3GPP TSG-RAN WG2 Meeting #116bis-e	  R2-2201574
 Online, Jan 17 – Jan 25, 2022                                                     Revision of R2-2111017	

[bookmark: _GoBack]Agenda Item		:	8.2.2.1
Source		:	LG Electronics Inc.
Title		:	UE Measurements in SCG Deactivation
Document for		:	Discussion and Decision
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 transmitting BFR MAC CE for beam recovery to support the fast SCG activation. 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.

Then, for the beam recovery procedure in SCG deactivation, we think that the UE can send 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 send BFR MAC CE via MCG for beam recovery.
Proposal 2. To perform the beam recovery procedure, the UE in the SCG deactivation 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.

In our view, the simplest way to provide the sparse RLM is that RAN2 introduces an additional RadioLinkMonitoringConfig for SCG deactivation. We propose a text proposal as follows:

BWP-DownlinkDedicated information element
-- ASN1START
-- TAG-BWP-DOWNLINKDEDICATED-START

BWP-DownlinkDedicated ::=           SEQUENCE {
    pdcch-Config                        SetupRelease { PDCCH-Config }                                     OPTIONAL,   -- Need M
    pdsch-Config                        SetupRelease { PDSCH-Config }                                     OPTIONAL,   -- Need M
    sps-Config                          SetupRelease { SPS-Config }                                       OPTIONAL,   -- Need M
    radioLinkMonitoringConfig           SetupRelease { RadioLinkMonitoringConfig }                        OPTIONAL,   -- Need M
    ...,
    [[
    sps-ConfigToAddModList-r16          SPS-ConfigToAddModList-r16                                        OPTIONAL,   -- Need N
    sps-ConfigToReleaseList-r16         SPS-ConfigToReleaseList-r16                                       OPTIONAL,   -- Need N
    sps-ConfigDeactivationStateList-r16 SPS-ConfigDeactivationStateList-r16                               OPTIONAL,   -- Need R
    beamFailureRecoverySCellConfig-r16  SetupRelease {BeamFailureRecoverySCellConfig-r16}                 OPTIONAL,   -- Cond SCellOnly
    sl-PDCCH-Config-r16                 SetupRelease { PDCCH-Config }                                     OPTIONAL,   -- Need M
    sl-V2X-PDCCH-Config-r16             SetupRelease { PDCCH-Config }                                     OPTIONAL    -- Need M
    ]],
    [[
radioLinkMonitoringConfigForDeactivation-r17          SetupRelease { RadioLinkMonitoringConfig }                        OPTIONAL,   -- Need M
    ]]
}

SPS-ConfigToAddModList-r16 ::=          SEQUENCE (SIZE (1..maxNrofSPS-Config-r16)) OF SPS-Config

SPS-ConfigToReleaseList-r16 ::=         SEQUENCE (SIZE (1..maxNrofSPS-Config-r16)) OF SPS-ConfigIndex-r16

SPS-ConfigDeactivationState-r16 ::=     SEQUENCE (SIZE (1..maxNrofSPS-Config-r16)) OF SPS-ConfigIndex-r16

SPS-ConfigDeactivationStateList-r16 ::= SEQUENCE (SIZE (1..maxNrofSPS-DeactivationState)) OF SPS-ConfigDeactivationState-r16

-- TAG-BWP-DOWNLINKDEDICATED-STOP
-- ASN1STOP

	BWP-DownlinkDedicated field descriptions

	beamFailureRecoverySCellConfig
Configuration of candidate RS for beam failure recovery in SCells.

	pdcch-Config
UE specific PDCCH configuration for one BWP.

	pdsch-Config
UE specific PDSCH configuration for one BWP.

	sps-Config
UE specific SPS (Semi-Persistent Scheduling) configuration for one BWP. Except for reconfiguration with sync, the NW does not reconfigure sps-Config when there is an active configured downlink assignment (see TS 38.321 [3]). However, the NW may release the sps-Config at any time. Network can only configure SPS in one BWP using either this field or sps-ConfigToAddModList.

	sps-ConfigDeactivationStateList
Indicates a list of the deactivation states in which each state can be mapped to a single or multiple SPS configurations to be deactivated, see clause 10.2 in TS 38.213 [13]. If a state is mapped to multiple SPS configurations, each of these SPS configurations is configured with the same harq-CodebookID.

	sps-ConfigToAddModList
Indicates a list of one or more DL SPS configurations to be added or modified in one BWP. Except for reconfiguration with sync, the NW does not reconfigure a SPS configuration when it is active (see TS 38.321 [3]).

	sps-ConfigToReleaseList
Indicates a list of one or more DL SPS configurations to be released. The NW may release a SPS configuration at any time.

	radioLinkMonitoringConfig
UE specific configuration of radio link monitoring for detecting cell- and beam radio link failure occasions. The maximum number of failure detection resources should be limited up to 8 for both cell and beam radio link failure detection. For SCells, only periodic 1-port CSI-RS can be configured in IE RadioLinkMonitoringConfig.

