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1 Introduction
This paper discusses UE behaviour while SCG is deactivated
2	RRM Measurements
In order for NW to activate SCG it would need to get some measurements from UE to understand if it is useful to actually activate the SCG. So, it seems quite natural that UE would need to continue some measurements for SCG even if the SCG is deactivated. And in the previous RAN2#112e meeting it was agreed: 
As a baseline, MN-configured RRM measurement/reporting procedures do not depend on the SCG activation state (deactivated or activated). Further optimisations are not precluded.
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
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
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.
`
Measurement requirements for the cells in connected mode are based on the applied DRX on the PSCell and activated SCell. When SCell is deactivated the measurement performance is configured via measCycleSCell as UE is not monitoring PDCCH. As for the deactivated SCG UE also does not monitor PDCCH there is no valid DRX and thus something similar as for SCell seems valid approach, even potentially the same parameter could be reused. For UE power saving purposes, network could also configure UE measurements to be done less often once e.g. TA timer expires, as then it is known that the SCG activation is no longer as "fast" as earlier. This would allow more UE power saving improvements. But we see also that it would be safer to have separate parameter utilized for PSCell measurement cycle with possibly different value range based on RAN4 inputs as this would allow for PSCell different measurement cycle used as for SCells – and as the SPCell mobility is more critical to perform efficiently in many instances it is likely required to have different measurement cycle used for PSCell as for SCell.
RAN4 has indicated in the LS in R4-2202781:
RAN4 is developing measurement requirements for PSCell when SCG is deactivated. 
RAN4 has agreed to introduce a similar parameter as measCycleSCell, for specifying measurement requirements for a deactivated PSCell (when SCG is deactivated).
Besides, RAN4 is still discussing the value range for the measurement cycles. 
To RAN2
ACTION: 	RAN4 kindly asks RAN2 to introduce a similar parameter as the parameter measCycleSCell for deactivated PSCell measurement. 
So we propose:
Proposal: Network can configure measurement cycle (similar to measCycleSCell) for deactivated SCG to relax RRM measurements – corresponding text proposal is in annex A. Wait for RAN4 input on possible value range needed for the parameter.
3	CPC and SCG deactivation
RAN2#112e agreed that PSCell mobility is supported while the SCG is deactivated, and that measurements are supported for a deactivated SCG. Rel.16 introduced intra-SN CPC and the present work item is working on inter-SN CPC.
Observation: Intra-SN CPC was introduced in Rel.16.
Even with a deactivated SCG the benefits from CPC seem to remain. It allows execution of PSCell change before the PSCell becomes unusable, which without CPC can happen before the UE has reported measurements to the network and the network responded to those measurements. A failed PSCell would result in failure of a UE-initiated SCG activation.
Proposal: CPC execution-condition evaluation and execution are applicable when the SCG is deactivated.
RAN2#112e also agreed the following.
1       SCG RRC reconfiguration can select the SCG activation state (activated/deactivated) can be configured at PSCell addition/change, RRC resume or HO.

Between configuration and execution of CPC, the activation status of the UE’s SCG can change. This seems to mean that if the PSCell change, executed when the condition is met, dictates the activation status of the target SCG, execution of CPC can result in a forced activation-status change to the UE. Regardless of direction (activated -> deactivated or deactivated -> activated), this seems undesirable.
Naturally, at the time of CPC execution the target SN would need to be aligned with the UE with respect to SCG activation status. With intra-SN CPC this does not seem to be an issue.
Proposal: In intra-SN CPC, the CPC command does not configure the activation status of the target SCG.
Proposal: FFS whether in inter-SN CPC the CPC command configures the activation status of the target SCG.
4	PHR 
Whenever deactivated SCell is activated a PHR is triggered in order for NW to get up to date information about UL power budget. Similarly it seems logical and useful to trigger PHR whenever PSCell is activated. Additionally, it could be beneficial to trigger PHR to MCG when the SCG is deactivated as well as it would impact the power, which was not needed before for SCells as they are handled in the same gNB. This way, the MN can get up to date information fast about the required UL power sharing situation and the available power headroom at MCG.
In the email discussion (report in R2-2201701) parts of PHR was discussed and it was concluded that while SCG is deactivated PHR is not reported – agreements summarized as:

8. For deactivated PSCell, PHR is not reported.
9-2. PHR is triggered upon SCG activation.
10. PHR is triggered upon addition of PSCell not configured with deactivated state.

