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Introduction
In last meeting, a WF[1] was approved on FR2-1 SSB based L3 measurement delay reduction.
	· FR2-1 SSB based L3 measurement delay reduction for connected mode
· For UE supporting multiple-Rx simultaneous reception on single carrier: 
· Study suitable scenarios and conditions and, if feasible, introduce methods to reduce FR2-1 L3 measurement delay by optimizing:
· Rx beam sweeping factor
· For UE not in multiple-Rx simultaneous reception mode:
· Study suitable scenarios and conditions and, if feasible, introduce methods to reduce FR2-1 L3 measurement delay by optimizing:
·  CSSF outside gap in CA/DC scenarios 
· Baseline assumption on number of searchers is 2


In this contribution, we will provide discussion on FR2-1 SSB based L3 measurement delay reduction for connected mode.
Discussion
Rx beam sweeping factor
In R18, for both FR2 SCell activation delay reduction (in eFeRRM WI) and FR2 L1 measurement in Multi-Rx operation (in multi-Rx WI), the work for FR2 delay reduction has already started and faster beam sweeping are considered. It is straightforward to leverage the method of fast beam sweeping (e.g., for FR2 multi-Rx reception) for UE supporting multiple-Rx simultaneous reception on single carrier.
	30. NR_FR2_multiRX_DL
	[30-2]
	Fast beam sweeping for layer-1 measurement
	Supports beam sweeping factor reduction for SSB-based layer-1 measurement.
	Per band
	FR2-1 only
	Candidate values for Component 2: {2,4,6} for FR2-1
Note: It is only supported for power class 3.
	Optional with capability signalling


Due to possible enhanced UE capabilities and improved procedures, FR2 L3 measurement delay reduction is feasible under some new assumption, e.g., utilizing multi-Rx chain/multi-panel to perform fast beam sweeping.
	Issue 2-1-1: applicable scenarios of L3 measurement delay reduction by optimizing Rx BSF
WF for next meeting:
· FFS:
· L3 delay enhancements in Rel-19 by optimizing Rx BSF for UE supporting multi-rx simultaneous reception are applicable provided the target frequency layer to be measured is the only one in the single FR2-1 band and UE is configured [with one FR2-1 band].
· RAN4 to consider UE supporting FR2-1 power class 3 as first priority.


We agree with the way forward. L3 delay enhancements in Rel-19 by optimizing Rx BSF for UE supporting multi-rx simultaneous reception are applicable, and the target frequency layer to be measured is limited to the only one in the single FR2-1 band and UE is configured [with one FR2-1 band].
[bookmark: _Ref166006960]L3 delay enhancements in Rel-19 by optimizing Rx BSF for UE supporting multi-rx simultaneous reception are applicable provided the target frequency layer to be measured is the only carrier on FR2-1 band which is the only FR2-1 band configured for UE.
For applicability rule, we support to consider power class 3 as first priority, and the requirements should be defined for UE under multi-Rx operation.
[bookmark: _Ref166007275]RAN4 to consider UE supporting FR2-1 power class 3 as first priority.

	Issue 2-1-3: UE measurement procedures to use L3 measurement delay reduction by optimizing Rx BSF
WF for next meeting:
FFS：Scenarios to use L3 measurement delay reduction by optimizing Rx BSF:
· FFS: SSB based Intra-frequency measurement without MG, including TPSS/SSS_sync_intra and TSSB_measurement_period_intra
· FFS: SSB based Intra-frequency measurement with MG, including TPSS/SSS_sync_intra and TSSB_measurement_period_intra
· FFS: SSB based Inter-frequency measurement without MG, including TPSS/SSS_sync_inter, TSSB_time_index_inter and TSSB_measurement_period_inter
· FFS: SSB based Inter-frequency measurement with MG, including TPSS/SSS_sync_inter,  TSSB_time_index_inter and TSSB_measurement_period_inter
· FFS: Handover 
· FFS: PSCell addition 
· FFS: RRC Re-establishment/RRC Connection Release with Redirection 
· FFS: SCell activation 
· FFS: SCG activation 
· FFS: CGI identification
· FFS: CSI-RS based intra-/inter-frequency measurements, the CSI-RS is configured associatedSSB
· The discussion on CSI-RS configured with associatedSSB could be revisited if SSB based L3 measurement delay reduction is concluded.


