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1. Introduction
As discussed in last RAN4#107 meeting, the WF of eFeRRM has been agreed in [1]. RAN2 sent a reply LS to RAN4 in last meeting [2], where it answered RAN4 questions as followings:
	Based on the discussion in RAN2, RAN2 thinks that the existing L3 mesaurement framework can be reused for the unkown SCell measurement reporting based on SCell activaton command.
Based on RAN2 understanding, RAN2 would like to provide the following answers to RAN4 questions:
Question 1: How to configure the report of L3 measurement result for unknown FR2 SCell activation enhancement
[RAN2 Answer to Q1]
· The unkown SCell measurement report is configured via RRC measurement configuration (i.e. measConfig).

Question 2: How to trigger the report of L3 measurement result for unknown FR2 SCell activation enhancement
[RAN2 Answer to Q2]
· The unkown SCell measurement report is triggered by SCell activation command MAC CE.

Question 3: Contents of the report of L3 measurement result for unknown FR2 SCell activation enhancement and how to send the report
[RAN2 Answer to Q3]
· Legacy RRC MeasurementReport message is used for the unkown SCell measurement report, which can already carry the beam level L3 measurement result and beam index.



In this paper, we further discuss the remaining issues for L3 part enhancement to shorten the FR2 SCell activation delay.
2. General and work plan
Issue 0-2: 	Enhancement for multiple FR2 unknown SCells’ activation
The options we discussed in last meeting were:
	· FFS:
Descope the FR2 unknown SCell activation enhancement for multiple SCell activation case in R18.



The existing multiple SCell activation has side condition as following:
	In EN-DC, NE-DC, standalone NR, or in one CG of NR-DC, the requirements in this clause shall apply when the following conditions are met:
-	UE only receives one single MAC command for multiple SCell activation within the activation period defined in this clause
-	in each single CG, there are no other SCell activation, deactivation, addition or release before activation is completed for all the SCells activated by the single MAC CE in this clause, and
-	in EN-DC and NE-DC, there are no E-UTRAN SCell activation, deactivation, addition or release before multiple SCell activation is completed in this clause, and
-	any to-be-activated unknown SCell has active serving cell(s) or known to-be-activated SCell(s) on the same band
In two CGs of NR-DC, the requirements in this clause shall apply when the following conditions are met:
-	UE receives one MAC command per CG for multiple SCell activation within the activation period defined in this clause, and
-	UE supports per-FR measurement gap capability, and
-	any to-be-activated unknown SCell has active serving cell(s) or known to-be-activated SCell(s) on the same band



However, in this R18 eFeRRM WI, the FR2 unknown SCell activation enhancement so far only considered the target FR2 SCell is the first SCell to be activated on its band. We don’t think the agreement in single FR2 SCell activation enhancement can simply or directly be extended to multiple SCell activation case. Due to the limited remaining time for this WI, we prefer to descope the FR2 unknown SCell activation enhancement for multiple SCell activation case in R18. 

Proposal 1: Descope the FR2 unknown SCell activation enhancement for multiple SCell activation case in R18.
3. Discussion on L3 part enhancement for FR2 SCell activation
2.1 L3 reporting during SCell activation 
Issue 1-1-5: delay requirement for “L3 measurement reporting after SCell activation command”?

The options we discussed in last meeting were:
	· Option 1 (Qualcomm): 
· RAN4 shall define reporting delay requirements from receiving/decoding MAC-CE for SCell activation command to L3 measurement reporting. 
· UE shall report L3 measurement report within [X] ms from receiving [L3 report triggering command] if measurement result is available.
· UE does not report L3 measurement report after exceeding reporting delay requirements. 
· Note: L3 report trigger command can be included at Scell activation command per RAN4 #106bis-e agreement. 
· Option 2 (MediaTek):
· UE should send L3-RSRP report with SSB index after THARQ + MAC CE processing time and within a margin [M] ms.
· If NW cannot grant the UE with an UL resource within [M] margin, NW should not trigger the UE to send the report.
· Option 3 (CTC):
· UE needs to report valid L3 measurement result within a time threshold after SCell activation command.



If UE can report valid L3 measurement result to network after SCell activation command, we can treat it as a known case and it can skip L3 part and L1 part to move to TCI activation directly. However, to support L3 measurement report after SCell activation command, we also need to consider a time threshold for UE to wait grant to report such valid L3 measurement result, that means if UE has no any UL grant within this time threshold, UE may drop such enhancement and follow the legacy activation procedure, and then network will still treat it as unknown case. Both network and UE needs the condition in spec to have the common understanding on whether the unknown case can be changed to known case. We slightly prefer to use an updated option 2 from last meeting, i.e.,

· UE should send L3-RSRP report with SSB index after THARQ + MAC CE processing time and within a margin [M] ms if the UL grant is available.
· If NW cannot grant the UE with an UL resource within [M] margin, UE is not required to send the report for SCell activation enhancement.
M value can be determined by how often UE will update the L3 measurement results, that means, if UE has available measurement results when it received SCell activation command, it shall report it as soon as possible but it shall not wait a new measurement cycle to report it. The cell search and measurement period in SCell activation is 8* TSMTC and the value of M can be 8*TSMTC. 