Discussion on reporting of PHR at SCG deactivation (from activated state) was not discussed in the email discussion as explained earlier this seems to be just forgotten issue in the email discussion. 
Proposal: PHR should be triggered upon SCG deactivation
Additionally in the existing MAC draft CR is talking about PSCell being deactivated although generally in the MAC terminology is deactivated SCG. Also the phrasing of the change;
-	addition of the PSCell which is not configured with deactivated state (i.e. PSCell is newly added or changed);
This seems to be bit negative way of saying what is existing release 15 behaviour i.e. PHR is triggered upon PSCell addition when SCG is activated (which is always true in release 15). Thus we propose to change wording to not use “negative” activation status:
Proposal: Change wording of CR to indicate that PHR is triggered in case of PSCell addition when SCG is activated.
Corresponding text proposal is seen in Annex B 
5 	Power sharing
in the rapporteur open issue list it has been captured:
5.	MCG power limitation and PDCCH blind decoding limitation while the SCG is deactivated
-	any issue to do "as if the SCG would be activated"?
In MR-DC one can have either semi-static or dynamic power sharing between MCG and SCG. It seems that for dynamic power sharing there is no issue as the sharing is base don actual usage of resources. For semi-static power sharing though the behaviour is based on TDD configuration regardless of used resources. Thus when SCG is deactivated it would still impact power available to MCG as there is still active TDD configuration on SCG – see 38.213 7.6.2:.
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As the system works without impacting semi-static power sharing it does not seem essential to do any change to existing semi-static power sharing mechanism in case SCG is deactivated:
Observation: System would work without impacting semi-static power sharing due to SCG deactivation
But it is also obvious that it seems quite useless to limit MCG power usage when SCG is deactivated but as we have agreed so far only using RRC for deactivation one can always change the power allocation for SCG to e.g. minimum value there is not really any critical need to impact this. But regardless one could say that:
Observation: It would be useful to not limit MCG power usage when SCG is deactivated
But as this is not RAN2 aspect RAN1 should initiate any changes if needed by themselves with knowing that we can only deactivate with RRC signaling which can allocate minimum power allocation to SCG:
Proposal:  There is no RAN2 impact on MR-DC power sharing due to SCG deactivation
6	RLM/BFD
In the deactivated SCG, the SCG may experience beam failure or blocking (especially for FR2) and performing either RLM (and triggering S-RLF) or BFD (and triggering BFR) may allow the MCG to reconfigure the suspended SCG or change the TCI states when necessary. But on the other hand, if UE continues RRM measurements and reports those to MCG, the extra benefit of RLM measurements and reporting can be questioned. Since the RRM measurements can provide via measurement events similar indication to network as SCG failure message there does not seem to be needed to support RLM for SCG.
In RAN2#115e it was agreed:
4: The UE performs RLM and BFD on PSCell while the SCG is deactivated if network configures it.
In RAN2#116e it was agreed:
1	upon SCG RLF while the SCG is deactivated, the UE reports SCGFailureInformation (legacy procedure) and the network can reconfigure the UE to release the SCG, change the PSCell or keep the PSCell and reconfigure RLM RS.
3	while the SCG is deactivated, RLM can be based on activated TCI state for PDCCH reception when RadioLinkMonitoringConfig does not provide any RS for “rlf” or “both”, like currently for the activated SCG.
4	Keep the existing indication in the 38.331 running CR to indicate whether the UE shall perform RLM while the SCG is deactivated.
6	while the SCG is deactivated, BFD can be based on activated TCI state for PDCCH reception when RadioLinkMonitoringConfig does not provide any RS for "beamFailure" or "both", like currently for the activated SCG
7	Keep the existing indication in the 38.331 running CR to indicate whether the UE shall perform BFD while the SCG is deactivated.
8	RAN2 does not consider introducing a separate RLM configuration specific for deactivated SCG. If RAN4 feel the necessity RAN4 can discuss/decide if it is needed or not.BF
10	Whether to support the configuration of measCycle for deactivated SCG is up to RAN4.
5	tci-Info, which can provide activated TCI states for PDCCH/PDSCH reception at SCG activation (i.e. transition from deactivated SCG to activated SCG), can be included at any RRC reconfiguration while the SCG is deactivated and, if SCG remains deactivated and the UE performs BFD and/or RLM based on activated TCI states for PDCCH reception, the UE uses the newly activated TCI states for PDCCH reception.

Upon BF while the SCG is deactivated: UE indicates BF to NW via RRC (e.g. so the network can reconfigure the UE to keep the PSCell and allow RACH-less activation (by changing BFD RS), or change the PSCell or release the SCG). If the network does not reconfigure the UE and activates the SCG, RACH will be used (FFS how this will be captured).


Opposite to RLF handling, BFD and BFR (beam failure recovery) is bit different as the beam failure recovery is done in MAC and SCG beam failure recovery via MCG is not supported. 
In RAN2#116e it was decided that:
Upon BF while the SCG is deactivated: UE indicates BF to NW via RRC (e.g. so the network can reconfigure the UE to keep the PSCell and allow RACH-less activation (by changing BFD RS), or change the PSCell or release the SCG). If the network does not reconfigure the UE and activates the SCG, RACH will be used (FFS how this will be captured).

Rapporteur has captured in the open issue list (R2-2202029):
4.	TA timer and RLM/BFD while the SCG is deactivated
-	Stop TA timer upon RLF or BF?
-	Stop RLM/BFD after TA timer expiry?
-	Stop RLM/BFD after RLF/BF?
-	After RLF/BF, resume RLM/BFD upon reconfiguration (withsync)?
-	can the UE perform RACH-less activation if the UE is not configured to perform RLM/BFD while the SCG is deactivated?
-	finalize UE indication of BFD while the SCG is deactivated
In the existing specification when on the PSCell BFD triggers BFR UE will initiate RACH on the PSCell. 
Observation: Currently once BFD triggers BFR on the PSCell will cause UE to access PSCell with RACH 
Naturally, RA should not be triggered while the PSCell is deactivated and the UE should only indicate the beam failure occurrence over RRC. Requiring the UE to measure candidates while the PSCell is deactivated seems to introduce unnecessary power consumption.  Network could base its TCI state reconfiguration on L3 measurement reports and the BFD information over RRC could solely consist of an indication that BFD is detected on the PSCell.
Proposal: The BFD over RRC indicates only the beam failure of PSCell without the candidate beam information.
Even if all this was enabled, using a new beam upon SCG activation will likely anyway require a Random Access procedure to be performed so the RRC indication could just serve to NW as a prewarning that PSCell activation likely requires BFR procedure. 
As there is no data transmission ongoing in the SCG it seems unnecessary to start any transmissions on the SCG to start beam recovery but it would be sufficient to do so once the SCG is activated again. The BFD procedure would continuously monitor the condition for beam failure if BFD is performed while the SCG is deactivated and in case the BFD_COUNTER is above the beam failure detection threshold number upon SCG activation, BFR should be triggered. On the other hand, in case there is no beam failure instance indication during the timer beamFailureDetectionTimer, the beam failure could also be recovered while the SCG is deactivated and no BFR is required even upon SCG activation.
Proposal: UE will not initiate beam failure recovery (RACH on SCG) while the SCG is deactivated (see Annex C for TP). BFR is triggered if BFD_COUNTER >= beamFailureInstanceMaxCount upon SCG activation.

