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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
Similar as in LTE, MAC-CE based Scell activation/deactivation is supported in NR Rel-15. For power saving purpose, the SCell is activated only when there is large amount of traffic for the UE. 
As specified in TS38.133 (copied below for reference), the SCell activation delay is up to [THARQ + Tactivation_time + TCSI_Reporting], where Tactivation_time = [TSMTC_SCell + 5ms] for FR1 and FR2 respectively in the best case (corresponding to the highlighted text in the table), i.e. the corresponding Scell is known by the UE. Such activation delay is not optimal for burst traffic and may cause traffic delay. 
	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 SCG in EN-DC, or in standalone NR carrier aggregation 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 [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, Tactivation_time is:
-	[TSMTC_SCell + 5ms] 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 section 3.6.3.
-	[TBD* TSMTC_SCell + 5ms] if there is no active serving cell on that FR2 band provided that PCell or PSCell is FR1.
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.
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 [2].


In general, in order to speed up SCell activation, the enhancements for the above three kinds of delay can be considered. Considering the ambiguity before the CSI reporting is valid, TCSI_reporting could be very long which takes up most of the SCell activation delay. In the following section, we discuss how to reduce TCSI_reporting in more detail.
Observation 1: The delay for the first certain valid CSI reporting could take up most of the SCell activation delay.
In other word, if the CSI reporting could be valid earlier, the SCell activation can be speed up.
Observation 2: The earlier the measurement report is valid, the quicker the SCell is activated.
As the current procedure is that UE starts CSI-RS measurement after receiving the activation MAC CE, and after several periods of CSI reporting the valid CSI reporting is identified by both network and UE. It is straight forward to start the CSI-RS measurement in advance of the activation MAC CE.
Observation 3: If UE can start the CSI-RS measurement before receiving the activation command, the delay of valid CSI reporting after receiving the activation command can be reduced.
Proposal 1: Starting the CSI-RS measurement in advance can be used to speed up 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. For DL, it can be up to the network implementation.
[bookmark: OLE_LINK98][bookmark: OLE_LINK99][bookmark: OLE_LINK188][bookmark: OLE_LINK189]Proposal 2: 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:
Observation 1: The delay for the first certain valid CSI reporting could take up most of the SCell activation delay.
Observation 2: The earlier the measurement report is valid, the quicker the SCell is activated.
Observation 3: If UE can start the CSI-RS measurement before receiving the activation command, the delay of valid CSI reporting after receiving the activation command can be reduced.
Proposal 1: Starting the CSI-RS measurement in advance can be used to speed up SCell activation.
Proposal 2: 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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