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1. Introduction
In RAN#95-e plenary meeting, the WI of even further RRM enhancement for NR and MR-DC was approved in [1]. One of the objectives is to define the enhanced RRM requirements for FR2 SCell activation delay. In this contribution, we would like to discuss the related requirements and provide our proposals.
2. Discussion
	· FR2 SCell activation delay reduction
· Identify cases where FR2 SCell activation delay can be reduced (e.g., unknown target cell cases), and specify reduced delay requirements for such cases, including but not limited to [RAN4]
· Study and, if feasible, enhance cell detection for unknown SCell and time/frequency tracking
· Study and, if feasible, enhance L1-RSRP measurement delay reduction on target SCell
· Note: Subject to RAN4’s agreement, the technical solutions can be extended to other general RRM requirements if applicable.
· Specify if needed, reference signal enhancement and/or signaling enhancement for the UE to meet the enhanced delay requirements [RAN4, RAN2]
· Note: No RAN1 work, i.e. introducing new RS, is expected.
· Note: the technical solutions can be extended to FR1, when applicable
· Note: RAN1/RAN2 work can be triggered by RAN4 LS only 


In this objective, RAN4 will define the reduced delay requirements for FR2 SCell activation, e.g. enhanced cell detection, enhanced time/frequency tracking and enhanced L1-RSRP measurement delay. One of the potential technical solution is to reduce the scaling factor due to Rx beam sweeping, however in another new Rel-18 WI [2], the enhanced measurement requirements should be studied for the FR2 UEs with simultaneous DL reception from different directions with different QCL TypeD RSs on a single CC. The conclusion on the measurement delay reduction in this WI can be applied to the cell detection procedure and L1-RSRP measurement delay in FR2 SCell activation.
[bookmark: _GoBack]Proposal 1: The agreements on the measurement delay reduction in WI of FR2 multi-Rx chain DL reception can be applied to the reduction of cell detection procedure and L1-RSRP measurement delay in FR2 SCell activation.
In Rel-17, fast SCell activation delay requirements were introduced by configuring A-TRS resource used for possible fine timing tracking and AGC operation in both FR1 and FR2 cases, and the enhanced delay requirements for FR2 known SCell has been specified, which is summarized in the following Table 1.
	Fast SCell activation on FR2
	Condition
	Requirements

	At least one active serving cell on that FR2 band
	A-TRS is configured
	TFirstATRS +5ms

	No active serving cell on that FR2 band
	The target SCell is known to UE, and A-TRS is configured
	Semi-persistent CSI-RS is used for CSI reporting:
3ms + max(TFirstATRS + 2ms, Tuncertainty_SP)

	
	
	Periodic CSI-RS is used for CSI reporting:
max(TFirstATRS + 5ms, Tuncertainty_RRC + TRRC_delay-THARQ)

	
	The target SCell is unknown to UE
	Objective#1 in Rel-18 RRM enhancement WI


When the target SCell is unknown to UE, it means that the UE lost the DL coarse timing of the target SCell if known condition of FR2 SCell is not fulfilled, and the UE is required to perform AGC adjustment and cell search with Rx beam sweeping which is dominant in FR2 SCell activation delay. Since the physical cell ID is configured to UE via RRC reconfiguration when the target SCell is added. The decoding of physical cell ID may not be needed during cell search in the SCell activation procedure. And we think the cell search procedure can be considered as DL timing synchronization procedure. In this case, the temporary RS can be configured to be used for DL timing synchronization if the QCL information of the temporary RS is provided.
Observation 1: Decoding of physical cell ID may not be needed during cell search in the SCell activation procedure.
Proposal 2: The temporary RS used for fast SCell activation can be used for DL timing synchronization if the QCL information of the temporary RS is provided.
In case the QCL information of reference signal for the target SCell is provided to UE e.g. the temporary RS is QCL-ed with the SSB of PCell or any one of the active serving cell, UE can perform the AGC adjustment and cell search without Rx beam sweeping. The illustration of the QCL configuration is shown in following figure 1. And the SCell activation procedure is shown in figure 2, UE can perform the AGC adjustment, cell search and tine timing tracking based on the configured A-TRS resource. 


Figure 1: Example of the QCL information of the target SCell is provided by the reference signal of SpCell

[image: ]
Figure 2: FR2 SCell activation procedure if A-TRS is QCL-ed with the SSB of PCell or one of the active serving cell
Proposal 3: If the triggered A-TRS is QCL-ed with the SSB of PCell or any one of the active serving cell, A-TRS is configured for AGC adjustment, cell search and fine timing tracking. 
In case there is no any QCL information of reference signal for target SCell, the UE has to perform the AGC adjustment and cell search based on SSB with Rx beam sweeping. If the UE is required to report the SSB index during the cell search procedure, the NW can determine the best Tx beam according to the reported SSB index. Then, the NW can configure A-TRS resources used for fine timing tracking and CSI-RS resource used for CQI reporting, and the A-TRS and CSI-RS should be QCL-ed with selected SSB index, the detail SCell activation procedures are shown in figure 3.
[image: ]
Observation 2: If there is no any QCL information of reference signal for target SCell, the UE is required to report the SSB index during the cell search procedure. 
Observation 3: Based on the reported SSB index, the NW can configure A-TRS resources used for fine timing tracking and CSI-RS resource used for CQI reporting, where the A-TRS and CSI-RS should be QCL-ed with selected SSB index.
Proposal 4: If there is no any QCL information of reference signal for target SCell, A-TRS is configured for fine timing tracking, and the A-TRS is QCL-ed with the selected SSB index. 
3. Conclusion
In this contribution, we discuss the potential technical solution for FR2 SCell activation delay reduction and provide our proposals as follows.
Proposal 1: The agreements on the measurement delay reduction in WI of FR2 multi-Rx chain DL reception can be applied to the reduction of cell detection procedure and L1-RSRP measurement delay in FR2 SCell activation.
Observation 1: Decoding of physical cell ID may not be needed during cell search in the SCell activation procedure.
Proposal 2: The temporary RS used for fast SCell activation can be used for DL timing synchronization if the QCL information of the temporary RS is provided.
Proposal 3: If the triggered A-TRS is QCL-ed with the SSB of PCell or any one of the active serving cell, A-TRS is configured for AGC adjustment, cell search and fine timing tracking. 
Observation 2: If there is no any QCL information of reference signal for target SCell, the UE is required to report the SSB index during the cell search procedure. 
Observation 3: Based on the reported SSB index, the NW can configure A-TRS resources used for fine timing tracking and CSI-RS resource used for CQI reporting, where the A-TRS and CSI-RS should be QCL-ed with selected SSB index.
Proposal 4: If there is no any QCL information of reference signal for target SCell, A-TRS is configured for fine timing tracking, and the A-TRS is QCL-ed with the selected SSB index. 
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