7	Conclusion
In this paper we discussed fast deactivation and activation of SCG and have following proposals:
Regarding RRM requirements (TP annex A):
Proposal 1: Network can configure measurement cycle (similar to measCycleSCell) for deactivated SCG to relax RRM measurements – corresponding text proposal is in annex A. Wait for RAN4 input on possible value range needed for the parameter.

Regarding CPC/SCG deactivation:
Observation 1: Intra-SN CPC was introduced in Rel.16.
Proposal 1: CPC execution-condition evaluation and execution are applicable when the SCG is deactivated.
Proposal 2: In intra-SN CPC, the CPC command does not configure the activation status of the target SCG.
Proposal 3: FFS whether in inter-SN CPC the CPC command configures the activation status of the target SCG

Regarding PHR (TP annex B):
Proposal 4: PHR should be triggered upon SCG deactivation
Proposal 5: Change wording of CR to indicate that PHR is triggered in case of PSCell addition when SCG is activated.

Regarding power control (no impact to RAN2):
Observation 2: System would work without impacting semi-static power sharing due to SCG deactivation
Observation 3: It would be useful to not limit MCG power usage when SCG is deactivated
Proposal 6:  There is no RAN2 impact on MR-DC power sharing due to SCG deactivation

Regarding RLM/BFD (TP annex C):
Observation 4: Currently once BFD triggers BFR on the PSCell will cause UE to access PSCell with RACH 
Proposal 7: The BFD over RRC indicates only the beam failure of PSCell without the candidate beam information.
Proposal 8: UE will not initiate beam failure recovery (RACH on SCG) while the SCG is deactivated (see Annex C for TP). BFR is triggered if BFD_COUNTER >= beamFailureInstanceMaxCount upon SCG activation.











Annex A – TP for measCyclePSCell
[bookmark: _Toc60777261][bookmark: _Toc83740216]–	MeasObjectNR
The IE MeasObjectNR specifies information applicable for SS/PBCH block(s) intra/inter-frequency measurements and/or CSI-RS intra/inter-frequency measurements.
MeasObjectNR information element
-- ASN1START
-- TAG-MEASOBJECTNR-START

MeasObjectNR ::=                    SEQUENCE {
    ssbFrequency                        ARFCN-ValueNR                                                   OPTIONAL,   -- Cond SSBorAssociatedSSB
    ssbSubcarrierSpacing                SubcarrierSpacing                                               OPTIONAL,   -- Cond SSBorAssociatedSSB
    smtc1                               SSB-MTC                                                         OPTIONAL,   -- Cond SSBorAssociatedSSB
    smtc2                               SSB-MTC2                                                        OPTIONAL,   -- Cond IntraFreqConnected
    refFreqCSI-RS                       ARFCN-ValueNR                                                   OPTIONAL,   -- Cond CSI-RS
    referenceSignalConfig               ReferenceSignalConfig,
    absThreshSS-BlocksConsolidation     ThresholdNR                                                     OPTIONAL,   -- Need R
    absThreshCSI-RS-Consolidation       ThresholdNR                                                     OPTIONAL,   -- Need R
    nrofSS-BlocksToAverage              INTEGER (2..maxNrofSS-BlocksToAverage)                          OPTIONAL,   -- Need R
    nrofCSI-RS-ResourcesToAverage       INTEGER (2..maxNrofCSI-RS-ResourcesToAverage)                   OPTIONAL,   -- Need R
    quantityConfigIndex                 INTEGER (1..maxNrofQuantityConfig),
    offsetMO                            Q-OffsetRangeList,
    cellsToRemoveList                   PCI-List                                                        OPTIONAL,   -- Need N
    cellsToAddModList                   CellsToAddModList                                               OPTIONAL,   -- Need N
    blackCellsToRemoveList              PCI-RangeIndexList                                              OPTIONAL,   -- Need N
    blackCellsToAddModList              SEQUENCE (SIZE (1..maxNrofPCI-Ranges)) OF PCI-RangeElement      OPTIONAL,   -- Need N
    whiteCellsToRemoveList              PCI-RangeIndexList                                              OPTIONAL,   -- Need N
    whiteCellsToAddModList              SEQUENCE (SIZE (1..maxNrofPCI-Ranges)) OF PCI-RangeElement      OPTIONAL,   -- Need N
    ...,
    [[
    freqBandIndicatorNR                 FreqBandIndicatorNR                                             OPTIONAL,   -- Need R
    measCycleSCell                      ENUMERATED {sf160, sf256, sf320, sf512, sf640, sf1024, sf1280}  OPTIONAL    -- Need R
    ]],
    [[
    smtc3list-r16                     SSB-MTC3List-r16                                                  OPTIONAL,   -- Need R
    rmtc-Config-r16                     SetupRelease {RMTC-Config-r16}                                  OPTIONAL,   -- Need M
    t312-r16                            SetupRelease { T312-r16 }                                       OPTIONAL    -- Need M
    ]],
    [[
    measCyclePSCell-r17                ENUMERATED {ffs1, ffs2, ffs3, ffs4, ffs5, ffs6, ffs7, ffs8}  OPTIONAL    -- Need R
    ]]
}

SSB-MTC3List-r16::=                 SEQUENCE (SIZE(1..4)) OF SSB-MTC3-r16

T312-r16 ::=                        ENUMERATED { ms0, ms50, ms100, ms200, ms300, ms400, ms500, ms1000}

ReferenceSignalConfig::=            SEQUENCE {
    ssb-ConfigMobility                  SSB-ConfigMobility                                              OPTIONAL,   -- Need M
    csi-rs-ResourceConfigMobility       SetupRelease { CSI-RS-ResourceConfigMobility }                  OPTIONAL    -- Need M
}

