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1. Introduction

In RAN4#90bis the SCell activation requirements were extensively discussed for the first SCell in an FR2 band. WF [1] is approved and CR [2] is endorsed. The related agreements are as follows.

	· Agreement

· L1-RSRP/L3-RSRP report during SCell activation or L3-RSRP report before SCell activation will be performed by the UE to help network to decide the active TCI.

· Implication of known cell definition

· SCell activation delay will not include the L1-RSRP reporting time

· UE knows coarse timing of the cell 

· Does not need to perform search again  as part of activation procedure

· Starting point of SCell activation

· MAC-CE command for SCell activation

· Ending point of SCell activation

· Valid CQI reporting   

For the first SCell activation in FR2 bands and for UE supporting power class 1, the SCell is known if it has been meeting the following conditions:
· During the period equal to [X ms]:

· the UE has sent a valid L3-RSRP measurement report with beam index 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.
· the active TCI state is selected based on UE report in [Z ms]
Otherwise, the first SCell in FR2 band is unknown.
Note 2: FFS on X, Y and Z values, if X, Y and Z cannot be concluded in R15, then only unknown cell condition will apply for R15.


In addition, some considerations on the activation procedure are provided in [1] for information. 

In this paper we will provide our views on the SCell activation procedure for both known and unknown cases, as well as our suggestions for the requirements.
2. Discussion
2.1. Activation procedure for unknown case
An SCell is considered as unknown for the activation procedure if

· UE has not reported L3 RSRP within [X]ms before receiving the activation command, or

· The SSB measured becomes undetectable during [X]ms or during the activation procedure, or 
· The TCI activation for PDCCH on SCell is not based on UE report, or is commanded after [Z]ms.
In unknown case, UE needs to perform

1) Application of SCell activation MAC CE

2) Cell detection, in order to find coarse timing of the SCell, and 

3) AGC, in order to settle the gain setting for the SCell, and 

4) L1-RSRP measurement and reporting, in order to find Rx beam for receiving and help the network to select Tx beam

5) Application of the PDCCH TCI activation MAC CE

6) Fine tracking

7) CQI measurement and reporting
It should be noted that in RAN4#90bis, in the discussion for TCI switching, it has been agreed [3] that for MAC CE based TCI switching for PDCCH, both known and unknown TCI are supported from requirements point of view. It means in step 5) network can activate either a known TCI state (based on UE L1-RSRP reporting) or an unknown TCI state (not necessarily based on UE L1-RSRP reporting).

Depending on when network commands the PDCCH TCI activation and whether the TCI state in the TCI activation command is known or unknown, there are two sub-cases for the unknown SCell activation.
Sub-case 1: PDCCH TCI is known (the TCI activation can only happen after L1-RSRP reporting).

The timeline for sub-case 1 is illustrated in Figure 1. The activation delay Tactivation_time is 

Tactivation_time = TMAC-CE,SCell Activation + TCellSearch + TAGC + TL1-RSRP + Tuncertainty + TMAC-CE,TCI Activation + TFineTiming
where TMAC-CE,TCI Activation is the activation delay for PDCCH TCI, and according to [3] it is THARQ + 3ms; Tuncertainty is the time uncertainty in receiving the MAC CE for PDCCH TCI activation after UE L1-RSRP reporting, as shown in Figure 1 as the dotted line box.
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Figure 1: Timeline for unknown SCell activation with known PDCCH TCI
Sub-case 2: PDCCH TCI is unknown (the TCI activation can happen before or after L1-RSRP reporting).

The timeline for sub-case 2 is illustrated in Figure 2. The activation delay Tactivation_time is

Tactivation_time = Tuncertainty + TMAC-CE,TCI Activation + TFineTiming
where TMAC-CE,TCI Activation is the activation delay for PDCCH TCI, and according to [3] it should include the time for L1-RSRP measurement and reporting. It should be noted that L1-RSRP measurement cannot start earlier than the completion of cell detection and AGC, which means the time for application of SCell activation, the time for cell detection and AGC, and the time for L1-RSRP measurement, do not need to be explicitly included in the Tactivation_time. Tuncertainty is the time uncertainty in receiving the MAC CE for PDCCH TCI activation after receiving the SCell activation command, as shown in Figure 1 as the dotted line box.
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Figure 2: Timeline for unknown SCell activation with unknown PDCCH TCI
Proposal 1: For unknown SCell, if the PDCCH TCI activation commands includes a known TCI state, the activation delay Tactivation_time is 

TMAC-CE,SCell Activation + TCellSearch + TAGC + TL1-RSRP + Tuncertainty + TMAC-CE,TCI Activation + TFineTiming, 

where TMAC-CE,TCI Activation is THARQ+3ms, and Tuncertainty is the time between L1-RSRP reporting and PDCCH TCI activation command.

