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1.	Introduction
In RAN#85, dormancy behaviour was discussed with power saving aspects and following proposals were endorsed,
1. RANP tasks RAN2 to define dormancy behavior under MR-DC/CA WI 
1. In parallel, in the next quarter, RAN1, in consultation with RAN2, specifies L1 based mechanism for transitioning between ‘dormancy-like’ and ‘non-dormancy-like’ behavior on activated SCells under MC-DC/CA WI. 
1. Further study will be conducted if any additional UE behavior is needed when UE is also configured for receiving PDCCH based power saving signal/channel outside active time, and, if agreed, the additional UE behavior will be specified.  
2. RAN1 chair will treat this together with dormancy discussion under MR-DC/CA WI
2. RAN2 will wait for RAN1 conclusion.  If it is agreed that additional behavior is needed for outside of active time, RAN2 chair will decide how to split the work between MC-DC/CA and Power Saving.   
1. MR-DC/CA and Power Saving WID will not be updated

Actually RAN2 already discussed dormancy behaviour in RAN2#106 and made the definition of dormancy behaviour as following. However, this definition is not sufficient to present dormancy behaviour clearly.
Agreement
1	SCell dormant state like LTE euCA will not be introduced in NR. 
2	‘dormancy’ behaviour will be studied as a solution for fast return to SCell utilisation for data transfer. The 'dormancy' behaviour implies that the UE stops monitoring PDCCH but continues other activities such as CSI measurements, AGC and beam management. RAN1/4 input required on feasibility and benefit.

In this contribution, we discuss more details of dormancy behaviour.  
2.	Discussion 
In MR-DC/CA WI, the dormancy behaviour is suggested for fast SCell activation and RAN2 agreed that the dormancy behaviour stops monitoring PDCCH but continues other activities such as CSI measurements, AGC and beam management in RAN2#106. In the agreement, “stop monitoring PDCCH” can reduce UE power consumption and this aspect was considered in power saving WI. Thus, it is possible to say that the dormancy behaviour can be used for fast SCell activation and UE power saving. However, the details for power saving with dormancy behaviour depends on RAN1 design and it is too early to say RAN2 impact and aspect for power saving for now. The rest of the paper would focus on general dormancy behaviour. 
Observation 1. The dormancy behaviour may be used for UE power saving, but need more RAN2 discussion after RAN1 design is determined.

CSI reporting on dormancy behaviour
The green highlighted formula in the annex below is a total delay for SCell activation. If the UE performs CSI measurement/AGC/beam management on a SCell with dormancy behaviour as in agreements, Tactivation_time can be reduced. In addition, if the UE performs CSI reporting in the SCell with dormancy behaviour, we think TCSI_Reporting is also reduced and total SCell activation delay can be further reduced. Although more power consumption is expected to transmit CSI reporting, CSI reporting may be important information for the network to maintain link quality for beam management. The expected power consumption may be minimized by the configuration, e.g., proper periodicity of CSI reporting. 
Proposal 1. The CSI reporting on the SCell with the dormancy behaviour should be allowed. 

PDSCH/PUSCH scheduling on dormancy behaviour
There may be a case that, when the UE does not monitor PDCCH on the SCell, the UE needs to be scheduled on PDSCH/PUSCH on the SCell with dormancy behaviour by using cross-carrier scheduling. Basically, however, dormancy behaviour is considered for fast SCell activation and this is more like deactivated SCell state. Thus, the SCell with dormancy behaviour should not be scheduled on PDSCH/PUSCH. 
Proposal 2. PDSCH/PUSCH scheduling on SCell with dormancy behaviour should not be allowed.

Based on above explanation, we propose the definition of dormancy behaviour as follows,
Proposal 3. In dormancy behaviour, the UE: 
· does not monitor PDCCH;
· performs CSI measurement/AGC/beam management;
· transmits CSI reporting on the SCell;
· is not scheduled on PDSCH/PUSCH on the SCell.