SSB-ConfigMobility::=               SEQUENCE {
    ssb-ToMeasure                           SetupRelease { SSB-ToMeasure }                              OPTIONAL,   -- Need M
    deriveSSB-IndexFromCell             BOOLEAN,
    ss-RSSI-Measurement                         SS-RSSI-Measurement                                     OPTIONAL,   -- Need M
    ...,
    [[
    ssb-PositionQCL-Common-r16              SSB-PositionQCL-Relation-r16                                OPTIONAL,   -- Cond SharedSpectrum
    ssb-PositionQCL-CellsToAddModList-r16   SSB-PositionQCL-CellsToAddModList-r16                       OPTIONAL,   -- Need N
    ssb-PositionQCL-CellsToRemoveList-r16   PCI-List                                                    OPTIONAL    -- Need N
    ]]
}

Q-OffsetRangeList ::=               SEQUENCE {
    rsrpOffsetSSB                       Q-OffsetRange               DEFAULT dB0,
    rsrqOffsetSSB                       Q-OffsetRange               DEFAULT dB0,
    sinrOffsetSSB                       Q-OffsetRange               DEFAULT dB0,
    rsrpOffsetCSI-RS                    Q-OffsetRange               DEFAULT dB0,
    rsrqOffsetCSI-RS                    Q-OffsetRange               DEFAULT dB0,
    sinrOffsetCSI-RS                    Q-OffsetRange               DEFAULT dB0
}


ThresholdNR ::=                     SEQUENCE{
    thresholdRSRP                       RSRP-Range                                                      OPTIONAL,   -- Need R
    thresholdRSRQ                       RSRQ-Range                                                      OPTIONAL,   -- Need R
    thresholdSINR                       SINR-Range                                                      OPTIONAL    -- Need R
}

CellsToAddModList ::=               SEQUENCE (SIZE (1..maxNrofCellMeas)) OF CellsToAddMod

CellsToAddMod ::=                   SEQUENCE {
    physCellId                          PhysCellId,
    cellIndividualOffset                Q-OffsetRangeList
}

RMTC-Config-r16 ::=                 SEQUENCE {
    rmtc-Periodicity-r16                ENUMERATED {ms40, ms80, ms160, ms320, ms640},
    rmtc-SubframeOffset-r16             INTEGER(0..639)                                                 OPTIONAL,   -- Need M
    measDurationSymbols-r16             ENUMERATED {sym1, sym14or12, sym28or24, sym42or36, sym70or60},
    rmtc-Frequency-r16                  ARFCN-ValueNR,
    ref-SCS-CP-r16                      ENUMERATED {kHz15, kHz30, kHz60-NCP, kHz60-ECP},
    ...
}

SSB-PositionQCL-CellsToAddModList-r16 ::= SEQUENCE (SIZE (1..maxNrofCellMeas)) OF SSB-PositionQCL-CellsToAddMod-r16

SSB-PositionQCL-CellsToAddMod-r16 ::= SEQUENCE {
    physCellId-r16                        PhysCellId,
    ssb-PositionQCL-r16                   SSB-PositionQCL-Relation-r16
}

-- TAG-MEASOBJECTNR-STOP
-- ASN1STOP

	CellsToAddMod field descriptions

	cellIndividualOffset
Cell individual offsets applicable to a specific cell.

	physCellId
Physical cell identity of a cell in the cell list.



	MeasObjectNR field descriptions

	absThreshCSI-RS-Consolidation
Absolute threshold for the consolidation of measurement results per CSI-RS resource(s) from L1 filter(s). The field is used for the derivation of cell measurement results as described in 5.5.3.3 and the reporting of beam measurement information per CSI-RS resource as described in 5.5.5.2.

	absThreshSS-BlocksConsolidation
Absolute threshold for the consolidation of measurement results per SS/PBCH block(s) from L1 filter(s). The field is used for the derivation of cell measurement results as described in 5.5.3.3 and the reporting of beam measurement information per SS/PBCH block index as described in 5.5.5.2.

	blackCellsToAddModList
List of cells to add/modify in the black list of cells. It applies only to SSB resources.

	blackCellsToRemoveList
List of cells to remove from the black list of cells.

	cellsToAddModList
List of cells to add/modify in the cell list.

	cellsToRemoveList
List of cells to remove from the cell list. 

	freqBandIndicatorNR
The frequency band in which the SSB and/or CSI-RS indicated in this MeasObjectNR are located and according to which the UE shall perform the RRM measurements. This field is always provided when the network configures measurements with this MeasObjectNR.

	measCycleSCell
The parameter is used only when an SCell is configured on the frequency indicated by the measObjectNR and is in deactivated state, see TS 38.133 [14]. gNB configures the parameter whenever an SCell is configured on the frequency indicated by the measObjectNR, but the field may also be signalled when an SCell is not configured. Value sf160 corresponds to 160 sub-frames, value sf256 corresponds to 256 sub-frames and so on.

	measCyclePSCell
The parameter is used only when an SCG PSCell is in deactivated state. gNB configures the parameter whenever an PSCell may be deactivated. Value ffs1 corresponds to ffs1 sub-frames, value ffs2 corresponds to ffs2 sub-frames and so on.

	nrofCSInrofCSI-RS-ResourcesToAverage
Indicates the maximum number of measurement results per beam based on CSI-RS resources to be averaged. The same value applies for each detected cell associated with this MeasObjectNR.

	nrofSS-BlocksToAverage
Indicates the maximum number of measurement results per beam based on SS/PBCH blocks to be averaged. The same value applies for each detected cell associated with this MeasObject.

	offsetMO
Offset values applicable to all measured cells with reference signal(s) indicated in this MeasObjectNR.

	quantityConfigIndex
Indicates the n-th element of quantityConfigNR-List provided in MeasConfig.

	referenceSignalConfig
RS configuration for SS/PBCH block and CSI-RS.

	refFreqCSI-RS
Point A which is used for mapping of CSI-RS to physical resources according to TS 38.211 [16] clause 7.4.1.5.3.

	smtc1
Primary measurement timing configuration. (see clause 5.5.2.10).