Proposal 2: For unknown SCell, if the PDCCH TCI activation commands includes an unknown TCI state, the activation delay Tactivation_time is

Tuncertainty + TMAC-CE,TCI Activation + TFineTiming,
where TMAC-CE,TCI Activation is the time between PDCCH TCI activation command and valid L1-RSRP reporting, and Tuncertainty is the time between PDCCH TCI activation command and SCell activation command.
2.2. Activation procedure for known case
An SCell is considered as known for the activation procedure if

· UE has reported L3 RSRP within [X]ms before receiving the activation command, and

· The SSB measured remains detectable during [X]ms and during the activation procedure, and

· The TCI activation for PDCCH on SCell is based on UE report and is commanded within [Z]ms.
In known case, UE needs to perform

1) Application of SCell activation MAC CE

2) Application of the PDCCH TCI activation MAC CE

3) Fine tracking

4) CQI measurement and reporting
The timeline for known SCell activation is shown in Figure 3. The activation delay Tactivation_time is

Tactivation_time = Tuncertainty + TMAC-CE,TCI Activation + TFineTiming
where TMAC-CE,TCI Activation is the activation delay for PDCCH TCI, and according to [3] it is THARQ + 3ms. Tuncertainty is the time uncertainty in receiving the MAC CE for PDCCH TCI activation after receiving the SCell activation command, as shown in Figure 3 as the dotted line box.

Proposal 3: For known SCell, the activation delay Tactivation_time is

Tuncertainty + TMAC-CE,TCI Activation + TFineTiming,
where TMAC-CE,TCI Activation is THARQ+3ms, and Tuncertainty is the time between PDCCH TCI activation command and SCell activation command.
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Figure 3: Timeline for known SCell activation
2.3. TCI for the CSI-RS for CQI measurement

In [1] it is agreed that the SCell activation ends at valid CQI reporting. As UE does not sweep Rx beam for CQI measurement, the CSI-RS for CQI should be configured with a TCI state indicating which Rx beam UE should use for the measurement. One open issue from RAN4#90bis is how to provide the TCI for CSI-RS for CQI measurement during the activation procedure. 

For CSI-RS, the TCI is provided in different ways depending on the resource type.

· For periodic resource, the TCI is provided via RRC configuration.

· For semi-persistent resource, the TCI is provided via the MAC CE activating the resource

· For aperiodic resource, the TCI is provided via RRC configuration 

For periodic CSI-RS resource, network has to configure the TCI state before UE can use it to measure CQI. This is undesirable as it will cause the increase of the total activation delay. One solution discussed during RAN4#90bis is that UE may assume the CSI-RS for CQI is TypeD-QCL-ed with the PDCCH TCI until network explicitly configures the TCI state for CSI-RS.
For semi-persistent CSI-RS resource, as it is mandatory with capability signaling, it is not proper to define SCell activation requirements based on it.

For aperiodic CSI-RS resource, although the TCI is configure via RRC, network can select which resource set or which TCI states for the resource set is triggered for measurement via DCI, so one solution discussed in RAN4#90 is that network configures multiple TCI sates for a resource set, and trigger the one configured with the intended TCI state. This is possible, but in our understanding, triggering aperiodic CSI-RS measurement on a different CC with different SCS is an optional feature in Rel-15 [4], so it is not proper to define SCell activation requirements based on it.

Considering all the possible solutions, our preference is to use periodic CSI-RS with the UE assumption that CSI-RS for CQI is TypeD-QCL-ed with the PDCCH TCI until network explicitly configures the TCI state for CSI-RS.

Proposal 4: For SCell activation, if TCI state for CSI-RS for CQI is not provided, UE may assume the CSI-RS is TypeD-QCL-ed with the PDCCH TCI until network explicitly provides the TCI state for the CSI-RS.
3. Conclusions
In this paper we provided our views on the SCell activation procedure for the first SCell in FR2, and our suggestions on the requirements.
Proposal 1: For unknown SCell, if the PDCCH TCI activation commands includes a known TCI state, the activation delay Tactivation_time is 

TMAC-CE,SCell Activation + TCellSearch + TAGC + TL1-RSRP + Tuncertainty + TMAC-CE,TCI Activation + TFineTiming, 

where TMAC-CE,TCI Activation is THARQ+3ms, and Tuncertainty is the time between L1-RSRP reporting and PDCCH TCI activation command.

Proposal 2: For unknown SCell, if the PDCCH TCI activation commands includes an unknown TCI state, the activation delay Tactivation_time is

Tuncertainty + TMAC-CE,TCI Activation + TFineTiming,
where TMAC-CE,TCI Activation is the time between PDCCH TCI activation command and valid L1-RSRP reporting, and Tuncertainty is the time between PDCCH TCI activation command and SCell activation command.
Proposal 3: For known SCell, the activation delay Tactivation_time is

Tuncertainty + TMAC-CE,TCI Activation + TFineTiming,
where TMAC-CE,TCI Activation is THARQ+3ms, and Tuncertainty is the time between PDCCH TCI activation command and SCell activation command.
Proposal 4: For SCell activation, if TCI state for CSI-RS for CQI is not provided, UE may assume the CSI-RS is TypeD-QCL-ed with the PDCCH TCI until network explicitly provides the TCI state for the CSI-RS.
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