We prefer RAN4 to define the requirements of SSB based intra-frequency and inter-frequency measurements, and corresponding conditions for faster beam sweeping to reduce FR2-1 L3 measurement delay.
Taking FR2 intra-frequency L3 measurements as example, the legacy M considers the beam sweep factor as 8 for different UE power classes, including Mpss/sss_sync_w/o_gaps, and Mmeas_period_w/o_gaps. Due to the signaling deriveSSB-IndexFromCell is always enabled for FR2-1, MSSB_index_intra is not considered.
For other procedures including HO, Scell activation and SCG activation, we think the logic of L3 measurement on neighbour cells can be reused. We can firstly define requirements of SSB based intra-frequency and inter-frequency measurements with fast beam sweeping, and then decide whether to apply them for other procedures including L3 measurements.
[bookmark: _Ref166007301]RAN4 firstly to define requirements of SSB based intra-frequency and inter-frequency measurements with fast beam sweeping, and then decide whether to apply them for other procedures including L3 measurements.
If RAN4 can agree on reduction of L3 measurements delay on neighbour cells, the enhancement can also apply to deactivated SCell and PSCell in FR2-1. 
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[bookmark: _Ref166007310]For deactivated SCell and PSCell in FR2-1, the enhancement of TPSS/SSS_sync and TSSB_measurement_period can also apply. 
CSSFoutside_gap
	Issue 2-2-1: Clarification on the bullets in WID for this CSSF optimization
Agreement:
Rel-19 discussion on CSSF optimization starts for the case UE is not capable of Rel-18 multi-Rx simulaeous reception, further discuss whether/how it can be applied to the case UE is capable of Rel-18 multi-Rx simulaeous reception but work in single-Rx currently.
Issue 2-2-2: UE measurement procedure to use L3 measurement delay reduction by optimizing CSSF
Agreement:
· Only consider CSSF outside MG case.
Proposal for further discussion:
· Scenarios to use L3 measurement delay reduction by optimizing CSSF:
· SSB based Intra-frequency measurement without MG, including TPSS/SSS_sync_intra and TSSB_measurement_period_intra
· SSB based Inter-frequency measurement without MG, including TPSS/SSS_sync_inter and TSSB_measurement_period_inter


For UE not in multiple-Rx simultaneous reception mode, RAN4 should discuss how to reduce FR2-1 L3 measurement delay by optimizing CSSF outside gap in CA/DC scenarios firstly. As baseline assumption on number of searchers is 2.
[bookmark: _Ref166007312]RAN4 to consider EN-DC, NE-DC, SA and NR-DC for optimizing CSSFoutside_gap,i scaling factor.
CSSFintra is a carrier specific scaling factor and is determined according to CSSFoutside_gap,i in clause 9.1.5.1 for measurement conducted outside measurement gaps, i.e. 
· Case 1: when intra-frequency SMTC is fully non-overlapping or partially overlapping with GAP, or 
· Case 2: when intra-frequency SMTC is fully non-overlapping with GAP for UE indicating [no gap with interruption], or 
· Case 3: when intra-frequency SMTC is fully non overlapping or partially overlapping with GAP for UE indicating [no gap without interruption].
Take CSSFoutside_gap,i for SA mode as example, the CSSFs are defined for FR2 carriers including:
· CSSFoutside_gap,i for FR2 PCC
· CSSFoutside_gap,i for FR2 SCC where neighbour cell measurement is required
· CSSFoutside_gap,i for FR2 SCC where neighbour cell measurement is not required
· CSSFoutside_gap,i for inter-frequency MO with no measurement gap
· CSSFoutside_gap,i for E-UTRA inter-RAT MO with no measurement gap

[image: ]
For the case of FR2 only intra-CA or FR2 only inter-band CA, FR2 PCell occupies one searcher and all neighbor FR2 Scell share another searcher. CSSFoutside_gap,i for FR2 SCC equals to NSCC_SSB +Y+Z+2* NSCC_CSIRS regardless neighbor cell measurement is required or not, where
NSCC_SSB equals to the number of configured SCell(s) with only SSB based L3 measurement configured, which is measured without MG.
Y is the number of configured inter-frequency MOs without MG that are being measured outside of MG; otherwise, it is 0. 
Z is the number of configured E-UTRA inter-RAT MOs without MG that are being measured outside of MG; otherwise, it is 0. 
NSCC_CSIRS equals to the number of configured SCell(s) with either both SSB and CSI-RS based L3 measurement configured or only CSI-RS based L3 measurement configured 
The candidate optimization could be done by reduce the components of CSSFoutside_gap,i. RAN4 needs to discuss the conditions of counting the number of configured SCell(s) or MOs without MG, because there may exist overlapping or close frequency layers of different Scell(s) or MO(s). By the way, inter-frequency MOs and E-UTRA inter-RAT MOs may share the same frequency layer and can be measured simultaneously.
[bookmark: _Ref166007325]RAN4 to discuss the optimization of counting the number of configured SCell(s) or MOs without MG for CSSFoutside_gap in FR2 L3 measurements.
In addition, it is also important to avoid new impact to UE performance of measurements in R19. RAN4 can consider to reuse existing accuracy requirements as baseline.
[bookmark: _Ref166007339]RAN4 to consider existing accuracy requirements of FR2-1 SSB based measurement as baseline.
Conclusions
In this paper we provided our views on FR2-1 SSB based L3 measurement delay reduction for connected mode. The followings are provided.
Proposal 1: L3 delay enhancements in Rel-19 by optimizing Rx BSF for UE supporting multi-rx simultaneous reception are applicable provided the target frequency layer to be measured is the only carrier on FR2-1 band which is the only FR2-1 band configured for UE.
Proposal 2: RAN4 to consider UE supporting FR2-1 power class 3 as first priority.
Proposal 3: RAN4 firstly to define requirements of SSB based intra-frequency and inter-frequency measurements with fast beam sweeping, and then decide whether to apply them for other procedures including L3 measurements.
Proposal 4: For deactivated SCell and PSCell in FR2-1, the enhancement of TPSS/SSS_sync and TSSB_measurement_period can also apply.
Proposal 5: RAN4 to consider EN-DC, NE-DC, SA and NR-DC for optimizing CSSFoutside_gap,i scaling factor.
Proposal 6: RAN4 to discuss the optimization of counting the number of configured SCell(s) or MOs without MG for CSSFoutside_gap in FR2 L3 measurements.
[bookmark: _GoBack]Proposal 7: RAN4 to consider existing accuracy requirements of FR2-1 SSB based measurement as baseline. 
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Table 9.1.5.
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Note 1- _ Only one FR1 operating band and one FR2 operating band are included for FR1+FR2 inter-band CA.

