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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
In RAN2#105 one of the agreements for the MR-DC was to speed up SCell activation [1]:
	=>	Next meeting discuss what the UE is required to do to speed up activation and how to do it.  


In this contribution, we present our views and proposals on how to speed up SCell activation.

2. Discussion
2.1. Behaviour in Dormancy activation
The dormancy related behavior has been discussed in both RAN1 and RAN2, and RAN1 and RAN2 have exchanged views on the work progress on this topic by LS [2]:
Q 2:  which part of latency can be reduced via the ‘dormancy’ behaviour and by how much?
[bookmark: _Hlk20744486][RAN1 Answer] RAN1 is still discussing the details of the ‘dormancy’ behaviour. If the SCell is already activated, the latency of a UE from ‘dormancy’ behaviour to normal data transfer can be smaller compared to transition from SCell deactivated to activated state. It is expected that ‘dormancy’ behaviour can reduce at least the same parts of latency as can be reduced with a dormant cell in LTE and further reduce other parts of latency that occur only for NR. There may or may not be additional latency introduced, e.g. for BWP switching. In addition, ‘dormancy’ behaviour reduces the need for deactivated to activated state transitions of SCells and therefore reduces the number of occasions where the long SCell activation latency requirements are applied.
RAN1 also have agreement that “dormancy-like” and “non dormancy-like” behavior on activated Scells can be supported. 
	Agreements:
· From RAN1 perspective, L1 based mechanism for transitioning between ‘dormancy-like’ and ‘non dormancy-like’ behavior on activated Scells can be supported
· ‘dormancy-like’ => sparse/no PDCCH monitoring on activated Scell while maintaining CSI measurements/reporting


[bookmark: _GoBack]Based on RAN1 agreements, for dormancy-like UE behaviors can be considered in twofold:
Case 1: no PDCCH monitoring on activated SCell while maintaining CSI measurements/reporting
Dormant state has been introduced in LTE and the behavior in Dormant State is specified as follows:
**************************************36.321***********************************************
-	if the SCell is in Dormant State:
-	not transmit SRS on the SCell;
-	report CQI/PMI/RI/PTI/CRI for the SCell according to the periodicity indicated by cqi-ReportPeriodic-SCell-r15;
-	not transmit on UL-SCH on the SCell;
-	not transmit on RACH on the SCell;
-	not monitor the PDCCH on the SCell;
-	not monitor the PDCCH for the SCell;
-	not transmit PUCCH on the SCell.
**************************************36.321***********************************************
[bookmark: _Hlk20744359]RAN 2 still need to discuss the remaining UE behaviors like UL-SCH on the SCell, RACH on the SCell, etc. from the perspective of power consumption, at least the behavior in LTE Dormant State can be reused in NR dormancy to reduce the latency of a UE from ‘dormancy’ behaviour to normal data transfer.
Proposal 1: Reuse the behavior in LTE Dormant State for the case of no PDCCH monitoring on activated SCell. 
The behavior in NR dormancy（no PDCCH monitoring on activated SCell） includes:
-	not transmit SRS on the SCell;
-	report CQI/PMI/RI/PTI/CRI for the SCell according to the periodicity indicated by cqi-ReportPeriodic-SCell-r15;
-	not transmit on UL-SCH on the SCell;
-	not transmit on RACH on the SCell;
-	not monitor the PDCCH on the SCell;
-	not transmit PUCCH on the SCell.
Case 2: sparse PDCCH monitoring on activated SCell while maintaining CSI measurements/reporting
Since the PDCCH monitoring on activated SCell is needed, the behavior in activated SCell can be referred to.
[bookmark: OLE_LINK1]**************************************38.321***********************************************
The MAC entity shall for each configured SCell:
1>	if an SCell Activation/Deactivation MAC CE is received activating the SCell:
2>	activate the SCell according to the timing defined in TS 38.213 [6]; i.e. apply normal SCell operation including:
3>	SRS transmissions on the SCell;
3>	CSI reporting for the SCell;
3>	PDCCH monitoring on the SCell;
3>	PDCCH monitoring for the SCell;
3>	PUCCH transmissions on the SCell, if configured.
**************************************38.321***********************************************
On another side, there may be some concern on the power consumption since the PDCCH is sparse. A unified behavior approach is simple from UE implementation point of view. Thus, considering unified behavior approach seems to be a viable compromise. Therefore,
Proposal 2： Reuse the behavior in NR activated State for the case of sparse PDCCH monitoring on activated SCell.
The behavior in NR dormancy（sparse PDCCH monitoring on activated SCell） includes:
-	SRS transmissions on the SCell;
-	CSI reporting for the SCell;
-	PDCCH monitoring on the SCell;
-	PDCCH monitoring for the SCell;
-	PUCCH transmissions on the SCell, if configured.
2.2. Speed up SCell activation
Based on RAN4 discussion in [4], Tactivation_time is the main delay contributor in both FR1 and FR2, and Tactivation_time can be reduced if additional reference signals are provided immediately. 
	Q 1:  Which part is the dominant contributor to NR SCell activation latency? Any difference between FR1 and FR2?
The SCell activation delay is described in TS 38.133 clause 8.3.2 and generically defined as follows: for an activation command received in slot n, the UE shall have completed the activation at latest by slot n + THARQ + Tactivation_time + TCSI_Reporting. 
The main delay contribution to the SCell activation delay comes from the Tactivation_time which includes AGC settling and fine synchronization time. In case the SCell is unknown it also includes the cell detection time. In case of FR2, it may further include the L1-RSRP measurement with beam management and reporting time.
Tactivation_time is the main delay contributor in both FR1 and FR2. 

