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1 Introduction
In last meeting , the WF is agreed[1] and we will discuss the following aspects related to L3 measurement:
	· Prior information category
· Beam sweeping factor 
· Cell search and AGC


2 Discussion
2.1 Prior information category
Last meeting, some company suggest to further categorize unknown cases to fasten the activation process. 
Compared with known cell case, for unknown case, 3 extra steps need to be performed before TCI activation:
1) Cell detection 
2) AGC 
3) L1-RSRP measurement and reporting
For unknown case, if UE can obtain some prior information, then it’s possible that some above steps can be skipped. Let’s further look at the definition of known case again, one of the most important conditions is that:
	For the first SCell activation in FR2 bands, the SCell is known if it has been meeting the following conditions:
……
the UE has sent a valid L3-RSRP measurement report with SSB index 



It means that UE not only need to feedback RSRP, but also need to report SSB index. The prior information for known condition will include two aspects. One is common for both FR1 and FR2, i.e. cell timing and AGC. Another aspect is specific to FR2, i.e. beam information. 
Therefore, we would like to further classify the prior information into two types:
1. Common cell information, i.e. cell timing, AGC
2. beam information (SSB index)
Here, we don’t want to further split the cell timing and AGC, as they are usually conducted together.
Furthermore, we will analyse different scenario that UE may maintain different types of prior information.
· Scenario 1: UE has performed beam level L3 measurement for target SCell within [x]s
· Scenario 2: UE has performed cell level L3 measurement for target SCell within [x]s
· Scenario 3: UE has performed L3 measurement for other cell which is in the intra-band of target SCell within [x]s
For scenario 1 and scenario 2, it’s possible that UE keeps monitor the target SCell and perform L3 measurement, but just not report it or UE didn’t report successfully. If network configures UE to report SSB-level RSRP, then UE will need to report both the RSRP values and the corresponding SSB index. If network just configure UE to report the cell-level RSRP, UE just needs to report the RSRP and will not report the SSB index. UE may record the SSB index or not. For these scenarios, UE may maintain timing and AGC information as well.
For scenario 3, it’s possible that UE has just measured L3 measurement for other cell which is in the intra-band of target SCell. Since the timing offset is smaller, UE may also know the timing and AGC information of target SCell as well. 
No matter which scenario it is, finally UE may maintain all or part of the prior informations. Therefore, unknown SCell case will be classified based on the combination of prior information UE can maintain.
If UE maintain all types of prior information, UE can feedback L3 measurement with SSB index as soon as possible when UE receive the SCell activation command. Since the valid L3 measurement is defined as 4s/3s in legacy known condition. Here, we think it’s reasonable to re-use the number. If the L3 measurement is calculated within 4s/3s, UE may send  the report back to NW. UE don’t need to perform cell search and AGC again. In this case, the unknown scenario turned into known case. The total delay will be the legacy delay with known case + extra L3 reporting delay.
If UE has already obtained the common cell information but not beam information,  cell search and AGC can be skipped. UE may need to derive SSB index to report RSRP. The RSRP can be previous stored L3 RSRP or newly performed L1 RSRP.
Until now, we analyze different kinds of prior information and possible UE behavior. The common part for all cases is that UE will report RSRP with SSB index to NW, no mater it’s performed by L1 or L3. From the NW side, the report is similar as legacy. After the report, beam information will be known for both NW and UE side. It can further study SCell activation timeline for different unknown SCell cases.
Proposal 1: Unknown SCell case will be classified based on the combination of prior information UE can maintain:
1. Common cell information, i.e. cell timing, AGC
2. beam information (SSB index)
There are some other scenarios that UE has performed L3 measurement which is more than 3s/4s before, it’s still possible to use the information as reference to speed up the procedure as well. 
Proposal 2: Further discuss whether L3 measurement performed more than 3s/4s before can be partially used as prior information.