	radioLinkMonitoringConfigForDeactivation
UE specific configuration of radio link monitoring for PSCell while SCG is deactivated. If configured, this overrides radioLinkMonitoringConfig for SCG when SCG is deactivated. The maximum number of failure detection resources should be limited up to 8 for both cell and beam radio link failure detection.

	sl-PDCCH-Config
Indicates the UE specific PDCCH configurations for receiving the SL grants (via SL-RNTI or SL-CS-RNTI) for NR sidelink communication.

	sl-V2X-PDCCH-Config
Indicates the UE specific PDCCH configurations for receiving SL grants (i.e. sidelink SPS) for V2X sidelink communication. 



	Conditional Presence
	Explanation

	ScellOnly
	The field is optionally present, Need M, in the BWP-DownlinkDedicated of an Scell. It is absent otherwise.



As another option, if there is a size concern of a new function, for the size reduction instead of simplicity, we think that RAN2 may consider the following design also:

RadioLinkMonitoringConfig
The IE RadioLinkMonitoringConfig is used to configure radio link monitoring for detection of beam- and/or cell radio link failure. See also TS 38.321 [3], clause 5.1.1.
RadioLinkMonitoringConfig information element
-- ASN1START
-- TAG-RADIOLINKMONITORINGCONFIG-START

RadioLinkMonitoringConfig ::=       SEQUENCE {
    failureDetectionResourcesToAddModList   SEQUENCE (SIZE(1..maxNrofFailureDetectionResources)) OF RadioLinkMonitoringRS
                                                                                                                  OPTIONAL, -- Need N
    failureDetectionResourcesToReleaseList  SEQUENCE (SIZE(1..maxNrofFailureDetectionResources)) OF RadioLinkMonitoringRS-Id
                                                                                                                  OPTIONAL, -- Need N
    beamFailureInstanceMaxCount             ENUMERATED {n1, n2, n3, n4, n5, n6, n8, n10}                          OPTIONAL, -- Need R
    beamFailureDetectionTimer               ENUMERATED {pbfd1, pbfd2, pbfd3, pbfd4, pbfd5, pbfd6, pbfd8, pbfd10}  OPTIONAL, -- Need R
    ...
}

RadioLinkMonitoringRS ::=           SEQUENCE {
    radioLinkMonitoringRS-Id            RadioLinkMonitoringRS-Id,
    purpose                             ENUMERATED {beamFailure, rlf, both, bfPscell, rlfPscell, bothPScell},
    detectionResource                   CHOICE {
        ssb-Index                           SSB-Index,
        csi-RS-Index                        NZP-CSI-RS-ResourceId
    },
    ...
}

-- TAG-RADIOLINKMONITORINGCONFIG-STOP
-- ASN1STOP

	RadioLinkMonitoringConfig field descriptions

	beamFailureDetectionTimer
Timer for beam failure detection (see TS 38.321 [3], clause 5.17). See also the BeamFailureRecoveryConfig IE. Value in number of "Qout,LR reporting periods of Beam Failure Detection" Reference Signal (see TS 38.213 [13], clause 6). Value pbfd1 corresponds to 1 Qout,LR reporting period of Beam Failure Detection Reference Signal, value pbfd2 corresponds to 2 Qout,LR reporting periods of Beam Failure Detection Reference Signal and so on. 

	beamFailureInstanceMaxCount
This field determines after how many beam failure events the UE triggers beam failure recovery (see TS 38.321 [3], clause 5.17). Value n1 corresponds to 1 beam failure instance, value n2 corresponds to 2 beam failure instances and so on. 

	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. 



	RadioLinkMonitoringRS field descriptions

	detectionResource
A reference signal that the UE shall use for radio link monitoring or beam failure detection (depending on the indicated purpose). Only periodic 1-port CSI-RS can be configured on SCell for beam failure detection purpose.

	purpose
Determines whether the UE shall monitor the associated reference signal for the purpose of cell- and/or beam failure detection. For SCell, network only configures the value to beamFailure. For PSCell, the network can configure the value to bfPscell, rlfPscell, or bothPScell. If the value is set to bfPscell, the UE shall monitor beam failure on PSCell only while SCG is activated. If the value is set to rlfPscell, the UE shall monitor radio link failure on PSCell only while SCG is activated. If the value is set to bothPScell, the UE shall monitor the both purpose of cell- and/or beam failure detection only while SCG is activated.



As a conclusion, we confirmed that the introduction of sparse RLM does not have much spec impact. Therefore, we ask that RAN2 support the sparse RLM function considering our text proposal above.
Proposal 6. RAN2 is asked to consider our text proposals for the sparse RLM.

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 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. RAN2 is asked to consider our text proposals for the sparse RLM.
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