	smtc2
Secondary measurement timing configuration for SS corresponding to this MeasObjectNR with PCI listed in pci-List. For these SS, the periodicity is indicated by periodicity in smtc2 and the timing offset is equal to the offset indicated in periodicityAndOffset modulo periodicity. periodicity in smtc2 can only be set to a value strictly shorter than the periodicity indicated by periodicityAndOffset in smtc1 (e.g. if periodicityAndOffset indicates sf10, periodicity can only be set of sf5, if periodicityAndOffset indicates sf5, smtc2 cannot be configured).

	smtc3list
Measurement timing configuration list for SS corresponding to IAB-MT. This is used for the IAB-node's discovery of other IAB-nodes and the IAB-Donor-DUs.

	ssbFrequency
Indicates the frequency of the SS associated to this MeasObjectNR. For operation with shared spectrum channel access, this field is a k*30 kHz shift from the sync raster where k = 0,1,2, and so on if the reportType within the corresponding ReportConfigNR is set to reportCGI (see TS 38.211 [16], clause 7.4.3.1). Frequencies are considered to be on the sync raster if they are also identifiable with a GSCN value (see TS 38.101-1 [15]).

	ssb-PositionQCL-Common
Indicates the QCL relationship between SS/PBCH blocks for all measured cells as specified in TS 38.213 [13], clause 4.1.

	ssbSubcarrierSpacing
Subcarrier spacing of SSB. Only the values 15 kHz or 30 kHz (FR1), and 120 kHz or 240 kHz (FR2) are applicable.

	t312
The value of timer T312. Value ms0 represents 0 ms, ms50 represents 50 ms and so on.

	whiteCellsToAddModList
List of cells to add/modify in the white list of cells. It applies only to SSB resources.

	whiteCellsToRemoveList
List of cells to remove from the white list of cells.



	RMTC-Config field descriptions

	measDurationSymbols
Number of consecutive symbols for which the Physical Layer reports samples of RSSI (see TS 38.215 [9], clause 5.1.21). Value sym1 corresponds to one symbol, sym14or12 corresponds to 14 symbols of the reference numerology for NCP and 12 symbols for ECP, and so on.

	ref-SCS-CP
Indicates a reference subcarrier spacing and cyclic prefix to be used for RSSI measurements (see TS 38.215 [9]). Value kHz15 corresponds to 15kHz, kHz30 corresponds to 30 kHz, value kHz60-NCP corresponds to 60 kHz using normal cyclic prefix (NCP), and kHz60-ECP corresponds to 60 kHz using extended cyclic prefix (ECP).

	rmtc-Frequency
Indicates the center frequency of the measured bandwidth (see TS 38. 215 [9], clause 5.1.21).

	rmtc-Periodicity
Indicates the RSSI measurement timing configuration (RMTC) periodicity (see TS 38.215 [9], clause 5.1.21).

	rmtc-SubframeOffset
Indicates the RSSI measurement timing configuration (RMTC) subframe offset for this frequency (see TS 38.215 [9], clause 5.1.21). For inter-frequency measurements, this field is optional present and if it is not configured, the UE chooses a random value as rmtc-SubframeOffset for measDurationSymbols which shall be selected to be between 0 and the configured rmtc-Periodicity with equal probability.



	ReferenceSignalConfig field descriptions

	csi-rs-ResourceConfigMobility
CSI-RS resources to be used for CSI-RS based RRM measurements.

	ssb-ConfigMobility
SSB configuration for mobility (nominal SSBs, timing configuration).



	SSB-ConfigMobility field descriptions

	deriveSSB-IndexFromCell
If this field is set to true, UE assumes SFN and frame boundary alignment across cells on the same frequency carrier as specified in TS 38.133 [14]. Hence, if the UE is configured with a serving cell for which (absoluteFrequencySSB, subcarrierSpacing) in ServingCellConfigCommon is equal to (ssbFrequency, ssbSubcarrierSpacing) in this MeasObjectNR, this field indicates whether the UE can utilize the timing of this serving cell to derive the index of SS block transmitted by neighbour cell. Otherwise, this field indicates whether the UE may use the timing of any detected cell on that target frequency to derive the SSB index of all neighbour cells on that frequency.

	ssb-ToMeasure
The set of SS blocks to be measured within the SMTC measurement duration. The first/leftmost bit corresponds to SS/PBCH block index 0, the second bit corresponds to SS/PBCH block index 1, and so on. Value 0 in the bitmap indicates that the corresponding SS/PBCH block is not to be measured while value 1 indicates that the corresponding SS/PBCH block is to be measured (see TS 38.215 [9]). When the field is not configured the UE measures on all SS blocks. Regardless of the value of this field, SS/PBCH blocks outside of the applicable smtc are not to be measured. See TS 38.215 [9] clause 5.1.1.



	SSB-PositionQCL-CellsToAddMod field descriptions

	physCellId
Physical cell identity of a cell in the cell list.

	ssb-PositionQCL
Indicates the QCL relation between SS/PBCH blocks for a specific cell as specified in TS 38.213 [13], clause 4.1. If provided, the cell specific value overwrites the value signalled by ssb-PositionQCL-Common.



	Conditional Presence
	Explanation

	CSI-RS
	This field is mandatory present if csi-rs-ResourceConfigMobility is configured, otherwise, it is absent.

	SSBorAssociatedSSB
	This field is mandatory present if ssb-ConfigMobility is configured or associatedSSB is configured in at least one cell. Otherwise, it is absent, Need R.

	IntraFreqConnected
	This field is optionally present, Need R if the UE is configured with a serving cell for which (absoluteFrequencySSB, subcarrierSpacing) in ServingCellConfigCommon is equal to (ssbFrequency, ssbSubcarrierSpacing) in this MeasObjectNR, otherwise, it is absent.

	SharedSpectrum
	This field is mandatory present if this MeasObject is for a frequency which operates with shared spectrum channel access. Otherwise, it is absent, Need R.




