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Introduction
RAN4 has been discussing the aspect of SCell activation delay. Currently, RAN4 has defined the delay requirements for SCell activation delay for most cases except one case covering activation of a first SCell in an FR2 band.
In last RAN4 meeting in Xi’an, further discussions took place and a WF ‘WF on SCell Activation Delay in FR2’addressing the Known SCell conditions for an initial SCell in an FR2 band and the related activation delays were agreed in [1]. In this paper we analyse further known – and unknown -  SCell conditions and the activation delays.
Discussion
There are two aspects to look at and decide for the 1st SCell activated in an FR2 band:
1) Detailed conditions when the activated SCell is defined as a known SCell.
2) Detailed activation time for a known and an unknown SCell.
In the following sections we discuss each of the open issues.

FR2 Known SCell conditions
As agreed in RAN4#90bis in Xi’an, for the initial SCell in an FR2 band the SCell activation is [1]: 
	· Scell known condition for FR2
· Option 1: For the first SCell activation in FR2 bands, if UE reports the L3-RSRP with beam index within last [Xms] for a cell, and the active TCI is selected based on UE report, then that cell can be viewed as known cell
· A NR cell in FR2 is said to be known if it meets the following conditions:
· During the period equal to [X ms]:
· the UE has sent a valid measurement report for the cell and
· the cell remains detectable according to the cell identification conditions
· The SSB measured during the period equal to [Y ms] also remains detectable during the SCell activation delay according to the cell identification conditions specified in section 9.2 and 9.3.
· FFS on X and Y values.
· If X and Y cannot be concluded in R15, then only unknown cell condition will apply for R15.




It was then afterwards additionally agreed and captured in chairman minutes:
· Implication of known cell definition
· SCell activation delay will not include the L1-RSRP reporting time for Power Class 1
· FFS for UE supporting Power Class 2/3/4
A CR [2] was then agreed to capture the agreements in the WF in 38.133. In order to finalize SCell activation requirements for a 1st SCell in an FR2 band, RAN4 needs to decide the numbers X and Y as well decide on the actual SCell activation time. Our understanding of X and Y are illustrated in figure 1.


 
Figure 1 General illustration of activation of Known SCell.
The principle behind the known SCell is that the SCell to be activated has been reported by the UE to the network within a given time period. In this case the Cell A with Index A is reported to the network. Once the UE reports Cell A with Index A to the network, time X starts. 
The network may then configure the UE with Cell A as SCell. The SCell configuration may then be followed by an SCell Activation command. When the SCell activation command is received by the UE, time X stops and time Y starts. If at this point, the Cell A is still detectable, the condition for known SCell is still fulfilled. 
If during time Y, the reported SSB, Index A of Cell A, is still detectable (according to sections 9.2 and 9.3) the condition for known SCell remains fulfilled.
In this case, the UE can measure CQI based on the reported SSB with Index A. To enable the UE to validate whether the reported SSB with Index A is still detectable, and measure CQI, the UE would need one occurrence of the SSB.
To enable the UE to validate whether the reported SSB with Index A is still detectable, and measure CQI, the UE would need one occurrence of the SSB.
For FR1, RAN4 requirement is that the SCell is known if the UE has sent valid measurement report for the SCell, during the period equal to max([5] measCycleSCell, [5] DRX cycles) before the reception of the SCell activation command. Additionally, the SCell shall remain detectable during that time.
A very similar set of conditions can be used for known FR2 SCell condition. And then additionally for FR2 adding the conditions for reported SSB (Index). The condition for the reported SSB could be similar. I.e. the activated SCell (Cell A in figure 1) should in fact remain detectable during [X+Y] ms, and the SSB should remain detectable during [Y]ms.
[bookmark: _Hlk7361700]For FR2 the conditions for the Activated SCell is that it remain detectable during [X+Y] ms.
For FR2 the conditions for the Activated SCell is that the SSB remains detectable during [Y] ms.
As the for actual values of X and Y it seems that the conditions for when the SCell can be considered as known, X, would be the same as used for FR1 – using one measurement period. As discussed above, this would allow the UE to evaluate at least one SSB. I.e. the conditions for known SCell, X, when initial SCell in an FR2 band would be (table 9.2.5.2-4):
Table 9.2.5.2-4: Measurement period for intrafrequency measurements without gaps (deactivated SCell) (Frequency range FR2)
	DRX cycle
	T SSB_measurement_period_intra  

	No DRX
	Mmeas_period with_gaps x measCycleSCell x CSSFintra

	DRX cycle≤ 320ms
	 Mmeas_period with_gaps x max(measCycleSCell, 1.5xDRX cycle) x CSSFintra

	DRX cycle> 320ms
	Mmeas_period with_gaps x max(measCycleSCell, DRX cycle) x CSSFintra



The conditions for known SCell, X+Y, considering initial SCell in an FR2 band is a measurement period (table 9.2.5.2-4).
The conditions for when the SSB would be detectable, it would be sufficient if it covers the actual SCell activation time. I.e. when the UE is activating the SCell and would need to estimate the CQI. The value Y would be:
 The conditions for known SSB, Y, considering initial SCell in an FR2 band is equal to the SCell Activation Delay.
In [3] we provide a draft text proposal how to capture known SCell conditions for initial SCell in an FR2 band.
The SCell Activation Delay (and Y) is discussed in next section.