Q 4: which part of latency can be reduced via temporary RS and by how much?
Tactivation_time can be reduced if additional reference signals are provided immediately after the MAC-CE command for activation (account for UE processing time for MAC-CE command) as in Rel-15 requirements cell detection, AGC adjustment, and fine time/frequency tracking are assumed to be based on SSB or SMTC. RAN4 would like to remind RAN1/2 that UE can only conduct the cell search based on SSB, the samples of SSB used for cell search purpose are indispensable in the cases of activating an unknown cell. 
TCSI_Reporting may also be reduced if network configures temporary CSI-RS after UE completes the time-frequency tracking and is ready to monitor the CSI-RS for CSI reporting. 
The exact activation delay depends on RAN1 and RAN2 design.



For uplink service, the UE knows well about the data arrival, existing BSR report procedure may trigger the network to active SCells for this UE to transmit the uplink data. In addition to dormancy-like and temporary RS methods, UE based trigger for CSI-RS measurement can also speed up the Scell activation. Then, what is the conditions to trigger the CSI-RS measurement should be discussed. It could be discussed separately by UL and DL. For UL, the special burst traffic arrival, or the grant does not meet the LCP restriction of an arrival traffic, or the buffer state could be the trigger condition. For example, the BS value is higher than a threshold, then the UE can start the CSI-RS measurement. 
[bookmark: OLE_LINK98][bookmark: OLE_LINK99][bookmark: OLE_LINK188][bookmark: OLE_LINK189]Proposal 3: In addition to dormancy-like and temporary RS methods, the principles to start the CSI-RS measurement in advance should be discussed, and the BS value can be used as a trigger condition.

3. Conclusion
In this contribution, we discuss how to speed up SCell activation with the following observation and proposals:
Proposal 1: Reuse the behavior in LTE Dormant State for the case of no PDCCH monitoring on activated SCell.
The behavior in NR dormancy（no PDCCH monitoring on activated SCell） includes:
-	not transmit SRS on the SCell;
-	report CQI/PMI/RI/PTI/CRI for the SCell according to the periodicity indicated by cqi-ReportPeriodic-SCell-r15;
-	not transmit on UL-SCH on the SCell;
-	not transmit on RACH on the SCell;
-	not monitor the PDCCH on the SCell;
-	not transmit PUCCH on the SCell.
Proposal 2： Reuse the behavior in NR activated State for the case of sparse PDCCH monitoring on activated SCell.
The behavior in NR dormancy（sparse PDCCH monitoring on activated SCell） includes:
-	SRS transmissions on the SCell;
-	CSI reporting for the SCell;
-	PDCCH monitoring on the SCell;
-	PDCCH monitoring for the SCell;
-	PUCCH transmissions on the SCell, if configured.
Proposal 3: In addition to dormancy-like and temporary RS methods, the principles to start the CSI-RS measurement in advance should be discussed, and the BS value can be used as a trigger condition.
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