Annex	B MAC TP for PHR
[bookmark: _Toc90287199][bookmark: _Toc37296205][bookmark: _Toc46490331][bookmark: _Toc52752026][bookmark: _Toc52796488][bookmark: _Toc83661053]5.4.6	Power Headroom Reporting
The Power Headroom reporting procedure is used to provide the serving gNB with the following information:
-	Type 1 power headroom: the difference between the nominal UE maximum transmit power and the estimated power for UL-SCH transmission per activated Serving Cell;
-	Type 2 power headroom: the difference between the nominal UE maximum transmit power and the estimated power for UL-SCH and PUCCH transmission on SpCell of the other MAC entity (i.e. E-UTRA MAC entity in EN-DC, NE-DC, and NGEN-DC cases);
-	Type 3 power headroom: the difference between the nominal UE maximum transmit power and the estimated power for SRS transmission per activated Serving Cell;
-	MPE P-MPR: the power backoff to meet the MPE FR2 requirements for a Serving Cell operating on FR2.
RRC controls Power Headroom reporting by configuring the following parameters:
-	phr-PeriodicTimer;
-	phr-ProhibitTimer;
-	phr-Tx-PowerFactorChange;
-	phr-Type2OtherCell;
-	phr-ModeOtherCG;
-	multiplePHR;
-	mpe-Reporting-FR2;
-	mpe-ProhibitTimer;
-	mpe-Threshold.
A Power Headroom Report (PHR) shall be triggered if any of the following events occur:
-	phr-ProhibitTimer expires or has expired and the path loss has changed more than phr-Tx-PowerFactorChange dB for at least one activated Serving Cell of any MAC entity of which the active DL BWP is not dormant BWP which is used as a pathloss reference since the last transmission of a PHR in this MAC entity when the MAC entity has UL resources for new transmission;
NOTE 1:	The path loss variation for one cell assessed above is between the pathloss measured at present time on the current pathloss reference and the pathloss measured at the transmission time of the last transmission of PHR on the pathloss reference in use at that time, irrespective of whether the pathloss reference has changed in between. The current pathloss reference for this purpose does not include any pathloss reference configured using pathlossReferenceRS-Pos in TS 38.331 [5].
-	phr-PeriodicTimer expires;
-	upon configuration or reconfiguration of the power headroom reporting functionality by upper layers, which is not used to disable the function;
-	activation of an SCell of any MAC entity with configured uplink of which firstActiveDownlinkBWP-Id is not set to dormant BWP;
-	activation of an SCG;
-	deactivation of an SCG;
-	addition of the PSCell of which SCG is activated (i.e. PSCell is newly added or changed);	Comment by Ericsson: Terminology: SCG is deactivated, not PSCell. Consider rephrasing to e.g. “addition of the PSCell, except if the SCG is deactivated” 	Comment by Huawei, HiSilicon: Agree	Comment by Samsung (Donggun Kim): Tend to agree with Ericsson, but we slightly prefer 
“addition of the PSCell of which SCG is not deactivated”
-	phr-ProhibitTimer expires or has expired, when the MAC entity has UL resources for new transmission, and the following is true for any of the activated Serving Cells of any MAC entity with configured uplink:
-	there are UL resources allocated for transmission or there is a PUCCH transmission on this cell, and the required power backoff due to power management (as allowed by P-MPRc as specified in TS 38.101-1 [14], TS 38.101-2 [15], and TS 38.101-3 [16]) for this cell has changed more than phr-Tx-PowerFactorChange dB since the last transmission of a PHR when the MAC entity had UL resources allocated for transmission or PUCCH transmission on this cell.
-	Upon switching of activated BWP from dormant BWP to non-dormant DL BWP of an SCell of any MAC entity with configured uplink;
-	if mpe-Reporting-FR2 is configured, and mpe-ProhibitTimer is not running:
-	the measured P-MPR applied to meet FR2 MPE requirements as specified in TS 38.101-2 [15] is equal to or larger than mpe-Threshold for at least one activated FR2 Serving Cell since the last transmission of a PHR in this MAC entity; or
-	the measured P-MPR applied to meet FR2 MPE requirements as specified in TS 38.101-2 [15] has changed more than phr-Tx-PowerFactorChange dB for at least one activated FR2 Serving Cell since the last transmission of a PHR due to the measured P-MPR applied to meet MPE requirements being equal to or larger than mpe-Threshold in this MAC entity.
	in which case the PHR is referred below to as 'MPE P-MPR report'.
NOTE 2:	The MAC entity should avoid triggering a PHR when the required power backoff due to power management decreases only temporarily (e.g. for up to a few tens of milliseconds) and it should avoid reflecting such temporary decrease in the values of PCMAX,f,c/PH when a PHR is triggered by other triggering conditions.
NOTE 3:	If a HARQ process is configured with cg-RetransmissionTimer and if the PHR is already included in a MAC PDU for transmission on configured grant by this HARQ process, but not yet transmitted by lower layers, it is up to UE implementation how to handle the PHR content.
If the MAC entity has UL resources allocated for a new transmission the MAC entity shall:
1>	if it is the first UL resource allocated for a new transmission since the last MAC reset:
2>	start phr-PeriodicTimer.
1>	if the Power Headroom reporting procedure determines that at least one PHR has been triggered and not cancelled; and
1>	if the allocated UL resources can accommodate the MAC CE for PHR which the MAC entity is configured to transmit, plus its subheader, as a result of LCP as defined in clause 5.4.3.1:
2>	if multiplePHR with value true is configured:
3>	for each activated Serving Cell with configured uplink associated with any MAC entity of which the active DL BWP is not dormant BWP; and
3>	for each activated Serving Cell with configured uplink associated with E-UTRA MAC entity:
4>	obtain the value of the Type 1 or Type 3 power headroom for the corresponding uplink carrier as specified in clause 7.7 of TS 38.213 [6] for NR Serving Cell and clause 5.1.1.2 of TS 36.213 [17] for E-UTRA Serving Cell;
4>	if this MAC entity has UL resources allocated for transmission on this Serving Cell; or
4>	if the other MAC entity, if configured, has UL resources allocated for transmission on this Serving Cell and phr-ModeOtherCG is set to real by upper layers:
5>	obtain the value for the corresponding PCMAX,f,c field from the physical layer.
5>	if mpe-Reporting-FR2 is configured and this Serving Cell operates on FR2 and this Serving Cell is associated to this MAC entity:
6>	obtain the value for the corresponding MPE field from the physical layer.
3>	if phr-Type2OtherCell with value true is configured:
4>	if the other MAC entity is E-UTRA MAC entity:
5>	obtain the value of the Type 2 power headroom for the SpCell of the other MAC entity (i.e. E-UTRA MAC entity);
5>	if phr-ModeOtherCG is set to real by upper layers:
6>	obtain the value for the corresponding PCMAX,f,c field for the SpCell of the other MAC entity (i.e. E-UTRA MAC entity) from the physical layer.
3>	instruct the Multiplexing and Assembly procedure to generate and transmit the Multiple Entry PHR MAC CE as defined in clause 6.1.3.9 based on the values reported by the physical layer.
2>	else (i.e. Single Entry PHR format is used):
3>	obtain the value of the Type 1 power headroom from the physical layer for the corresponding uplink carrier of the PCell;
3>	obtain the value for the corresponding PCMAX,f,c field from the physical layer;
3>	if mpe-Reporting-FR2 is configured and this Serving Cell operates on FR2:
4>	obtain the value for the corresponding MPE field from the physical layer.
3>	instruct the Multiplexing and Assembly procedure to generate and transmit the Single Entry PHR MAC CE as defined in clause 6.1.3.8 based on the values reported by the physical layer.
2>	if this PHR report is an MPE P-MPR report:
3>	start or restart the mpe-ProhibitTimer;
3>	cancel triggered MPE P-MPR reporting for Serving Cells included in the PHR MAC CE.
2>	start or restart phr-PeriodicTimer;
2>	start or restart phr-ProhibitTimer;
2>	cancel all triggered PHR(s).
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[bookmark: _Toc29239861][bookmark: _Toc37296223][bookmark: _Toc46490350][bookmark: _Toc52752045][bookmark: _Toc52796507][bookmark: _Toc83661072]5.17	Beam Failure Detection and Recovery procedure
The MAC entity may be configured by RRC per Serving Cell with a beam failure recovery procedure which is used for indicating to the serving gNB of a new SSB or CSI-RS when beam failure is detected on the serving SSB(s)/CSI-RS(s). Beam failure is detected by counting beam failure instance indication from the lower layers to the MAC entity. If beamFailureRecoveryConfig is reconfigured by upper layers during an ongoing Random Access procedure for beam failure recovery for SpCell, the MAC entity shall stop the ongoing Random Access procedure and initiate a Random Access procedure using the new configuration.
RRC configures the following parameters in the BeamFailureRecoveryConfig, BeamFailureRecoverySCellConfig, and the RadioLinkMonitoringConfig for the Beam Failure Detection and Recovery procedure:
-	beamFailureInstanceMaxCount for the beam failure detection;
-	beamFailureDetectionTimer for the beam failure detection;
-	beamFailureRecoveryTimer for the beam failure recovery procedure;
-	rsrp-ThresholdSSB: an RSRP threshold for the SpCell beam failure recovery;
-	rsrp-ThresholdBFR: an RSRP threshold for the SCell beam failure recovery;
-	powerRampingStep: powerRampingStep for the SpCell beam failure recovery;
-	powerRampingStepHighPriority: powerRampingStepHighPriority for the SpCell beam failure recovery;
-	preambleReceivedTargetPower: preambleReceivedTargetPower for the SpCell beam failure recovery;
-	preambleTransMax: preambleTransMax for the SpCell beam failure recovery;
-	scalingFactorBI: scalingFactorBI for the SpCell beam failure recovery;
-	ssb-perRACH-Occasion: ssb-perRACH-Occasion for the SpCell beam failure recovery using contention-free Random Access Resources;
-	ra-ResponseWindow: the time window to monitor response(s) for the SpCell beam failure recovery using contention-free Random Access Resources;
-	prach-ConfigurationIndex: prach-ConfigurationIndex for the SpCell beam failure recovery using contention-free Random Access Resources;
-	ra-ssb-OccasionMaskIndex: ra-ssb-OccasionMaskIndex for the SpCell beam failure recovery using contention-free Random Access Resources;
-	ra-OccasionList: ra-OccasionList for the SpCell beam failure recovery using contention-free Random Access Resources;
-	candidateBeamRSList: list of candidate beams for SpCell beam failure recovery;
-	candidateBeamRSSCellList: list of candidate beams for SCell beam failure recovery.
The following UE variables are used for the beam failure detection procedure:
-	BFI_COUNTER (per Serving Cell): counter for beam failure instance indication which is initially set to 0.
The MAC entity shall for each Serving Cell configured for beam failure detection:
1>	if beam failure instance indication has been received from lower layers:
2>	start or restart the beamFailureDetectionTimer;
2>	increment BFI_COUNTER by 1;
2>	if BFI_COUNTER >= beamFailureInstanceMaxCount and the cell group associated with this MAC entity is not deactivated; or
2>	if reconfiguration to activate the cell group associated with this MAC entity is received and BFI_COUNTER >= beamFailureInstanceMaxCount:

