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1	Introduction
A WID on Rel-18 even Further RRM enhancement for NR and MRDC was approved in RAN#96 meeting [1].
In this contribution, we initially discuss the requirements for FR2 SCell activation delay reduction of the WI NR_RRM_enh3-Core.
· 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
2	Discussion
In this WI, we aim at reducing the FR2 Scell activation delay for both known and unknown cases. The following is an example of FR2 unknown SCell activation procedure based on the existing requirements in section 8.3.2 in TS 38.133. 
[image: ]
Figure 1. An example of FR2 unknown SCell activation
Here the total activation delay for the case the target SCell is unknown to UE and periodic CSI-RS is used for CSI reporting includes , where
Tactivation_time ＝ 3ms + TFirstSSB_MAX + 15*TSMTC_MAX + 8*Trs + TL1-RSRP, measure + TL1-RSRP, report + max {(THARQ + Tuncertainty_MAC + 5ms + TFineTiming), (Tuncertainty_RRC + TRRC_delay)}.

According to the agreements in R17, A-TRS has been well verified and used for fast SCell activation, including both FR1 known and unknown case, and FR2 known case. It is feasible to reduce the time period of cell search, acquiring frequency/timing tracking, and even fine timing for target TCI RS. 
Periodic signals such as SSB or CSI-RS are used for cell search, timing tracking or L1 measurement, resulting in a longer latency to wait for the RS occasions. Therefore, A-TRS can be considered to reduce the delay for both FR2 known case and unknown case. For example, if the CSI-RS bursts are used instead of SSB as shown in figure 1, the latency of N*SMTC can be reduced obviously. For unknown case, it may be hard to acquire the first aperiodic RS before achieving the cell timing information. We can further discuss whether it is more beneficial to use A-TRS in L3 or L1 measurement.
Observation 1： A-TRS can be considered to reduce FR2 SCell activation delay, e.g., the time period of cell search, acquiring timing/frequency of target cell, L1 measurement and/or fine timing of target TCI RS.
[image: ]
Figure 2. an illustration of reduced latency with A-TRS
Another aspect to reduce SCell activation delay in FR2 is the Rx beam sweeping factor. For both L1 and L3 measurement, we can consider to further reduce Rx beam sweeping factor. Potential solutions of supporting simultaneous receptions from different directions can be studied, e.g., multi-Rx, FDM or TDM within one burst of RSs.
Observation 2： For L1 and L3 measurement, consider to reduce Rx beam sweeping factor.
For L3 measurement, we can also consider to reduce the number of measured RS samples under -2dB SINR. It may need some simulations to verify whether it can work. If it was possible, 1 sample for cell search and L3 measurement for unknown case.
Observation 3： For L3 measurement, consider to reduce measured RS samples under -2dB SINR.
For FR2 unknown case, UE is required to perform cell search and timing/frequency tracking based on L3 resources at first, then measure and report L1-RSRP for TCI selection, and last perform fine timing tracking based on L1 resources when receiving TCI activation command. It is identified that some parts are kind of redundant. For example, the 8*Trs for timing tracking after cell search and the TFinetiming for TCI activation. The latter TFinetiming can be skipped if UE has already acquired timing, and the timing could be sharing. To skip the fine timing part, additional conditions are needed such as RS QCLed with the activated TCI should be measured during timing tracking after cell search, and the RS type and bandwidth should be the same to guarantee the same timing accuracy. We can further discuss the conditions.
Observation 4：Consider to skip TFinetiming in FR2 unknown case by reusing the timing from L3 measurement results, and further discuss the conditions. 
And the similar method could apply for the current cell search and L1-RSRP measurement. If the L1-RSRP measurement results could be obtained during cell search and/or timing/frequency tracking, the L1-RSRP measurement period could be omitted. 
Observation 5：Consider to skip L1-RSRP measurements in FR2 unknown case by acquiring L1-RSRP results during L3 measurements, and further discuss the conditions.
3	Conclusion
Observation 1： A-TRS can be considered to reduce FR2 SCell activation delay, e.g., the time period of cell search, acquiring timing/frequency of target cell, L1 measurement and/or fine timing of target TCI RS. 
Observation 2： For L1 and L3 measurement, consider to reduce Rx beam sweeping factor.
Observation 3： For L3 measurement, consider to reduce measured RS samples under -2dB SINR.
Observation 4： Consider to skip TFinetiming in FR2 unknown case by reusing the timing from L3 measurement results, and further discuss the conditions. 
Observation 5： Consider to skip L1-RSRP measurements in FR2 unknown case by acquiring L1-RSRP results during L3 measurements, and further discuss the conditions.
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