Note 21 Selection of FR2 SCC where neighbour cell measurement is required follows clause 9.2.3.2.

Note 3:  CSSFousse_gapi =1 if only one SCell is configured and no inter-frequency MO without gap and only SSB based L3
‘measurement is configured on SCC; CSSFousise_gspi =2 I ONly one SCell is configured and no inter-frequency MO without gap
and either both SSB and CSI-RS based L3 configured or only CSI-RS based L3 measurement is configured on SCC.

Note 4. Y is the number of configured inter-frequency MOs without MG that are being measured outside of MG; otherwise, it is 0.

Note 5:  Only two NR FR2 operating bands are included for FR2 inter-band CA.

Note 6. Necc_csirs=1 if PCC is with either both SSB and CSI-RS based L3 configured or only CSI-RS based L3 measurement
configured; otherwise, Necc_csias =0.

Note 7:  Nscc_csirs=Number of configured SCell(s) with either both SSB and CSI-RS based L3 measurement configured or only CSI-
RS based L3 measurement configured

Note 8. Nscc_csirs_Frz now=1 if FR2 SCC, where neighbour cell measurement is required, is with either both SSB and CSI-RS
configured or only CSI-RS measurement configured; otherwise, Nscc_csirs_Frz_new=0.

Note 9 Nscc_sss=Number of configured SCell(s) with only SSB based L3 measurement configured, which is measured without MG.

Note 100 Necc_cca rssico= 1 if PSCC is configured with RSSI/CO measurements without MG when RMTC and SMTC are overiapping;
Nscc_cca_rssico = Number of MO for SCell(s) configured with RSSI/CO measurements without MG when RMTC and SMTC
are overlapping.

Note 11:  Z is the number of configured E-UTRA inter-RAT MOs without MG that are being measured outside of MG; otherwise, it is 0.
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Table 9.2.5.1-2: Time period for PSS/SSS detection, (Frequency range FR2)

DRX cycle

Tessisss sync intra

No DRX

Max(B00MS, Ceil(Mpsssss_sync_we_qope X Ker X Ko X
Kiayert_measurement) X SMTC period)*” ' x CSSFirk

DRX cycle< 320ms

Max(600ms, ceil(1.5 X Mpsaisss_sync wio_gaps X Krm X Kp X
Kiayert_measurement) X Max(SMTC period, DRX cycle)) x
CSSFinta

DRX cycle>320ms

ceil(Mpssisss_sync_wio_gaps X Krr X Ko X Kiayert_measurement) X
DRX cycle x CSSFintra

NOTE 1

NOTE 2:

f different SMTC periodicities are configured for different cells, the SMTC period in the requirement is

the one used by the cell being identified

Kew is a scaling factor depending on the frequency range and the SSB SCS. For FR2-1, KFR = 1. For
FR2-2: KFR = 1 if the SCS of the SSB of the cell being detected is 120 kHz, KFR = 2 if the SCS of the
SSB of the cell being detected is 480 kHz, and KFR = 3 if the SCS of the SSB of the cell being

detected is 960 kHz.
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Table 9.2.5.2-2: Measurement period for intra-frequency measurements without gaps (FR2)

DRX cycle T 558 measurement period_intra
No DRX Max(400ms, ceil(Mmeas_perot_wio gaps X Kp X
Kiayer1_measurement) X SMTC period)"™ " x CSSFia

DRX cycle< 320ms Max(400ms, ceil(1.5% Mumeas_perioa wio_gaps X Kp X

Kiayert_measurement) X Max(SMTC period,DRX cycle)) x
CSSFina
DRX cycle>320ms Ceil(Mmeas_period_wio_gaps XKp X Kiayert_measurement ) X DRX
cycle x CSSFina

NOTE 1: If different SMTC periodicities are configured for different cells, the SMTC period in the requirement is
the one used by the cell being identified





