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1. Introduction
In RAN #103, the following objectives for NR RRM phase 5 were agreed in RP-240830.
	Objective
· 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
· Fast SCell activation for UE supporting Rel-18 EMR 
· Study and, if feasible, to reduce the SCell activation delay with valid EMR reporting 
· Apply fast scell activation in FR1 and FR2-1 
· Note: RAN4 to start this work from Q3’2024 and aim for completion in Dec’2024. Workplan for this bullet can be discussed in May’2024


Actually, in Rel-18, RAN4 had some initial discussions on simultaneous L3 measurement and simultaneous L3&L1 measurements under multi-Rx reception. However, both of them were precluded due to the TU limitation. In this paper, we would like to share some preliminary understandings on L3 measurement enhancement in Rel-19.
2 Background
2.1 Background on high-level measurement model of L1 and L3
Before we give some high-level analyses with regard to the Rel-19 L3 measurement enhancement, we’d better to recall the measurement model of L1 and L3, shown below. The diagram is based on the measurement model specified in TS 38.300.
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Fig. 1 Diagram of L1 and L3 measurements which are derived from RSRP for K beams of cell c. Wherein, t indicates time instant t, .
Based on Fig.1, for the measurements in RRC_CONNECTED mode in intra-NR, UE first perform beam-specific measurements at L1, and then according to the parameters by RRC configuration, no matter L3 cell quality measurements or L3 beam measurements is considered, L3 does filtering on the L1 measurement results.
Observation 1: For the measurements in RRC_CONNECTED mode in intra-NR, L3 does filtering on the L1 measurement values, UE derives cell quality or beam quality from L1 measurement results.
Besides, regarding the Rx beam selection, we achieved the following agreements in the previous release: Measurement to be reported is the best among the measurements with all RX beams in the selected set. How to determine the best beam is left to UE implementation [2]. 
2.2 Background on CSSF outside gap
It is currently specified that the delay of single-Rx chain RRM measurement is scaled with the number of carriers.  Specifically, there are two kinds of CSSF values, CSSFoutside_gap,i and CSSFwithin_gap,i, where the former was initially discussed in Rel-15, and it is used for intra-/inter-frequency measurement with no measurement gap under the scenarios that fully overlapped between MG and SMTC, and partially overlapped between MG and SMTC. Thereinto, when the interFrequencyConfig-NoGap-r16 is indicated by NW, UE performs inter-frequency measurement without gap. In the current Spec., the definition of CSSFoutside_gap,i is for EN-DC/SA/NR-DC/NE-DC containing intra-band CA and inter-band CA, and the related band combination can be FR2/FR1 only, FR1+FR2 (FR1 PCell or FR2 PCell).  And the value has directly impact on 9.2.5 Intra-frequency measurement without measurement gaps requirements, and 9.3.9 Inter frequency measurements without measurement gaps, including time period for PSS/SSS detection, time period for time index detection (for inter-f) and measurement period, involving activated SCell, deactivated SCell, and PSCell.
Observation 2: The definition of CSSFoutside_gap,i  in the current Spec. is for EN-DC/SA/NR-DC/NE-DC containing intra-band CA and inter-band CA. And the value has directly impact on the following requirements: Time period for PSS/SSS detection; Time period for time index detection (just for inter-f) and measurement period, involving activated SCell, deactivated SCell, and PSCell.
3 Scenarios and scope of Rel-19 multi-Rx chain feature
As mentioned previously, L3 does filtering on the L1 results, the L1 measurement is performed on the serving cell, and L3 RSRP/RSRQ/SINR measurement including serving cell and neighbour cells, as a matter of fact, serving cell has to be measured continuously in L3 reported measurement. From this, some general aspects, e.g., single carrier for defining RRM requirements and applicable scenarios agreed in Rel-18 L1 measurement enhancement discussion may be also pertained to Rel-19 L3 measurement enhancement for UE supporting multi-Rx simultaneous reception
3.1 Single (component) carrier for defining Rel-19 L3 measurement 
The following CC(s) conclusion of Rel-18 L1 measurement multi-Rx feature was obtained in the RAN4 #106-bis meeting, copied as below
	#106-bis
<Agreement >:
· Deprioritize discussions on RRM requirements for CA/DC scenarios till single carrier requirements are completed.


