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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
In the RAN4#104-e meeting, the issues related to FR2 SCell activation delay reduction requirements were discussed. And the related WF are captured in [1]. In this contribution, we further discuss the L3 part enhancement for FR2 SCell activation. 
2. Discussion

The first question is related to the beam sweeping factor enhancement. The options in the last meeting were copied as follows:
	Issue 2-2-1: Beam sweeping factor enhancement in L3 part of FR2 unknown SCell activation (not related with WI of FR2 multi-Rx chain DL reception)
· FFS on beam sweeping factor reduction during unknown FR2 SCell activation. 
· Option 1a (CMCC): The agreements on reduced RX beam sweeping factor for Rel-17 FR2 HST or positioning enhancement can be considered as baseline.
· Option 1b (vivo): Introduce the UE capability to support Rx beam sweeping factor can be less than 8 for FR2
· Option 1c (Ericsson): 
· RAN4 to define RX beam constant time. Where, RX beam constant time is a time duration or window within which the RX beams are assumed to be constant or non changing. Rx beam constant time to be agreed as [X=1280ms].
· If UE performed a full RX beam sweeping for a procedure, next procedures or steps fall within RX beam constant time do not need to perform RX beam sweeping.
· UE can speed up the remaining steps in SCell activation with a shorter beam scaling factor based on prior Rx beam information from the step before
· Other option is not precluded



For Option 1a, we understand that for Rel-17 FR2 HST, the Rx beam sweeping factor can be reduced because of the special deployment of high-speed train. So it may be not feasible for FR2 SCell activation to follow the same conclusion of Rel-17 FR2 HST. And for Rel-17 positioning enhancement, we notice that in order to reduce the PRS measurement latency for FR2 positioning frequency layers, a UE capability is introduced for lower Rx beam sweeping factor according to the following agreement [2]:
	Agreement:
Introduce a new UE capability on lower Rx beam sweeping factor (<8) to reduce the PRS measurement latency for FR2 positioning frequency layers.
•	Send an LS to RAN4 to confirm.



And in the RAN4#101-e-bis meeting, the following agreements were captured:
	Issue 1-1-4: Rx beam sweep numbers for reduced Rx beam sweeping factor (<8) capability
Agreements:
· The following Rx beam sweep numbers are supported for reduced Rx beam sweeping factor (<8) UE capability: {1, 2, 4, 6}



Therefore, for FR2 SCell activation, we suggest to introduce the UE capability to support Rx beam sweeping factor can be less than 8 (e.g., 1, 2, 4, 6) for FR2. In that case, the AGC settling delay, cell detection and L1-RSRP measurement delay can be reduced. 
Observation 1: Rel-17 positioning WI has introduced the UE capability to support Rx beam sweeping factor can be less than 8 (i.e., 1, 2, 4, 6) for FR2.
[bookmark: _Hlk113465582]Proposal 1: Introduce the UE capability to support Rx beam sweeping factor can be less than 8 (i.e., 1, 2, 4, 6) for AGC settling and cell detection during unknown FR2 SCell activation. 
The second question is about cell measurement/synchronization sample number related enhancement of FR2 unknown SCell activation. The options in the last meeting were copied as follows:
	Issue 2-2-3: Cell measurement/synchronization sample number related enhancement of FR2 unknown SCell activation
· FFS to align the understanding of cell measurement/synchronization/AGC in the existing FR2 unknown SCell activation delay requirement.
· FFS on all options for issue 2-2-3
· Option 1 (Apple, OPPO, CMCC, LGE, MTK, NTT DCM): RAN4 to study sample number reduction for L3 measurement/synchronization during unknown FR2 SCell activation (with -2dB SINR side condition)
· Option 1a(Apple, CMCC): RAN4 to study if we can remove or reduce L3 T/F tracking time (8 Trs)
· Option 2 (ZTE): Based on the assumption of scaling factor 8, whether the processing latency of AGC can be reduced, should be further discussed.



In the current spec 38.133, the SCell activation requirements for FR2 unknown SCell are defined as follows:
	Tactivation_time is:
-	3ms + TFirstSSB_MAX + 15*TSMTC_MAX + 8*Trs + TL1-RSRP, measure + TL1-RSRP, report + max {(THARQ + Tuncertainty_MAC + 5ms + TFineTiming), (Tuncertainty_RRC + TRRC_delay)}.
	where,
	TSMTC_MAX:
-	In FR1, in case of intra-band SCell activation, TSMTC_MAX is the longer SMTC periodicity between active serving cells and SCell being activated provided the cell specific reference signals from the active serving cells and the SCells being activated or released are available in the same slot; in case of inter-band SCell activation, TSMTC_MAX is the SMTC periodicity of SCell being activated.
-	In FR2, in case of intra-band SCell activation, TSMTC_MAX is the longer SMTC periodicity between active serving cells and SCell being activated provided that in Rel-15 only support FR2 intra-band CA; in case of FR2 inter-band SCell activation, TSMTC_MAX is the SMTC periodicity of SCell being activated.
-	TSMTC_MAX is bounded to a minimum value of 10ms.
	Trs is the SMTC periodicity of the SCell being activated if the UE has been provided with an SMTC configuration for the SCell in SCell addition message, otherwise Trs is the SMTC configured in the measObjectNR having the same SSB frequency and subcarrier spacing. If the UE is not provided SMTC configuration or measurement object on this frequency, the requirement which involves Trs is applied with Trs = 5ms assuming the SSB transmission periodicity is 5ms. There are no requirements if the SSB transmission periodicity is not 5ms



According to the above content, it can be observed that for intra-band SCell activation, TSMTC_MAX is the longer SMTC periodicity between active serving cells and SCell being activated however Trs is the SMTC periodicity of the SCell being activated for both intra-band and inter-band SCell activation. So we understand TSMTC_MAX is used for AGC settling and Trs is used for cell search. In other words, for FR2 unknown SCell activation, 8 SSBs is for cell search and 16 SSBs is for AGC settling. For cell search, 1 sample has been considered where the number can’t be reduced. And for AGC settling, we understand 1 sample is for coarse AGC and 1sample is for fine AGC. So we understand it may not be feasible to reduce the sample number for L3 part enhancement for FR2 SCell activation.
[bookmark: OLE_LINK1]Observation 2: For cell search, 1 sample has been considered where the number can’t be reduced. And for AGC settling, 1 sample is for coarse AGC and 1 sample is for fine AGC where the number can’t be also reduced.
3. Summary

Observation 1: Rel-17 positioning WI has introduced the UE capability to support Rx beam sweeping factor can be less than 8 (i.e., 1, 2, 4, 6) for FR2.
Proposal 1: Introduce the UE capability to support Rx beam sweeping factor can be less than 8 (i.e., 1, 2, 4, 6) for AGC settling and cell detection during unknown FR2 SCell activation. 
Observation 2: For cell search, 1 sample has been considered where the number can’t be reduced. And for AGC settling, 1 sample is for coarse AGC and 1 sample is for fine AGC where the number can’t be also reduced.
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