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1. Introduction
In the RAN2#112-e meeting, RAN2 made the following agreements for RRM [1]:
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)
8a: It is FFS whether 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.

In the RAN2#113-e meeting, RAN2 made the following agreements for RLM, BFD, and TAT [2]:
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.

In the RAN2#113bis-e meeting, RAN2 made the following agreements for RRM relaxation [3]:
RRM requirements for deactivated PSCell may be different than for activated PSCell. What they could be are FFS pending RAN4 work.

In this contribution, based on the above agreements, we discuss UE measurement aspects in SCG deactivation.
2. Discussion
2.1 RLM
In SCG deactivation, as RAN2 agreed to support RRM measurement for SCG, the UE measures serving cells and can figure out signal qualities of serving cells via RRM. In that sense, as some companies proposed before, RLM maybe not mandatory behaviour and RRM measurement is sufficient while SCG is deactivated. The companies noted that RLM may cause more power consumption rather than performing RRM only because the UE may monitor the radio link of PSCell more densely.
However, in our view, if the network wants to know any link problem on the SCG even in SCG deactivation, it is reasonable that the requirement from the network for RLM should be allowed. In some scenarios such as upon detection of SCG failure, it is beneficial for the UE to prevent to activate towards PSCell has radio link problem when SCG is activated.
Note that since radioLinkMonitoringConfig can be optionally configured in BWP-DownlinkDedicated in the current specification, the network can decide whether the UE needs to perform RLM during SCG deactivation easily [4].
Thus, we think whether the UE can perform RLM is up to network decision and propose the following.
Proposal 1. While the SCG is deactivated, RLM is supported for deactivated SCG if configured.

If RLM is supported, RAN2 need to consider the case of declaring S-RLF while SCG is deactivated. 
In our view, since SCG failure information is allowed to send to the network via MCG as the legacy procedure, the UE can send the SCG failure information to the network without SCG activation. Then, upon reception of SCG failure information, it is up to the network’s decision whether SCG should be immediately activated for recovery or not. That is, we think the network may recover SCG later when DL data should be transmitted.
Proposal 2. While the SCG is deactivated, SCG failure information is transmitted via MCG upon detection of S-RLF without SCG activation.

2.2 RRM
On top of supporting the RRM measurements configured by SN while SCG is deactivated, most companies also proposed that the reduced measurements would be useful to maximize the power saving gain of the SCG deactivation.
One simple way to reduce the measurements would be to let UE measure pre-defined frequencies according to the fixed rule, i.e. measurement for serving frequencies while SCG is deactivated. According to the previous agreement, the measurement for PSCell should always be maintained to support PSCell mobility for deactivated SCG. However, in the case of SCell mobility, it is not as essential as PSCell mobility and the SCells can be changed or removed after SCG activation. Therefore, it seems reasonable that the network can configure whether to measure for each SCell frequency.
The measurement for neighbour frequency also may be essential in some cases for robust PSCell mobility. If UE is allowed to suspend the measurements for a certain neighbour frequency, the frequency should be less essential than other frequencies. However, UE can't make a decision on which neighbour frequency is more/less essential. Therefore, the pre-defined rule based reduced measurement is also not suitable for neighbour frequency measurements.
If SCG (de-)activation command is always signalled via SCG RRCReconfiguration, the reduced measurements can rely on explicit reconfiguration, i.e. using measConfig in SCG RRCReconfiguration. However, if the SCG can be deactivated by MCG without coordination with SCG, the SCG RRCReconfiguration based solution cannot work in this case. Even though the SCG always get involved in the SCG (de-)activation, if lower layer signal, e.g. MAC or PHY layer, is used to indicate the SCG (de-)activation, the measurement reconfiguration using RRC signal is very cumbersome, especially when the SCG (de-)activation is frequently commanded. 
To avoid bulky signalling whenever SCG is activated/deactivated, nonessential measurement object should be pre-configured, and UE should be allowed to autonomously suspend the measurements on nonessential measurement object when SCG is deactivated, and resume it when SCG is activated.
Proposal 3. For nonessential frequencies pre-configured by SN, UE suspends the measurements when SCG is deactivated, and resumes it when SCG is activated.

Another way to reduce the power consumed by RRM measurement would be to relax further the measurement requirements. Since, for SCell frequency, the relaxed measurement is already supported, RAN2 already had a power-saving mechanism of RRM for SN. If further relaxation is needed, e.g. for PSCell frequency or neighbour frequency, a new relaxed requirement should be defined, and it should be up to RAN4. Then, we don’t think RAN2 needs to send LS to RAN4 to support this further relaxation of RRM measurement because there is no clear requirement for the UE measurements, e.g. RRM, RLM, or beam measurement. In our view, RAN4 will take discussion for the UE requirements of all measurement behaviours without RAN2 LS when there is some mature progress for how the UE perform the UE measurement while SCG is deactivated.
Proposal 4. RAN2 doesn’t need to send LS to RAN4 for RRM measurement and leaves the further relaxation of RRM measurements as RAN4 decision.