3>	if the Serving Cell is SCell:
4>	trigger a BFR for this Serving Cell;
3>	else if Serving Cell is PCell or activated PSCell:
4>	initiate a Random Access procedure (see clause 5.1) on the SpCell.
1>	if the beamFailureDetectionTimer expires; or
1>	if beamFailureDetectionTimer, beamFailureInstanceMaxCount, or any of the reference signals used for beam failure detection is reconfigured by upper layers associated with this Serving Cell:
2>	set BFI_COUNTER to 0.
1>	if the Serving Cell is SpCell and the Random Access procedure initiated for SpCell beam failure recovery is successfully completed (see clause 5.1):
2>	set BFI_COUNTER to 0;
2>	stop the beamFailureRecoveryTimer, if configured;
2>	consider the Beam Failure Recovery procedure successfully completed.
[bookmark: _Toc29239862]1>	else if the Serving Cell is SCell, and a PDCCH addressed to C-RNTI indicating uplink grant for a new transmission is received for the HARQ process used for the transmission of the BFR MAC CE or Truncated BFR MAC CE which contains beam failure recovery information of this Serving Cell; or
1>	if the SCell is deactivated as specified in clause 5.9:
2>	set BFI_COUNTER to 0;
2>	consider the Beam Failure Recovery procedure successfully completed and cancel all the triggered BFRs for this Serving Cell.
The MAC entity shall:
1>	if the Beam Failure Recovery procedure determines that at least one BFR has been triggered and not cancelled for an SCell for which evaluation of the candidate beams according to the requirements as specified in TS 38.133 [11] has been completed:
2>	if UL-SCH resources are available for a new transmission and if the UL-SCH resources can accommodate the BFR MAC CE plus its subheader as a result of LCP:
3>	instruct the Multiplexing and Assembly procedure to generate the BFR MAC CE.
2>	else if UL-SCH resources are available for a new transmission and if the UL-SCH resources can accommodate the Truncated BFR MAC CE plus its subheader as a result of LCP:
3>	instruct the Multiplexing and Assembly procedure to generate the Truncated BFR MAC CE.
2>	else:
3>	trigger the SR for SCell beam failure recovery for each SCell for which BFR has been triggered, not cancelled, and for which evaluation of the candidate beams according to the requirements as specified in TS 38.133 [11] has been completed.
[bookmark: _Toc37296224]All BFRs triggered for an SCell shall be cancelled when a MAC PDU is transmitted and this PDU includes a BFR MAC CE or Truncated BFR MAC CE which contains beam failure information of that SCell.
---------------------------NEXT MODIFIED SECTION-----------------------------