3.	Conclusion
In this contribution, we present our views the definition of dormancy behaviour, and made observations and proposal as follows,
Observation 1. The dormancy behaviour may be used for UE power saving, but need more RAN2 discussion after RAN1 design is determined.
Proposal 1. The CSI reporting on the SCell with the dormancy behaviour should be allowed. 
Proposal 2. PDSCH/PUSCH scheduling on SCell with dormancy behaviour should not be allowed.
Proposal 3. In dormancy behaviour, the UE: 
· does not monitor PDCCH;
· performs CSI measurement/AGC/beam management;
· transmits CSI reporting on the SCell;
· is not scheduled on PDSCH/PUSCH on the SCell.
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Annex
	
[bookmark: _Toc535475975]8.3.2	SCell Activation Delay Requirement for Deactivated SCell
The requirements in this section shall apply for the UE configured with one downlink SCell in EN-DC, or in standalone NR carrier aggregation or in NE-DC or in NR-DC and when one SCell is being activated.
The delay within which the UE shall be able to activate the deactivated SCell depends upon the specified conditions.
Upon receiving SCell activation command in slot n, the UE shall be capable to transmit valid CSI report and apply actions related to the activation command for the SCell being activated no later than in slot n+ [THARQ + Tactivation_time + TCSI_Reporting], where:
THARQ is the timing between DL data transmission and acknowledgement as specified in TS 38.321 [7].
Tactivation_time is the SCell activation delay. 
If the SCell is known and belongs to FR1, Tactivation_time is:
-	[TSMTC_SCell + 5ms], if the SCell measurement cycle is equal to or smaller than [160ms].
-	[TSMTC_MAX + TSMTC_SCell + 5ms], if the SCell measurement cycle is larger than [160ms].
If the SCell is unknown and belongs to FR1, Tactivation_time is:
-	[2*TSMTC_MAX + 2*TSMTC_SCell + 5ms] provided the SCell can be successfully detected on the first attempt.
If the SCell being activated belongs to FR2 and if there is at least one active serving cell on that FR2 band, provided that the SSBs in the serving cell(s) and the SSBs in the SCell fulfil the condition defined in clause 3.6.3, Tactivation_time is [TSMTC_SCell + 5ms].
If the SCell being activated belongs to FR2 and there is at least one active serving cell on that FR2 band, if the UE is not provided with any SMTC for the target SCell, Tactivation_time is 3 ms.
If the SCell being activated belongs to FR2 and if there is no active serving cell on that FR2 band provided that PCell or PSCell is FR1:
-	If the target SCell is known to UE, Tactivation_time is:
-	[TMAC-CE,SCell + TFineTiming + 2ms], if UE receives the SCell activation command and TCI state activation command at the same time.
-	[max{ TMAC-CE,SCell, Tuncertainty} + TMAC-CE_TCI + TFineTiming + 2ms], if UE receives TCI state activation command after SCell activation command.
-	If the target SCell is unknown to UE:
-	[TMAC-CE,SCell + 24* TSMTC_SCell + TL1-RSRP,measure + TL1-RSRP,report + Tuncertainty + TMAC-CE,TCI + TFineTiming + [TCSI-RS_resource_configuration] +2ms]
Note 1: TMAC-CE,SCell, TMAC-CE,TCI, and [TCSI-RS_resource_configuration] shall be determined in RAN4#92 meeting.
Where,
TSMTC_MAX:
-	In FR1, in case of intra-band SCell activation, TSMTC_MAX is the longer SMTC periodicity between active serving cells and SCell being activated provided the cell specific reference signals from the active serving cells and the SCells being activated or released are available in the same slot; in case of inter-band SCell activation, TSMTC_MAX is the SMTC periodicity of SCell being activated.
-	In FR2, TSMTC_MAX is the longer SMTC periodicity between active serving cells and SCell being activated provided that in Rel-15 only support FR2 intra-band CA.
-	TSMTC_MAX is bounded to a minimum value of 10ms.
TSMTC_SCell: SMTC periodicity of SCell being activated and the minimum value is 10ms.
TMAC-CE_TCI is the time for TCI activation for PDSCH and PDCCH.
TMAC-CE,SCell is the MAC-CE decoding time for SCell activation.
TFineTiming is the time period between UE finish decoding the last MAC CE message and the timing of first complete available SSB corresponding to the TCI state. For unknown case, the requirement is only defined provided that the MAC CE for PDCCH TCI, MAC CE for PDSCH TCI and MAC CE for CSI-RS CQI reporting is after the L1-RSRP measurement reporting.
Tuncertainty is the time period between reception of SCell activation MAC-CE and TCI activation MAC-CE for known case. For unknown case, uncertainty is the time between the first L1-RSRP reporting and when UE receives TCI activation MAC-CE.
TL1-RSRP,measure is L1-RSRP measurement delay as defined in clause 9.5 assuming M=1.
TL1-RSRP,report is L1-RSRP reporting delay as defined in clause 9.5.
[TCSI-RS_resource_configuration] is the time for CSI-RS resource configuration for CQI reporting.
TCSI_reporting is the delay including uncertainty in acquiring the first available downlink CSI reference resource, UE processing time for CSI reporting and uncertainty in acquiring the first available CSI reporting resources as specified in TS 38.331 [2].
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