2.3 L1 Measurements
From RAN2 perspective, beam measurement and CSI-RS measurement are already supported by RRM configuration. However, it may need to consider whether L1 measurements, i.e. beam measurement and CSI-RS, which are not filtered by L3 can be supported in SCG deactivation because L1 measurement has different purposes are using different radio resources compare to RRM. 
In that sense, RAN2 may need to consider the availability of L1 measurements for PSCell and SCG SCells while SCG is deactivated.
For SCG SCells, it isn’t likely to support L1 measurements while SCG is deactivated. This is because RAN2 agreed that all SCG SCells are transferred to deactivate state. If SCells are deactivated, L1 doesn’t perform beam measurement and CSI-RS measurement for the SCells.
For PSCell, RAN2 can assume to perform L1 measurements while SCG is deactivated to support time-efficient SCG activation. We think this is a coherent assumption considering PSCell is expected to be transferred to a hybrid state between deactivation and activation, unlike SCG SCells.
Thus, even though RAN2 may not conclude this issue without RAN1 input, we propose the following assumption.
Proposal 5. While the SCG is deactivated, RAN2 assumes that the UE performs CSI measurement and beam measurement for PSCell.

However, we don’t think CSI-RS measurement reporting on PSCell are allowed. 
This is because, considering the CSI-RS measurement reporting is helpful for fast activation only, the UE doesn’t need to periodically report the CSI-RS measurement results, which aren’t related to the decision to activate SCG, while SCG is deactivated.
Moreover, when SCG is activated, if RACH which is the step requiring the longest time in the procedure of SCG activation should be initiated, the previous CSI-RS measurement reporting become meaningless.
Thus, it is enough that the UE reports CSI-RS measurement results when SCG is activated if they are meaningful.
Proposal 6. While the SCG is deactivated, the UE doesn’t perform CSI measurement reporting of PSCell on any CG.

On the other hand, we think beam recovery failure on PSCell is allowed.
Since, as we said above, L1 beam measurement on PSCell can be supported while SCG is deactivated, the UE naturally can detect beam failure and can declare beam recovery failure on PSCell.
Then, the UE declares S-RLF by beam recovery failure on PSCell as the legacy procedure and sends SCG failure information message via MCG if Proposal 2 is supported.
Proposal 7. While the SCG is deactivated, S-RLF is declared by beam recovery failure on PSCell as like the legacy procedure.

2.4 Association with TAT
Since TA timer (TAT) can be one of the conditions to skip RACH procedure when SCG is activated, some companies proposed the UE behaviours for measurement associated with TAT, e.g. stop performing beam measurement or report beam measurement results when TAT expires. 
In our view, specifying the UE behaviour for beam measurement associated with TAT as some companies proposed seems not needed. This is because the beam measurement may be still necessary even after TAT expires so that the network receives SCG failure information by beam recovery failure on PSCell and make a proper decision for SCG activation later.  
Besides, we think RLM is also still necessary even after TAT expires with the similar reason above.
Thus, we propose the UE measurement, e.g. beam measurement, RLM, must be kept regardless of TAT status during SCG deactivation.
Proposal 8. While the SCG is deactivated, UE keeps performing the UE measurement, e.g. beam measurement, RLM, on PSCell regardless of TA timer expiry.

3. Conclusion
In this contribution, we have the following proposals:
Proposal 1. While the SCG is deactivated, RLM is supported for deactivated SCG if configured.
Proposal 2. While the SCG is deactivated, SCG failure information is transmitted via MCG upon detection of S-RLF without SCG activation.
Proposal 3. For nonessential frequencies pre-configured by SN, UE suspends the measurements when SCG is deactivated, and resumes it when SCG is activated.
Proposal 4. RAN2 doesn’t need to send LS to RAN4 for RRM measurement and leaves the further relaxation of RRM measurements as RAN4 decision.
Proposal 5. While the SCG is deactivated, RAN2 assumes that the UE performs CSI measurement and beam measurement for PSCell.
Proposal 6. While the SCG is deactivated, the UE doesn’t perform CSI measurement reporting of PSCell on any CG.
Proposal 7. While the SCG is deactivated, S-RLF is declared by beam recovery failure on PSCell as like the legacy procedure.
Proposal 8. While the SCG is deactivated, UE keeps performing the UE measurement, e.g. beam measurement, RLM, on PSCell regardless of TA timer expiry.

4. References
[1] R2-2101951	Report on LTE legacy, Mobility, DCCA, Multi-SIM and RAN slicing, 	Nokia
[2]	R2-2010701	Report from session on LTE legacy, LTE TEI16 and NR/LTE Rel-16 Mobility	Nokia
[bookmark: _Hlk48220970][3] R2-2104301	Report on LTE legacy, Mobility, DCCA, Multi-SIM and RAN slicing, 	Nokia
[4] TS 38.331 v16.3.1 Radio Resource Control (RRC) protocol specification, Release 16	, 3GPP
1

4