At the same time, based on the description of “For UE supporting multiple-Rx simultaneous reception on single carrier” in the Rel-19 WID, from single (component) carrier for defining RRM requirements perspective, we believe that the description means that 1) The multiple Rx chains have a single RF carrier in DL;  2) The UE can be configured with multiple CCs, including intra-/inter-band CA, and with DC, but multi-Rx chain is enabled on only one of the CCs, actually which is in line with the CC(s) conclusion of Rel-18 L1 multi-Rx feature.
Proposal 1: For single (component) carrier for defining Rel-19 L3 measurement RRM requirements:
· UE can be configured with multiple component carriers, including intra-band and/or inter-band CCs, but multi-Rx chain is enabled on only one of the component carriers
· Deprioritize discussions on RRM requirements for CA/DC scenarios till single carrier requirements are completed.
3.2 Applicability for defining Rel-19 L3 measurement
The following applicable scenarios of Rel-18 multi-Rx feature was obtained in the RAN4 #110 meeting, copied as below
	#110
<Agreement >:
· RAN4 Rel-18 multi-Rx related requirements are applicable to PCell, PSCell, or SCell, provided the cell is the only serving cell in the single FR2-1 band and UE is configured with one FR2-1 band.


The agreement indicates  “UE is configured with one FR2-1 band”, however, the limitation is ambiguous, since from our understanding, it can mean that the UE is configured with one FR2-1 intra-band CA, while the inter-band CA cases are precluded, which contain: FR2-1+FR1 inter-band CA, FR2-1+FR2-1 inter-band CA. But at least from L3 measurement perspective, the UE can be configured with inter-band CA, i.e., at least one FR2-1 band, as long as the UE is required to meet the Rel-19 multi-Rx related requirements only on a serving cell in the same FR2-1 band (e.g., PCell or PSCell, or 1 SCell if PCell is in a different band)
Proposal 2: For applicable scenarios of Rel-19 multi-Rx feature:
· RAN4 Rel-19 multi-Rx related requirements are applicable to PCell, PSCell, or SCell, provided the cell is the only serving cell in the single FR2-1 band and UE is configured with at least one FR2-1 band
Besides, for L1 measurement with multi-Rx DL reception, the following agreement related mTRP we achieved 
	#106
<Agreement >:
· Focus on intra-cell multi-TRP operation scenario
· No requirements will be introduced for inter-cell multi-TRP operation in R18


However, for L3 measurement, for example, intra-frequency HO decision (A3), the UE is triggered to report the L3 cell quality measurement of the target cell  and L3 beam measurement  to its serving cell c when the A3 trigger condition expires at the certain time instance. However, for such procedure, we believe UE don’t need to aware the association between TRP and beams, that means Rel-19 L3 measurement with multi-Rx DL reception is irrelevant to multi-TRP operation deployment 
Proposal 3: Rel-19 L3 measurement with multi-Rx DL reception is irrelevant to multi-TRP operation deployment
3.3 Scenarios for defining Rel-19 L3 measurement
In connected mode, for L3 measurement, there are four scenarios: Intra-frequency measurements without measurement gaps, intra-frequency measurements with measurement gaps, inter-frequency measurement with measurement gaps, inter-frequency measurement without measurement gaps. From our understanding, the SSB based L3 measurement delay reduction/improvement under multi-Rx simultaneous reception is involved in all the above scenario. In this sense, 
Proposal 4: For FR2-1 SSB based L3 measurement delay reduction for UE supporting multi-Rx simultaneous reception in connected mode, the following scenarios would be considered: Scenario A: Intra-frequency measurement without gap; Scenario B: Intra-frequency measurement with gap; Scenario C: Inter-frequency measurement without gap; Scenario D: Inter-frequency measurement with gap
3.4 Feasibility/necessity of enhancing scheduling requirement 
In L1 measurement enhancement, the scheduling restriction/measurement restriction under multi-Rx simultaneous reception have been discussed for several meetings, while are still suspending. Actually, some possible factors would cause scheduling restriction, e.g., Collision with UL transmission and DL measurement on TDD carrier; Rx beam sweeping in FR2; Mix-numerology between data and SSB simultaneous reception. 
Observation 3: At least the following factors would cause scheduling restriction, e.g., Collision with UL transmission and DL measurement on TDD carrier; Rx beam sweeping in FR2; Mix-numerology between data and SSB simultaneous reception
In the current Spec., the scheduling restriction was defined for the following two cases in Table 1 at least:
Table 1. UE behavior cases. The channel or RS in group 1 overlaps with a RS in group 2 on the same OFDM symbol
	Case
	Channels/RS in group 1
	RS in Group 2

