measurement and report is not needed, which implies PUCCH transmission is not needed as well. Thus we think there is no need to keep running or to maintain TAT while the SCG is deactivated in above scenario.
Observation 12: In the scenario where the UE will perform RACH based re-activation and where RAN2 agree that CSI measurement and report is not supported, there is no meaning to keep TAT during deactivated state. 
When TAT is not kept during deactivated state, two options are considered. 
1.	Stop TAT.
2.	The UE (the MAC entity) considers the timeAlignmentTimer associated with the PSCell as expired.
From the following reason, we think Option 2 is better. One drawback of keeping TAT is that UE specific UL resources (i.e., periodical PUCCH, periodical or semi-persistent PUSCH, periodical or semi-persistent SRS) is not released during deactivated state. UE is still allocated with UL resources for the deactivated SCG as long as TAT is running. Possibly there is a concern that UL resources (e.g. for PUSCH, PUCCH, SRS) allocated for UEs in the deactivated SCG prevent the network from efficiently allocating whole resources. According to current NR MAC specification [8], three triggers are specified to release UL resources, when TAT is expired, when the number of SR retransmissions reaches the maximum value (i.e., SR_COUNTER counts up as large as sr-TransMax), and when the MAC is reset. So if the UE (the MAC entity) considers the timeAlignmentTimer associated with the PSCell as expired on deactivation, UL physical resources may be used efficiently since UL resource for deactivated UE is released.
Observation 13: If the UE (the MAC entity) considers the timeAlignmentTimer associated with the PSCell as expired on deactivation, UL physical resources may be used efficiently since UL resources for deactivated UE are released.
[bookmark: _GoBack]On the other hand, we do not think that there is always beneficial to regard TAT as expiry on deactivation. When UL physical resources are not congested, it is not necessary to release the resources. Therefore, we think it is appropriate to enable NW to configure whether to regard TAT as expired.
Observation 14: When UL physical resources are not congested, it is not needed to release the resource as soon as it is deactivated.
Proposal 6: If RACH less SCG re-activation is not expected to be performed, the network can instruct UE to regard TAT for SCG as expired after SCG has been deactivated.
3. Conclusions
Observation 1: Beam level DL synchronization is needed in order to assume TAT validation until it is running.
Observation 2: In the current specification, RLM is mandatory while BFD is optional.
Proposal 1: If RACH-less SCG re-activation is supported, RLM can be performed in a deactivated SCG while TAT is running.
Observation 3: RRM is sufficient in the scenario that PSCells are densely laid out.
Observation 4: If RLM is not performed during deactivated state, the PSCell can be changed without an SCG failure report since no RLF occurs between the cells even in the case of an operation in which the PSCell is isolated.
Observation 5: The problem of activating an invalid PSCell can be avoided depending on the operation by proper measurement configuration.
Observation 6: In the case a UE is moving to an area where no candidate cells to be PSCell exists while SCG is deactivated, fast SCG activation cannot be achieved because there is no PSCell around the UE.
Observation 7: In the case a UE is moving to an area where no candidate cells to be PSCell exists while SCG is deactivated, the advantage of performing RLM during the SCG deactivated state is considered to be small.
Observation 8: In the case where a UE exists near the center of a cell, NW may also frequently perform SN releases and additions or SCG releases and additions (i.e., bearer type changes) if the UE declares RLFs during a deactivated state, and there is a concern about increased signaling and occurrence of a data communication stop period.
Proposal 2: When RACH is performed on SCG activation, performing RLM during deactivated state should be configurable.
Proposal 3: If RACH-less SCG re-activation is supported, UE performs BFD / BFR in a deactivated SCG while TAT is running.
Observation 9: When RACH-less reactivation is supported and TAT is expired, BFD/BFR during the deactivated state is not needed because the RACH procedure needs to be performed upon SCG activation.
Proposal 4: When RACH-less reactivation is not performed, a UE does not support BFD / BFR in a deactivated SCG.
Observation 10: CSI-RS reporting to the SN via the MN may cause a considerable gap between the CSI report arrived at the SN and the actual channel at the time because of the delay on inter-node messages.
Observation 11: If a UE directly transmits CSI reports to the SN with UL SCG resources, the UE may not measure CSI-RS in the deactivated SCG if the UE moves from one beam to the other beam.
Proposal 5: A UE does not perform CSI-RS measurements and reporting in the deactivated state.
Observation 12: In the scenario where the UE will perform RACH based re-activation and RAN2 agree that CSI measurement and report is not supported, there is no meaning to keep TAT during deactivated state. 
Observation 13: If the UE (the MAC entity) considers the timeAlignmentTimer associated with the PSCell as expired on deactivation, UL physical resources may be used efficiently since UL resources for deactivated UE are released.
Observation 14: When UL physical resources are not congested, it is not needed to release the resource as soon as it is deactivated.
Proposal 6: If RACH less SCG re-activation is expected not to be performed, NW can configure whether to instruct UE to regard TAT for SCG as expired after SCG has been deactivated.
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