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1. Introduction
In this contribution, we discuss UE measurement aspects in SCG deactivation.
2. Discussion
2.1 BM
Since RAN2 agreed on supporting beam measurement (BM) in SCG deactivation, RAN2 need to consider the case of detecting beam failure while SCG is deactivated [1]:
4: The UE performs RLM and BFD on PSCell while the SCG is deactivated if network configures it.

As the legacy behaviour, the UE performs beam recovery when beam failure occurs. According to the current MAC specification, the UE initiates a random access procedure or transmits a BFR MAC CE for beam recovery.
We support the UE behaviours by initiating a random access procedure or transmitting BFR MAC CE for beam recovery to support the fast SCG activation. This is because, if the beam failure can be recovered before the SCG is activated, the UE can initiate the RACH-less SCG activation when actual data to be transmitted or received occurs.
Therefore, we propose to support a beam recovery procedure while SCG is deactivated.
Proposal 1. While the SCG is deactivated, the UE performs a beam recovery procedure on PSCell if the UE detects beam failure on PSCell.

For the case of that, the UE initiates the random access procedure for the beam recovery, there is no problem in transmitting the RA preamble transmission via PRACH because there is no limitation to perform PRACH transmission in the agreements. 
However, a potential issue that can be discussed is whether the UE is allowed to perform PDCCH monitoring in order to receive the RA response while the SCG is deactivated. We think that this issue can be easily solved if the UE is allowed to perform temporarily PDCCH monitoring to receive the RA response only in this case. The allowance to perform temporarily PDCCH monitoring is similar to the UE behaviour where PDCCH monitoring is temporarily allowed for RA response in the legacy DRX operation. Thus, we think there is no difficulty in adding an agreement for this allowance of temporarily PDCCH monitoring. The below highlighted UE behaviour can be a reference:
	TS 38.321-g50 
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Once the Random Access Preamble is transmitted and regardless of the possible occurrence of a measurement gap, the MAC entity shall:
1>	if the contention-free Random Access Preamble for beam failure recovery request was transmitted by the MAC entity:
2>	start the ra-ResponseWindow configured in BeamFailureRecoveryConfig at the first PDCCH occasion as specified in TS 38.213 [6] from the end of the Random Access Preamble transmission;
2>	monitor for a PDCCH transmission on the search space indicated by recoverySearchSpaceId of the SpCell identified by the C-RNTI while ra-ResponseWindow is running.
1>	else:
2>	start the ra-ResponseWindow configured in RACH-ConfigCommon at the first PDCCH occasion as specified in TS 38.213 [6] from the end of the Random Access Preamble transmission;
2>	monitor the PDCCH of the SpCell for Random Access Response(s) identified by the RA-RNTI while the ra-ResponseWindow is running.
(omitted..)

5.7 Discontinuous Reception (DRX)
(omitted..)
When DRX is configured, the Active Time for Serving Cells in a DRX group includes the time while:
-	drx-onDurationTimer or drx-InactivityTimer configured for the DRX group is running; or
-	drx-RetransmissionTimerDL or drx-RetransmissionTimerUL is running on any Serving Cell in the DRX group; or
-	ra-ContentionResolutionTimer (as described in clause 5.1.5) or msgB-ResponseWindow (as described in clause 5.1.4a) is running; or
-	a Scheduling Request is sent on PUCCH and is pending (as described in clause 5.4.4); or
-	a PDCCH indicating a new transmission addressed to the C-RNTI of the MAC entity has not been received after successful reception of a Random Access Response for the Random Access Preamble not selected by the MAC entity among the contention-based Random Access Preamble (as described in clauses 5.1.4 and 5.1.4a).



Also, we think that the UE can perform beam recovery via sending BFR MAC CE as like the legacy. 
To transmit the BFR MAC CE information to the network w/o SCG activation, the UE must transmit the BFR MAC CE via MCG. Sending BFR MAC CE via MCG is necessary to consider the specification impact on the UE complexity in RAN2 because beam failure information of another cell group should be exceptively transmitted to the inter-cell groups. However, we think that it is not difficult if a simple indication can be considered to discriminate whether the beam failure information is for MCG or SCG.
Therefore, we think, w/o SCG activation, the UE can initiate the random access procedure on the PSCell or can send BFR MAC CE via MCG for beam recovery.
Proposal 2. To perform the beam recovery procedure, the UE in the SCG deactivation can initiate the random access procedure on PSCell w/o SCG activation or can transmit BFR MAC CE via MCG.

If RAN2 agree with P1 and P2, the UE naturally can declare beam recovery failure on PSCell due to the BFR failure.
Then, the UE declares S-RLF by beam recovery failure on PSCell as the legacy procedure and sends an SCG failure information message via MCG.
Proposal 3. While the SCG is deactivated, the UE declare S-RLF if beam recovery is failed on PSCell as like the legacy procedure.

2.2 RLM
Since RAN2 also agreed on supporting RLM in SCG deactivation, RAN2 need to consider the case of detecting RLF while SCG is deactivated [1].
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 4. Upon S-RLF of the deactivated SCG, the UE send SCG failure information message via MCG without SCG activation.

On the other hand, in some scenarios, the network may decide that using the same RLM configuration with the case of RRC_CONNECTED state may not be essential from a power-saving perspective. For instance, if the UE is a type of stationary in the environment with stable radio quality, performing RLM with the same level of SCG activation state may just cause constant UE power consumption unnecessarily. This is because the UE barely performs PSCell change or barely detect radio link problem from the point that there wouldn’t be much different on the radio quality of PSCell.
To support an efficient RLM mechanism, we think the UE can be allowed to receive another RLM configuration for SCG deactivation compared to the RLM configuration in SCG activation state. The RLM for SCG deactivation can be configured for the UE to sparsely monitor the radio link quality of PSCell in SCG deactivation. To monitor the radio link quality of PSCell sparsely, the network may set different criteria for failure detection.
Proposal 5. The network can configure sparse RLM resources for power-efficient RLM on deactivated SCG.

2.3 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 objects should be pre-configured, and UE should be allowed to autonomously suspend the measurements on nonessential measurement objects when SCG is deactivated, and resume it when SCG is activated.
Proposal 6. 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. In our view, RAN4 will take discussion for the UE requirements of all measurement behaviours when there is some mature progress for how the UE perform the UE measurement while SCG is deactivated.
Proposal 7. RAN2 leaves the further relaxation of RRM measurements as RAN4 decision.

2.4 Association with TAT
Since the TA timer (TAT) can be one of the conditions to skip the random access 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, the UE performs a beam recovery procedure on PSCell if the UE detects beam failure on PSCell.
Proposal 2. To perform the beam recovery procedure, the UE in the SCG deactivation can initiate the random access procedure on PSCell w/o SCG activation or can transmit BFR MAC CE via MCG.
Proposal 3. While the SCG is deactivated, the UE declare S-RLF if beam recovery is failed on PSCell as like the legacy procedure.
Proposal 4. Upon S-RLF of the deactivated SCG, the UE send SCG failure information message via MCG without SCG activation.
Proposal 5. The network can configure sparse RLM resources for power-efficient RLM on deactivated SCG.
Proposal 6. For nonessential frequencies pre-configured by SN, UE suspends the measurements when SCG is deactivated and resumes it when SCG is activated.
Proposal 7. RAN2 leaves the further relaxation of RRM measurements as RAN4 decision.
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] R2-2108831 Report on LTE legacy, 71 GHz, DCCA, Multi-SIM and RAN slicing, Vice Chairman (Nokia)
1

4