	Case 1
	PDCCH/PDSCH reception on serving cell
	SSB reception for L3 measurements of neighbor cell

	Case 2
	CSI-RS reception for RLM/BFD/L1-RSRP on serving cell (CSI-RS with repetition=OFF)
	SSB reception for L3 measurements of neighbor cell


From our understanding, for L3 measurement with multi-Rx simultaneous reception, new UE behavior on reception channel/RS in the same time granularity (e.g., same OFDM symbol) might occur under certain conditions for the above two cases.
Proposal 5: RAN4 to discuss the feasibility/necessity of defining scheduling availability requirement of UE performing SSB based L3 measurement under multi-Rx simultaneous reception in FR2-1.
3.5 Feasibility/necessity of enhancing interruption requirement during MG
Measurement gap (MG)s were introduced in previous single panel reception scenarios to allow UE to interrupt all the activities on the serving cell in order to perform intra-frequency, inter-frequency or inter-RAT measurement. While, in the previous discussions when defining the UE behaviour, the following interruption requirements were extensively analysed: 1) UE behaviour during the MG; 2) UE behaviour  before/after MG in NR TDD. Since multi-RX is introduced, there might be a possibility that UE use one Rx chain to conduct reception/transmission from/to the NR serving cell and to perform inter-frequency or intra-frequency with gap measurement in parallel by using another Rx chain including RF retuning in connected mode. Actually, in this sense, Rx beam sweeping factor for intra-/inter-f L3 measurement would be reduced as well, since a fraction of the beam set is allocated to receive serving cell information. We give an example below. However, in such case, some conditions (e.g., whether UE supports simultaneous reception of Data/SSB with mixed numerologies) as well as the pros and cons should be discussed carefully. 
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Fig. 2 Multi-Rx supported UE behaviour during MG. Thereinto, the MG is performed at f1 (Rx Chain 2) to perform inter-frequency measurement of f2, UE uses Rx Chain 1 to receive from cell A during the MG.
Observation 4: It is possible for multi-Rx supported UE to reduce Rx beam sweeping factor when it uses one Rx chain to perform L3 measurement while use another Rx chain to conduct reception from the NR serving cell.
Observation 5: It is possible for multi-Rx supported UE to use one Rx chain to perform inter-frequency or intra-frequency with gap measurement while use another Rx chain to conduct reception from the NR serving cell during the MG without interruption. 
Proposal 6: RAN4 to discuss the feasibility/necessity of enhancing interruption requirements during measurement gap (MGTA is 0 ms or 0.25 ms) for L3 measurements under multi-Rx simultaneous reception
4 Band Combination mode and scenarios of Rel-19 single-Rx chain feature
4.1 BC mode
To define the CSSFoutside_gap,i, in the current Spec., the following BC modes are considered: EN-DC/SA/NR-DC and NE-DC. More specifically, EN-DC mode contains: EN-DC with FR1 only CA, EN-DC with FR2 only intra/inter band CA, EN-DC with FR1 +FR2 CA (FR1 PSCell/ FR2 PSCell); SA mode contains: FR1 only CA, FR2 only intra/inter band CA, FR1 +FR2 CA (FR1 Pcell/ FR2 PCell); NR-DC mode contains: FR1 + FR2 NR-DC (FR1 PCell and FR2 PScell), FR1 + FR1 NR-DC (FR1 pCell and FR1 PScell); NE-DC mode contains: NE-DC with FR1 only CA, NE-DC with FR2 only intra/inter band CA, NE-DC with FR1 +FR2 CA (FR1 PCell). We think the considered BC should align to the RF BC configuration specified in 38.101-1/2/3. However, we found that a lot of new BCs were introduced into 38.101-3 inter-band CA FR1+FR2 in Rel-18, just to name a few things, below:
Table 2. Band combinations for inter-band CA between FR1 and FR2 (three/four bands)
	Band combinations for inter-band CA between FR1 and FR2 (three bands)

