[bookmark: Title][bookmark: DocumentFor][bookmark: _Ref399006623][bookmark: _Toc92513360]3GPP TSG-RAN WG4 Meeting #108 	R4-2313296
Toulouse, France, August 21 – August 25, 2023

Source: 	vivo
Title: 	Discussion on remaining issues on L3 aspects of FR2 SCell activation delay reduction
Agenda Item:	8.8.2.1
Document for:	Discussion
Introduction
In RAN4 #107, the WF and LS to RAN2 [1], [2] are approved.
Based on all above information, we provide our views on remaining issues on L3 aspects of SCell activation enhancements.
Discussion
<On timeline of FR2 SCell activation with valid L3 measurement>
In last meeting, the following agreements are captured in [1].
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.
· 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



Based on above agreements, our understanding on the timeline of FR2 SCell activation is shown as Figure 1.


Figure 1  UE processing timeline after SCell activation is received while UE has valid L3 results with SSB ID
Firstly, as long as UE is able to report the L3 measurement result at the point SCell activation command is received, UE should be able to re-use the rough timing/beam information obtained during SSB-based L3 measurement and the additional L3 measurement is not necessary before UE starts to perform L1 measurements.
Proposal 1  For R18 enhanced SCell activation requirements, L3 cell search/measurement component(e.g., 8*Trs or X1*Trs) is removed also for the case that NW configures TCI based on L1 measurement reporting.
Secondly, since the uncertainty exists before the UL resource is provided for L3 MR transmission, actually it is not always ensured that the L3 measurement result can be sent before L1 measurement result is available. Note that the uplink resource for L1 reporting is normally PUCCH, and the uncertainty can be much shorter. Also note that for UE supporting X2 = 0, the measurement delay for L1 reporting can be zero. In case UE reports L1 measurement results in PUCCH before the L3 MR is actually transmitted, UE may cancel the MR transmission.
Proposal 2  For R18 enhanced SCell activation requirements, the start point of Tuncertainty_MAC, Tuncertainty_RRC and Tuncertainty_SP, is the earlier point between slot of L1-RSRP reporting and the slot used for L3 MR reporting.
Regarding the uncertainty of reporting MR, in legacy it is captured in measurement reporting delay of L3 measurements, as specified in e.g. clause 9.2.4.3 for event triggered reporting. In last meeting, the following FFS is left.
Issue 1-1-5: delay requirement for “L3 measurement reporting after SCell activation command”?
· FFS: 
· 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.


Regarding L3 measurement reporting delay, the following is captured in TS 38.133.
TS 38.133 v17.10.0
9.2.4.3	Event Triggered Reporting
Reported RSRP, RSRQ, and RS-SINR measurements contained in event triggered measurement reports shall meet the requirements in clauses 10.1.2.1 (RSRP for FR1), 10.1.3.1 (RSRP for FR2), 10.1.7.1 (RSRQ for FR1), 10.1.8.1 (RSRQ for FR2), 10.1.12.1 (RS-SINR for FR1) and 10.1.13.1 (RS-SINR for FR2).
The UE shall not send any event triggered measurement reports as long as no reporting criteria is fulfilled.
The measurement reporting delay is defined as the time between an event that will trigger a measurement report and the point when the UE starts to transmit the measurement report over the air interface. This requirement assumes that the measurement report is not delayed by other RRC signalling on the DCCH. This measurement reporting delay excludes a delay uncertainty resulted when inserting the measurement report to the TTI of the uplink DCCH. The delay uncertainty is: 2 x TTIDCCH. This measurement reporting delay excludes a delay which caused by no UL resources being available for UE to send the measurement report on.
The event triggered measurement reporting delay, measured without L3 filtering shall be less than Tidentify intra with index or T identify intra without index defined in clause 9.2.5.1 or clause 9.2.6.2. When L3 filtering is used an additional delay can be expected. In EN-DC and NE-DC operation, when the UE is configured to perform E-UTRA SRS carrier-based switching an additional delay can be expected in FR1 if the UE is capable of per-FR gap, or an additional delay can be expected in both FR1 and FR2 if the UE is not capable of per-FR gap.


As shown in figure 1, UE needs addition processing timing, besides the MAC CE decoding and T_HARQ. Such processing is used for interaction between UE layers. For example, UE may store the filtered measurement results in the physical layer, and compare them with legacy triggering condition to generate event-triggered reporting. If SCell activation command is received in MAC layer, UE may need to pack the result the same as legacy, e.g. using 2 x TTIDCCH. However, compared to legacy, the delay that MAC layer indicate physical layer about the data packing needs to be considered additionally. Therefore, an additional margin needs to be introduced for interaction in SCell activation delay requirements. Moreover, the L3 MR reporting delay requirements also needs to be updated based on the new mechanism introduced.
Proposal 3  UE should send L3-RSRP report with SSB index after THARQ + MAC CE processing time and within a margin [M] ms, while M is used for interaction between UE layers for the reporting of L3 measurement results. 
Proposal 4  A new sub-clause is introduced under 9.2.4 to capture the measurement delay requirements for the MR reporting triggered by enhanced SCell activation. For this measurement delay requirements, at least the following legacy principles can be re-used: 
· This measurement reporting delay excludes a delay uncertainty resulted when inserting the measurement report to the TTI of the uplink DCCH. The delay uncertainty is: 2 x TTIDCCH.
· This measurement reporting delay excludes a delay which caused by no UL resources being available for UE to send the measurement report on.

<On using SSB periodicity instead SMTC periodicity>
In last meeting, the following is discussed.
Issue 1-3-1: whether to use SSB periodicity instead of SMTC periodicity for FR2 unknown SCell activation
· 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.



In our understanding, in the worst case, while performing rough beam based cell search, UE may need to adjust the AGC not only for the target SCell, but also for the neighbour cell on that frequency layer. Note that the unknown SCell are normally the first SCell to be activated on the respective band, and L3 measurement for the neighbour cells are normally performed on this SCell. Therefore, we prefer option 1.
Proposal 5  Do not change the definition/usage of SMTC periodicity for FR2 unknown Scell activation requirements.

Conclusions
Based on above analysis, we have following observations and proposals.
Proposal 1  For R18 enhanced SCell activation requirements, L3 cell search/measurement component(e.g., 8*Trs or X1*Trs) is removed also for the case that NW configures TCI based on L1 measurement reporting.
Proposal 2  For R18 enhanced SCell activation requirements, the start point of Tuncertainty_MAC, Tuncertainty_RRC and Tuncertainty_SP, is the earlier point between slot of L1-RSRP reporting and the slot used for L3 MR reporting.
Proposal 3  UE should send L3-RSRP report with SSB index after THARQ + MAC CE processing time and within a margin [M] ms, while M is used for interaction between UE layers for the reporting of L3 measurement results. 
[bookmark: _GoBack]Proposal 4  A new sub-clause is introduced under 9.2.4 to capture the measurement delay requirements for the MR reporting triggered by enhanced SCell activation. For this measurement delay requirements, at least the following legacy principles can be re-used: 
· This measurement reporting delay excludes a delay uncertainty resulted when inserting the measurement report to the TTI of the uplink DCCH. The delay uncertainty is: 2 x TTIDCCH.
· This measurement reporting delay excludes a delay which caused by no UL resources being available for UE to send the measurement report on.
Proposal 5  Do not change the definition/usage of SMTC periodicity for FR2 unknown Scell activation requirements.
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