On the other hand, we also agree that in the activation delay requirement we only need to consider the uncertainty for TCI, and such uncertainty can be defined as the time period between TCI configuration/activation relative to the first valid L1-RSRP reporting and the new triggered L3 measurement report which occurs earlier. 
Proposal 2: after receiving SCell activation command, 
· UE should send L3-RSRP report with SSB index after THARQ + MAC CE processing time and within a margin [M] ms if the UL grant is available.
· If NW cannot grant the UE with an UL resource within [M] margin, UE is not required to send the report for SCell activation enhancement.
· The uncertainty for TCI can be defined as the time period between TCI configuration/activation relative to the first valid L1-RSRP reporting and the new triggered L3 measurement report which occurs earlier.

Issue 1-1-6: FFS: When the valid L3 measurement result with SSB index is reported after SCell activation command, L3 and L1 parts can be skipped, i.e., network can perform TCI activation after valid L3 measurement results are reported.
The options we discussed in last meeting were summarized:
	· Agreement:
· It is up to NW implementation to choose whether to configure TCI based on L3 report after SCell activation command or based on L1-RSRP as legacy cases.
· When the valid L3 measurement result with SSB index is reported after SCell activation command and NW configures TCI based on L3 report (i.e., before UE reported L1 measurements), the activation delay requirements is adjusted as follows
· L3 measurement delay component (TFirstSSB_MAX + 15*TSMTC_MAX+8*Trs) is removed 
· L1 measurement delay component is removed

· When the valid L3 measurement result with SSB index is reported after SCell activation command, and UE reported L1 measurement result before NW configures TCI to this UE, the activation delay requirements is adjusted as follows
· Legacy AGC settling delay component (TFirstSSB_MAX + 15*TSMTC_MAX) is removed
· FFS: whether L3 cell search/measurement component(e.g., 8*Trs or X1*Trs) is removed



When the valid L3 measurement result with SSB index is reported after SCell activation command, and UE reported L1 measurement result before NW configures TCI to this UE, that means network didn’t configure TCI based on the L3 report from UE but network still chose to use L1-RSRP measurement report to determine the TCI for this UE. However, at UE side, after L3 report after the activation command, we don’t think UE shall stop anything to wait for TCI configuration, but instead UE shall continue the L3 measurement for SCell as well as the L1-RSRP measurement.

Our original thinking was: after UE reports the valid L3 measurement result, UE may not need perform such L3 measurement again, but UE can directly perform L1-RSRP measurement; and therefore the L3 cell search/measurement component (e.g., 8*Trs or X1*Trs) can be removed. However, after the discussion in last meeting, we understand different UE may have different implementation, and some UE may still need to do L3 measurement(e.g., timing tracking) before it can perform L1-RSRP measurement in this case. We are fine to compromise to keep the L3 cell search/measurement components, when the valid L3 measurement result with SSB index is reported after SCell activation command, and UE reported L1 measurement result before NW configures TCI to this UE.

Proposal 3:
· When the valid L3 measurement result with SSB index is reported after SCell activation command, and UE reported L1 measurement result before NW configures TCI to this UE, the activation delay requirements is adjusted as follows
· Legacy AGC settling delay component (TFirstSSB_MAX + 15*TSMTC_MAX) is removed
· L3 cell search/measurement component(e.g., 8*Trs or X1*Trs) is kept (we are fine to compromise to keep it)
2.2 others for L3 part
Issue 1-3-1: whether to use SSB periodicity instead of SMTC periodicity for FR2 unknown SCell activation

The options we discussed in last meeting were:
	· FFS:
· According to UE capability, RAN4 to use SSB periodicity instead of SMTC periodicity when the SMTC is only configured in MO for enhanced unknown FR2 Scell activation requirement.