	NR CA Band
	NR Band

	CA_n78-n105-n257
	n78, n105, n257

	CA_n78-n105-n258
	n78, n105, n258

	CA_n78-n257-n2591
	n78, n257, n259

	CA_n79-n257-n2591
	n79, n257, n259

	Band combinations for inter-band CA between FR1 and FR2 (four bands)

	CA_n77-n79-n257-n259
	n77, n79, n257, n259

	CA_n78-n79-n257-n259
	n78, n79, n257, n259


Observation 6: In Rel-18, two FR2 operating band are included for FR1+FR2 inter-band CA in TS 38.101-3. 
However, if we look at the current requirement Table (Table 9.1.5.1.2-1), no matter FR1+FR2 CA (FR1 PCell) or FR1+FR2 CA (FR2 PCell), only one FR1 operating band and one FR2 operating band (Note 1) are included for FR1+FR2 inter-band CA, which is mismatch the latest BC configuration obviously. From this, we wonder whether the new BC with two FR2 operating band will bring impact on the definition of CSSFoutside_gap,i scaling factor for SA mode. Our concern is reasonable since in FR2, two searchers are used as baseline is considered (One searcher is used for PCell/PSCell and another one is shared among SCells), if two FR2 operating band is introduced, number of carriers may change, which may influence some of the CSSFoutside_gap,i scaling factor calculation
Proposal 7: RAN4 to discuss the necessity of defining CSSFoutside_gap,i scaling factor for SA mode, where two FR2 operating band are included for FR1+FR2 inter-band CA
4.3 Scenarios for defining Rel-19 L3 measurement
In connected mode, for single-Rx chain based L3 measurement related to CSSFoutside_gap,i (9.1.5.1), there are two scenarios (CCA and SAN is not considered here): Intra-frequency measurements without measurement gaps and inter-frequency measurements without measurement gaps. From our understanding, to reduce/improve L3 measurement delay in terms of CSSF outside gap optimization in CA/DC scenarios, the above two scenarios would be considered.
Proposal 8: To reduce L3 measurement delay in terms of CSSF outside gap optimization in CA/DC scenarios in FR2-1, the following scenarios would be considered: Scenario A: Intra-frequency measurements without measurement gaps; Scenario B: Inter-frequency measurements without measurement gaps
5 RRM Requirement Impact Analysis
5.1 Measurement requirement
5.1.1 Rx beam sweeping factor of Rel-19 multi-Rx chain feature
From RRM point of view, Rx beam sweeping is accounted in the delay requirements. 
Observation 7: For Rx beamforming in FR2 requirements below, N=8 for PC3:
	Requirements 
	Impacted Parameter
	Comments

	Handover delay to unknown target cell
	Tsearch
· (If the target cell is an unknown intra-frequency cell and the target cell Es/Iot≥-2 dB, then Tsearch = 8* Trs ms
· If the target cell is an unknown inter-frequency cell and Tsearch = 8*3* Trs ms if the target cell Es/Iot≥-2 dB)
	For UE supporting multi-Rx simultaneous reception, whether to optimize N on Tsearch to reduce handover delay to unknown target cell could be discussed in NR FR2- NR FR2 handover case


	PSCell addition delay
	Tsearch

	Low priority. Since the requirements is related to DC.

	NR SCell Activation and Deactivation Delay
	· Tactivation_time
· PSS/SSS detection, time index detection, and measurement period for deactivated SCell
	Low priority. Since the requirements is related to CA.

	Connection Mobility Control-RRC Connection Release with Redirection
	Tidentify-NR = TPSS/SSS-sync + Tmeas
	No need to discuss. 

	Connection Mobility Control - RRC re-establishment RRC re-establishment
	Tidentify_intra_NR
	Low priority. Since upon initiation of RRC connection re-establishment procedure, UE performs cell selection procedure.

