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1.	Introduction
During the previous RAN4 meeting, the methods to reduce FR2 unknown Scell activation delay have been proposed from various aspect such as L3 enhancements, L1 enhancements, and other aspects. Although each proposal can reduce the activation delay from the legacy SSB-based FR2 unknown Scell activation, those are disconnected in our view from overall timeline perspective. Thus, we propose the FR2 unknown Scell activation delay reduction framework from entire timeline perspective. 
2. 	Discussion
SCell in FR2 bands is known when the following conditions are met:
	For the first SCell activation in FR2 bands, the SCell is known if it has been meeting the following conditions: 
- During the period equal to 4s for UE supporting power class 1/5 and 3s for UE supporting power class 2/3/4 
before UE receives the last activation command for PDCCH TCI, PDSCH TCI (when applicable) and semi-
persistent CSI-RS for CQI reporting (when applicable): 
- the UE has sent a valid L3-RSRP measurement report with SSB index 
- SCell activation command is received after L3-RSRP reporting and no later than the time when UE receives 
MAC-CE command for TCI activation 
- During the period from L3-RSRP reporting to the valid CQI reporting, the reported SSBs with indexes remain 
detectable according to the cell identification conditions specified in clauses 9.2 and 9.3, and the TCI state is 
selected based on one of the latest reported SSB indexes. 
Otherwise, the first SCell in FR2 band is unknown.



Since SCell in FR2 bands are unknown from various reason, we first need to specify the scenarios for SCell activation delay reduction. In our view, the existing unknown Scell in to two categories: Case.1 SCell is completely unknown : UE perform blind detection for Scell activation. Case. 2 Scell is somehow unknown: UE may have Scell measurement but no RSRP report in 3s or 4s depending on power class. For the Case.2, UE consider Scell as semi-unknown. 
For completely unknown case, we think there is not much UE can do to reduce SCell activation delay especially from AGC and cell search perspective. However, for second unknown case significant delay reduction is expected as UE measured SCell. 
Observation 1: SCell in FR2 is unknown for UE measured SCell but did not report during the period. It can be called as semi-unknown.
Observation 2: For UE who never measure SCell, Scell is called completely unknown. 
Proposal 1: Existing SCell in FR2 needs to split in two categories for FR2 SCell activation delay reduction purpose. 1) completely unknown SCell, 2) semi-unknown SCell. 
As illustrated in Figure.1, dominant delay during Scell activation is introduced during AGC and cell search, delay reduction from other aspect does not contribute significantly.

[image: ]Figure 1. Rel-15 SSB based unknown FR2 Scell activation, CQI based on P CSI-RS. Dominant delay is introduced during AGC and cell search.
A-TRS based fast SCell activation is only applicable when UE report RSRP with associated SSB index. However, UE can report RSRP after AGC and cell search at current framework. In the case of semi-unknown SCell, we expect that UE can report RSRP with minimum number of SSBs for AGC and cell search. Finally, faster TCI activation command for CQI reporting or faster A-TRS can be received much earlier. To apply the fast FR2 unknown Scell activation scheme, we specify the scenario as 1) target Scell activation from deactivated state 2) SCell is semi-unknown status. 
Observation 3: Dominant delay is introduced during AGC and cell search. The legacy RSRP reporting is conducted after AGC and cell search. 
Observation 4: A-TRS is not applicable before RSRP reporting with associated SSB index. 
Proposal 2: FR2 unknown SCell activation delay reduction should apply for semi-unknown SCell status and Scell is activated from deactivated status.  
The fast FR2 unknown Scell activation framework is illustrated as Figure 2. 
[image: ]Figure 2. Fast RSRP reporting framework for unknown FR2 SCell activation from deactivated state. P CSI-RS is configured as an example. 
In the case of semi-unknown SCell, we believe UE could have measured target SCell to-be activated but just not report during the 4s or 5s periods depending on power class. If UE have chance to report the recently measured RSRP of target Scell with associated SSB index, then NW can transmit TCI activation command after RSRP report much faster. In this case, L1 measurement and report will be skipped. If UE does not report during AGC and cell search, then NW expect UE keep following the legacy SCell activation procedure. To support this framework, RSRP report config shall be preconfigured, and NW shall trigger the RSRP report config. The RSRP report can be configured either periodic or event-based aperiodic. We think RSRP report can be triggered via either MAC-CE along with SCell activation or separate MAC-CE. 
Observation 5: In legacy unknown FR2 activation framework, UE do not report RSRP until L1 RSRP report. Faster RSRP reporting with faster TCI activation command will reduce FR2 activation delay significantly.
Proposal 3: When Scell is semi-unknown to UE, NW can trigger UE to report RSRP before L1 RSRP measurement and report. The framework can be illustrated as following steps while UE perform the legacy FR2 Scell activation procedure.
Step 1. NW configure either periodic or aperiodic (event-based) report config before SCell activation command.   
Step 2. NW trigger preconfigured report config. (e.g MAC-CE can trigger the report config)
Step 3: UE report latest RSRP measurement for target SCell.
Step 4: UE can skip L1-RSRP measurement and report when UE reports RSRP measurement with associated SSB index during step3. 
Step 5: UE receive TCI activation command and CSI-RS recourse activation for CQI reporting. A-TRS based or SSB-based fine time tracking
For UE who has measured SCell, UE may want to re-evaluate the latest measurement results but want to report RSRP faster. UE can inform number of SSBs to be monitor before reporting RSRP via optional UE capability. If UE wants to use A-TRS for fine time tracking instead of SSB, number of A-TRS can be also requested.  
Proposal 4: optional UE capability can be used to specify the number of SSBs to be measured before RSRP reporting or the number of A-TRS. 

3. Conclusions
Observation 1: SCell in FR2 is also unknown even UE has measured SCell but did not report RSRP during the period of 3s or 4s depending on power class. We consider this Scell as semi-unknown.
Observation 2: For UE who never measure SCell, Scell is completely unknown. UE need to perform blind detection to activate the unknown SCell.
Proposal 1: Unknown SCell in FR2 needs to split in two categories for FR2 SCell activation delay reduction purpose. 1) completely unknown SCell, 2) semi-unknown SCell.  
Proposal 2: SCell activation delay reduction should be applied for semi-unknown SCell scenario where SCell is activated from deactivated state. 
Observation 3: Dominant delay is introduced during AGC and cell search. The legacy RSRP reporting is conducted after AGC and cell search. 
Observation 4: A-TRS is not applicable before RSRP reporting with associated SSB index. 
Observation 5: In legacy unknown FR2 Scell activation, UE will not report RSRP until L1 RSRP report. Faster RSRP reporting with faster TCI activation command will reduce FR2 activation delay significantly.
Proposal 3: When Scell is semi-unknown to UE, NW can trigger UE to report RSRP before L1 RSRP measurement and report. The framework can be illustrated as following steps while UE perform the legacy FR2 Scell activation procedure.
Step 1. NW configure either periodic or aperiodic (event-based) report config before SCell activation command.   
Step 2. NW trigger preconfigured report config. (e.g MAC-CE can trigger the report config)
Step 3: UE report latest RSRP measurement for target SCell 
Step 4: UE can skip L1-RSRP measurement and report when UE reports RSRP measurement with associated SSB index during step3.  
Step 5: Either A-TRS based or SSB-based for fine time tracking. TCI activation command and CSI-RS recourse activation for CQI reporting. 
Proposal 4: optional UE capability can be used to specify the number of SSBs to be measured before RSRP reporting or the number of A-TRS. 
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