Since target SCell is an deactivated serving cell to the UE before activation, the SSB periodicity of the serving cell is known to the UE. In RAN2 TS38.331, the corresponding signaling has been specified as:
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UE can get such SSB periodicity information either from network RRC configuration or from by-default assumption of 5ms. Thus, here, to speed up the SCell activation, we think it makes sense to assume SSB periodicity instead of SMTC periodicity in the unknown FR2 SCell activation enhancement requirement. In last meeting, companies commented that the SMTC definition specified that: The SSB periodicity/offset/duration configuration of target cell for NR SCell addition. The network sets the periodicityAndOffset to indicate the same periodicity as ssb-periodicityServingCell in sCellConfigCommon. That means, we only need to enhance the case when SMTC is only configured in MO. Since this is a minor enhancement, we think as long as UE capability indicates UE can support FR2 SCell activation enhancement, RAN4 can use SSB periodicity instead of SMTC periodicity when the SMTC is only configured in MO for enhanced unknown FR2 Scell activation requirement.
Proposal 4: According to UE capability of supporting unknown FR2 SCell activation enhancement, RAN4 to use SSB periodicity instead of SMTC periodicity when the SMTC is only configured in MO for enhanced unknown FR2 Scell activation requirement.

UE capability design

In last meeting, RAN4 agreed following in the out-going LS to RAN2:
	Agreement in RAN4#106-bis:
· For unknown FR2 SCell activation enhancement, introduce the UE capability to support Rx beam sweeping factor less than 8 for cell detection part and SSB based L1-RSRP measurement.
· if UE has full set (N=8) of beam sweeping during AGC settling part during FR2 unknown SCell activation procedure.
· Introduce beam sweeping factor capability of X1 for cell detection part (X1*Trs) and beam sweeping factor capability of X2 for SSB based L1-RSRP measurement
· Beam sweeping factor capability X1/X2 are two independent capabilities  
· Note: above enhancement only applies for FR2 unknown SCell activation enhancement
· Note: How to capture in spec can be discussed in CR stage
· The candidate values for X1/X2 are FFS
Agreement in RAN4#107:
· Candidates of X1 are {1,2,4,6}
· Candidates of X2 are {0,1,2,3,4,5,6,7}
· If X1 is absent, beam sweeping factor for cell detection part is 8
· If X2 is absent, beam sweeping factor for SSB-based L1 measurement is 8



 
Regarding the capability design, we think it’s better to avoid too many capabilities in one WI, and here we probably need three UE capabilities: 
(1) One L3 measurement enhancement capability for unknown SCell activation, to indicate supporting the new L3 report after SCell activation command and using SSB periodicity instead of SMTC
(2) Two beam sweeping factor reduction capability for L3 and L1, respectively, to indicate beam sweeping factor capability of X1 for cell detection part (X1*Trs) and beam sweeping factor capability of X2 for SSB based L1-RSRP measurement

Proposal 5: to introduce three UE capabilities for FR2 unknown SCell activation enhancement:
(1) One L3 measurement enhancement capability for unknown SCell activation, to indicate supporting the new L3 report after SCell activation command and using SSB periodicity instead of SMTC
(2) Two beam sweeping factor reduction capability for L3 and L1, respectively, to indicate beam sweeping factor capability of X1 for cell detection part (X1*Trs) and beam sweeping factor capability of X2 for SSB based L1-RSRP measurement

4. Conclusion
In this discussion, we further discuss the possible L3 part enhancement to shorten the FR2 SCell activation delay.

Proposal 1: Descope the FR2 unknown SCell activation enhancement for multiple SCell activation case in R18.

Proposal 2: after receiving SCell activation command, 
· UE should send L3-RSRP report with SSB index after THARQ + MAC CE processing time and within a margin [M] ms if the UL grant is available.
· If NW cannot grant the UE with an UL resource within [M] margin, UE is not required to send the report for SCell activation enhancement.
· The uncertainty for TCI can be defined as the time period between TCI configuration/activation relative to the first valid L1-RSRP reporting and the new triggered L3 measurement report which occurs earlier.
Proposal 3:
· When the valid L3 measurement result with SSB index is reported after SCell activation command, and UE reported L1 measurement result before NW configures TCI to this UE, the activation delay requirements is adjusted as follows
· Legacy AGC settling delay component (TFirstSSB_MAX + 15*TSMTC_MAX) is removed
· L3 cell search/measurement component(e.g., 8*Trs or X1*Trs) is kept (we are fine to compromise to keep it)
Proposal 4: According to UE capability of supporting unknown FR2 SCell activation enhancement, RAN4 to use SSB periodicity instead of SMTC periodicity when the SMTC is only configured in MO for enhanced unknown FR2 Scell activation requirement.

Proposal 5: to introduce three UE capabilities for FR2 unknown SCell activation enhancement:
(1) One L3 measurement enhancement capability for unknown SCell activation, to indicate supporting the new L3 report after SCell activation command and using SSB periodicity instead of SMTC
(2) Two beam sweeping factor reduction capability for L3 and L1, respectively, to indicate beam sweeping factor capability of X1 for cell detection part (X1*Trs) and beam sweeping factor capability of X2 for SSB based L1-RSRP measurement
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