2.2 Beam sweeping factor
	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:
· Option 1: RAN4 to introduce the UE capability to support the UE Rx beam sweeping factor less than 8 for FR2 SCell activation.
· Option 1a: for RX beam sweeping factor reduction, the agreements on reduced RX beam sweeping factor for Rel-17 FR2 HST or Rel-17 positioning enhancement can be considered as baseline.
· Option 1b: 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.
· Option 2:
· Since L3 part is the first procedure after RF retuning, reducing RX beam sweeping factor at this stage could have negative impact on the performance of AGC and cell search procedure, which is a significant sacrifice to enhance the SCell activation delay.
· Option 3: RAN4 to consider introducing the UE capability to support the UE Rx beam sweeping factor less than 8 for FR2 Scell activation which is subject to the discussion on feasible conditions and scenarios.
· 



As analyzed in companion paper[2], if UE has no prior information, cell search and AGC step needs to be conducted. we suggest to perform L3 measurement with SSB index in cell search and AGC step, and skip L1-RSRP. In that case, Since UE need to find a more accurate beam to report, we suggest not to reduce RX beam sweeping factor.
Proposal 3: When UE has no prior information, if L3 measurement with SSB index is performed in cell search and AGC step, suggest not to reduce RX beam sweeping factor to select more accurate beam.
If UE has some prior information, the possible timeline may be different according to different unknown case. For example, L3 measurement may be skipped and directly perform L1-RSRP based measurement. It’s also possible to derive SSB index by RX beam sweeping and report previous stored L3 measurement.
Suggest to discuss the issue later when company have some common understanding regarding to the timeline of different unknown scenarios.
2.3 Cell search and AGC
	Issue 2-3-2: enhancement of “TFirstSSB_MAX + 15*TSMTC_MAX” part of current FR2 unknown SCell activation delay
FFS:
· Option 1 (Apple, LGE, CMCC, Ericsson(for semi-unknown), OPPO, Nokia, ZTE): reduce the sample number to 1 for L3 measurement/synchronization during unknown FR2 Scell activation (with -2dB SINR side condition); i.e., change TFirstSSB_MAX + 15*TSMTC_MAX to TFirstSSB_MAX + 7*TSMTC_MAX.
· Option 2 (Ericsson(for semi-unknown), Nokia, ZTE): RAN4 to discuss the potential of simplified AGC settling with 1 sample.
· Option 3 (HW, vivo, MTK): The sample number of L3 part is 3 (2 for AGC and 1 for cell search), which is already small and can’t be reduced any further especially for the unknown Scell activation scenario.
· Option 4 (Ericsson(for semi-unknown), Nokia, ZTE): based on option 3 in issue 2-1-1
· For scenario 1, RAN4 to agree only one sample is required for AGC. That means TFirstSSB_MAX + N1*TSMTC_MAX.

Issue 2-3-3: enhancement of “8*Trs” part of current FR2 unknown SCell activation delay
FFS:
· Option 1 (Apple, QC (for semi-unknown), OPPO, Nokia, ZTE): for unknown R18 FR2 SCell activation enhancement, RAN4 to further discuss remove or reduce L3 T/F tracking time (8 Trs) after concluding beam sweeping factor and PSS/SSS detection enhancement.
· Option 2 (CMCC, OPPO, ZTE): if timing information can be acquired in the component of AGC/Cell synchronization (i.e. TFirstSSB_MAX + 15*TSMTC_MAX ), 8*Trs can be removed.
· Option 3 (vivo, MTK) The sample number of L3 part is 3 (2 for AGC and 1 for cell search), which is already small and can’t be reduced any further especially for the unknown SCell activation scenario.




The enhancement for cell search and AGC part can also be divided into cases whether UE has prior information and which prior information UE has. 
When UE has no prior information, the 3*N sample may be reduced to 2*N samples.
When UE has some prior information, further discuss whether cell search and AGC steps can be skipped or not.
Proposal 4: When UE has some prior information, further discuss whether cell search and AGC steps can be skipped or not. When UE has no prior information, the 3*N sample may be reduced to 2*N samples.
3 Conclusion
In this contribution, we provide our views regarding SCell activation delay reduction:
Proposal 1: Unknown SCell case will be classified based on the combination of prior information UE can maintain:
1. Common cell information, i.e. cell timing, AGC
2. beam information (SSB index)
Proposal 2: Further discuss whether L3 measurement performed more than 3s/4s before can be partially used as prior information.
Proposal 3: When UE has no prior information, if L3 measurement with SSB index is performed in cell search and AGC step, suggest not to reduce RX beam sweeping factor to select more accurate beam.
Proposal 4: When UE has some prior information, further discuss whether cell search and AGC steps can be skipped or not. When UE has no prior information, the 3*N sample may be reduced to 2*N samples.
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