5.X	Activation/Deactivation of SCG
Editor note: for terminology” activation/deactivation of SCG”, further discuss if a better wording is needed.
The network may activate and deactivate the configured SCG. Upon configuration of an SCG, the SCG is activated unless the parameter scg-State is set to deactivated for the SCG by upper layers.
The configured SCG is activated and deactivated by:
-  receiving scg-State per SCG;
Editor note: FFS if MAC CE is used for SCG activation/deactivation.
The MAC entity shall for the configured SCG:
1>	if an SCG is configured with scg-State set to activated upon SCG configuration:
2>	activate the SCG according to the timing defined in TS 38.xxx [xx] for direct SCG activation; i.e. apply normal SCG operation including:
3>	SRS transmissions on the PSCell;
3>	CSI reporting for the PSCell;
3>	PDCCH monitoring on the PSCell;
3>	PDCCH monitoring for the PSCell; 
3>	PUCCH transmissions on the PSCell.

1> else if an SCG is configured to deactivated via RRC signaling: 
2>	deactivate all the SCells associated with the PSCell according to clause 5.9;
2>	clear any configured downlink assignment and any configured uplink grant Type 2 associated with the PSCell respectively;
2>	clear any PUSCH resource for semi-persistent CSI reporting associated with the PSCell;
2>	suspend any configured uplink grant Type 1 associated with the PSCell;
2>	flush all HARQ buffers associated with the PSCell;
2>	cancel, if any, triggered consistent LBT failure for the PSCell.
2>	PSCell is deactivated according to the timing defined in TS 38.xxx [xx], including:
3>	not transmit SRS on the PSCell:
3>	not transmit on UL-SCH on the PSCell:
3>	not monitor the PDCCH on the PSCell.
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If a UE is provided  s emi - static - mode1   for  nrdc - PCmode - FR1   or for  nrdc - PCmode - FR2 ,  the UE determines  a  transmission power for the M CG  or for the SCG   as described   in clause s   7.1   throu gh 7.5  using  𝑃 MCG   or  𝑃 SCG   as the  maximum transmission power , respectively.   If a UE is provided   s emi - static - mode2   for  nrdc - PCmode - FR1   or for  nrdc - PCmode - FR2   -   if the UE is not provided  tdd - UL - DL - ConfigurationCommon   for the MCG or SCG, the UE determines a  transmission power for the MCG or for the SCG as described  in clause s 7.1 through 7.5 using   𝑃 MCG   or   𝑃 SCG   as the  maximum transmission power, respectively     -   i f at least one symbol of slot  𝑖 1   of   the  MCG   or of the S CG that is   indicated as uplink or flexible  to a UE  by  tdd - UL - DL - C onfiguration C ommon   and   tdd - UL - DL - C onfig uration D edicated , if provided,   overlaps with  a symbol for  any ongoing transmission  overlapping with   slot   𝑖 2   of the SCG or of the MCG, respectively,   the UE determines  a  power for   the  transmission on the  SCG  or the MCG   overlapping with   slot  𝑖 2   as described   in clause s   7.1   throu gh  7.5  using  𝑃 SCG   or  𝑃 MCG , respectively,  as the maximum transmission power   -   o therwis e ,  the UE determines  a power for   the  transmission on   SCG   or the  MCG   overlapping with   slot  𝑖 2 ,  as  described in  [8 - 3, TS 38.101 - 3] and  in clause s   7.1   throu gh 7.5 without considering   𝑃 SCG   or   𝑃 MCG   respectively   The UE expects to be provided  s emi - static - mode2   for  nrdc - PCmode - FR1   or for  nrdc - PCmode - FR2   only for  synchronous NR - DC operation [10, TS 38.133].  