FR2 Known SCell Activation Delay
In the former section we proposed a condition, X, for the Known SCell condition for the initial SCell in an FR2 band. Additionally, we proposed the known SSB condition, Y, which would be equal to the SCell activation Delay.
Next, we look at the SCell activation delay, and thereby the value for Y, based on the discussions in Xi’an meeting and legacy discussions.
 In figure 1, we see that the overall SCell activation delay consists of a number of blocks:
· Receiving the and decoding the SCell Activation command
· TDelay which consist of a number of additional smaller delays:
· TAGC
· TCellSearch
· TFineTiming
· Time for CSI reporting (TCSI_Reporting)
The delay for receiving and decoding the MAC command, and sending the MAC Ack message for the SCell activation command should be fairly straight forward and would depend on the given PCell MAC Ack delay.
Delay for receiving and decoding the SCell Activation command is the PCell MAC Ack delay, TAck.
Considering activation of a known SCell, it can be assumed that this cell has been measured recently. I.e. the UE will have a good and up to date estimate of the power level of the SCell. It can therefore be assumed, that for a known SCell there is no need for additional AGC.
For known SCell TAGC = 0.
Similarly, would there not be any need or TCellSearch for the known SCell.
For known SCell TCellSearch = 0.
There could be a need for fine time acquisition even if the SCell is known and i.e. measured rather recently. Assuming known SCell, and recent measurements, it should be sufficient with e.g. one SSB occasion.
If needed, TFineTiming = 1 SSB for known SCell.
The delay needed for the UE to transmit the CSI report we assume that this solely depend on the CSI reporting occasions. For this purpose, we think it would be possible to use same requirement as in LTE with some modifications:
If there are no uplink resources for reporting the valid CSI in subframe n+Nact_known the UE shall use the next available uplink resource for reporting the corresponding valid CSI.
TCSI_Reporting for known cell depends on the CSI reporting configuration.
Based on this analysis the SCell activation delay for known SSB, which we see as being the same as the SCell activation delay, would be:
Y = TAck + 1 SSB + TCSI_Reporting
For Known SCell: Y = TAck + 1 SSB + TCSI_Reporting.

2.2.1	Generic FR2 Known SCell Activation Delay
As RAN4 should define generic SCell activation delay requirements (where known SCell activation delay is one case) the generic requirement can, based on above discussion, be expressed as:
TActivaltion_delay = TAck + TAGC + TCellSearch + TFineTiming + TCSI_Reporting 
For Known SCell: TActivaltion_delay = TAck + TAGC + TCellSearch + TFineTiming + TCSI_Reporting.

This is conditioned that the SCell remain detectable during X+Y and the and the reported SSB Index remain detectable during the activation delay, Y. In this case the known SCell activation delay requirement would be:
Y = TAck + TFineTiming + TCSI_Reporting
If activation is based on measurement report without Index reporting, or if above conditions are not fulfilled, unknown conditions are assumed in Rel-15.

FR2 Unknown SCell Activation Delay
Activation time for an unknown SCell would depend on whether the SCell is detectable and only the SSB is not detectable, or if the SCell is not detectable at all. For Rel-15 both cases can be regarded as unknown and the UE requirement could be based on FR1 approach. 
Assuming that the SCell can be detected on the first attempt, this would mean that the UE should be allowed 1 full sweep period. I.e. 8*SSB. 
For Unknown SCell TCellSearch = 8*SSB provided it can be detected in 1st attempt.
Once the cell is detected there would be a need for the UE to detect the Index. I.e. one additional SSB.
For Unknown SCell an additional SSB for Index detection is allowed.
However, for the initial SCell activation time of an unknown SCell in an FR2 band, there would then not be a need for any additional TAGC. The AGC will be estimated during the SCell detection and Index detection time. The same would be valid also for fine time and frequency tracking, TFineTiming, which would also be done during the cell search and Index detection.
Based on this, the activation time for the initial unknown SCell in an FR2 band, could be expressed as:
TActivaltion_delay = TAck + 9*SSB + TCSI_Reporting
Provided that the Cell and Index can be detected in first attempt.
Activation delay for initial unknown SCell in FR2 band: TActivaltion_delay = TAck + TCellSearch + TIndexDetection + TCSI_Reporting.

Generic FR2 SCell Activation Delay
Above requirements can be combined into one set of generic requirements for SCell activation delay for an initial SCell in an FR2 band as follows:
TActivaltion_delay = TAck + TAGC + TCellSearch + TIndexDetection + TFineTiming + TCSI_Reporting
[bookmark: _Hlk7361861]Where:
TAck: Time for UE to transmit acknowledgement for the MAC activation command.
TAGC: Time for the UE to perform AGC estimation. TAGC is not needed for unknown SCell activation.
TCellSearch: is the time used by the UE for cell detection. TCellSearch value is 8*SSB provided the SCell can be detected in first attempt. TCellSearch = 0 for known SCell.
TIndexDetection: The time needed by the UE to detect the Index of an unknown SCell. TIndexDetection value is 1 SSB provided it can be detected in first attempt. TIndexDetection = 0 for known SCell.
TFineTiming: is the time used by the UE for fine time and frequency tracking. TFineTiming = 1*SSB only for known SCell activation while TFineTiming = 0 for unknown SCell activation.
TCSI_Reporting: If there are no uplink resources for reporting the valid CSI in subframe n+ TActivaltion_delay the UE shall use the next available uplink resource for reporting the corresponding valid CSI.
Generic TActivaltion_delay = TAck + TAGC + TCellSearch + TIndexDetection + TFineTiming + TCSI_Reporting.
[bookmark: _Hlk7504683]In [3] we have provided a draft CR capturing the generic proposals and conditions for the SCell activation delay for an initial SCell in an FR2 band.

Conclusion
In this paper we have continued the discussion related to initial SCell activation delay for the initial SCell in an FR2 band. We have provided analysis and our view on how to derive the number X and Y for deciding known SCell, as well a proposal how to capture the general requirements for both known and unknown SCell activation delay for a first SCell in an FR2 band. We propose:
Concerning X and Y:
1. For FR2 the conditions for the Activated SCell is that remain detectable during [X+Y] ms.
1. For FR2 the conditions for the Activated SCell is that the SSB remains detectable during [Y] ms.
1. The conditions for known SCell, X+Y, considering initial SCell in an FR2 band is a measurement period (table 9.2.5.2-4).
1. The conditions for known SSB, Y, considering initial SCell in an FR2 band is equal to the SCell Activation Delay.

Concerning UE Delays during SCell Activation:
1. Delay for receiving and decoding the SCell Activation command is the PCell MAC Ack delay, TAck.
1. For known SCell TAGC = 0.
1. For known SCell TCellSearch = 0.
1. If needed, TFineTiming = 1 SSB for known SCell.
1. TCSI_Reporting for known cell depends on the CSI reporting configuration.

Concerning SCell Activation Delay requirements for Known and Unknown SCell:
1. For Known SCell: Y = TAck + 1 SSB + TCSI_Reporting.
1. For Known SCell: TActivaltion_delay = TAck + TAGC + TCellSearch + TFineTiming + TCSI_Reporting.
1. For Unknown SCell TCellSearch = 8*SSB provided it can be detected in 1st attempt.
1. For Unknown SCell an additional SSB for Index detection is allowed.
1. Activation delay for initial unknown SCell in FR2 band: TActivaltion_delay = TAck + TCellSearch + TIndexDetection + TCSI_Reporting.

Generic SCell Activation delay requirement for initial SCell in an FR2 band:
1. Generic TActivaltion_delay = TAck + TAGC + TCellSearch + TIndexDetection + TFineTiming + TCSI_Reporting.
Where:
TAck: Time for UE to transmit acknowledgement for the MAC activation command.
TAGC: Time for the UE to perform AGC estimation. TAGC is not needed for unknown SCell activation.
TCellSearch: is the time used by the UE for cell detection. TCellSearch value is 8*SSB provided the SCell can be detected in first attempt. TCellSearch = 0 for known SCell.
TIndexDetection: The time needed by the UE to detect the Index of an unknown SCell. TIndexDetection value is 1 SSB provided it can be detected in first attempt. TIndexDetection = 0 for known SCell.
TFineTiming: is the time used by the UE for fine time and frequency tracking. TFineTiming = 1*SSB only for known SCell activation while TFineTiming = 0 for unknown SCell activation.
TCSI_Reporting: If there are no uplink resources for reporting the valid CSI in subframe n+ TActivaltion_delay the UE shall use the next available uplink resource for reporting the corresponding valid CSI.
In [3] we have provided a draft CR capturing the generic proposals and conditions for the SCell activation delay for an initial SCell in an FR2 band.
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