	Measurement period
	TSSB_measurement_period_intra/inter: Mmeas_period_w/o_gaps=24 samples

	For UE supporting multi-Rx simultaneous reception, whether to optimize N on TSSB_measurement_period_intra/inter to reduce measurement period for intra-frequency and inter-frequency  measurement could be discussed

	PSS/SSS sync
	TPSS/SSS_sync_intra/inter:  Mpss/sss_sync_w/o_gaps=24 samples
	For UE supporting multi-Rx simultaneous reception, whether to optimize N on TPSS/SSS_sync_intra/inter to reduce PSS/SSS sync delay for intra-frequency and inter-frequency  measurement could be discussed

	SSB time index detection period
	TSSB_time_index_inter: MSSB_index_inter=24 samples
	For UE supporting multi-Rx simultaneous reception, whether to optimize N on TSSB_time_index_inter to reduce SSB time index detection delay for inter-frequency  measurement could be discussed

	CSI-RS based intra-/inter-frequency measurements
(associatedSSB is configured in CSI-RS-Resource-Mobility and detectable)
	Follow same requirements as SSB based measurements (Specified in 9.2 and 9.3)
(Note: when the CSI-RS is not QCL-ed to the associated SSB, Rx sweeping is needed, N=8)
	If associatedSSB is configured for CSI-RS, CSI-RS based cell identification contain: 1) Cell search via SSB; 2) PBCH decoding; 3) CSI-RS measurement. The discussion could be revisited until SSB based L3 measurement delay reduction is concluded.

	L1 measurement (L1-RSRP/RLM/BFD/CBD)
	e.g., TL1-RSRP_Measurement_Period_SSB/ TEvaluate_out_SSB/ TEvaluate_in_SSB, etc.
	For UE supporting multi-Rx simultaneous reception, faster beam sweeping was agreed in Rel-18 with candidate values.


Proposal 9: The following RRM requirements can be studied on whether SSB based L3 measurement delay can be reduced by optimizing Rx beam sweeping factor for UE supporting multi-Rx simultaneous reception under connected mode
· Measurement period for intra-frequency and inter-frequency measurement
· Time period for PSS/SSS sync for intra-frequency and inter-frequency measurement
· SSB time index detection period for inter-frequency measurement
· Handover delay to unknown target cell in NR FR2- NR FR2 handover case;
· CSI-RS based intra-/inter-frequency measurements, the CSI-RS is configured associatedSSB.
· The discussion on CSI-RS could be revisited if SSB based L3 measurement delay reduction is concluded.
One of the benefits on faster beam sweeping is that from cell identification delay requirements for FR2 perspective, short delay in cell detection and measurement would improve the system performance due to the shorten difference between measurement report and actual condition when the report is provided
5.1.2 Scaling factors CSSFoutside_gap,i of Rel-19 single-Rx chain feature
From RRM point of view, CSSFoutside_gap,i is accounted in the following requirements (just for FR2/FR2-1, and just list DRX cycle≤ 320ms): 
Table 3. Spec. impact brought by CSSFoutside_gap,i
	Intra frequency measurements without measurement gaps
	Intra-frequency cell identification
	Time period for PSS/SSS detection, (Frequency range FR2)
	max(600ms, ceil(1.5 x Mpss/sss_sync_w/o_gaps x KFR x Kp x Klayer1_measurement) x max(SMTC period,DRX cycle)) x CSSFintra

	
	
	Time period for PSS/SSS detection, deactivated SCell (FR2)
	Ceil(Mpss/sss_sync_w/o_gaps x Kp) x max(measCycleSCell, 1.5xDRX cycle) x CSSFintra

	
	
	Time period for PSS/SSS detection, deactivated PSCell (FR2)
	Ceil(Mpss/sss_sync_w/o_gaps x Kp) x max(measCyclePSCell, 1.5xDRX cycle) x CSSFintra

	
	Measurement period
	Measurement period for intra-frequency measurements without gaps (FR2)
	max(400ms, ceil(1.5x Mmeas_period_w/o_gaps x Kp x Klayer1_measurement) x max(SMTC period,DRX cycle)) x CSSFintra

	
	
	Measurement period for intra-frequency measurements without gaps (deactivated SCell) (FR2)
	Ceil(Mmeas_period_w/o_gaps x Kp) x max(measCycleSCell, 1.5xDRX cycle) x CSSFintra


	
	
	Measurement period for intra-frequency measurements without gaps (deactivated SCG applicable for PSCell) (FR2)
	Ceil(Mmeas_period_w/o_gaps x Kp) x max(measCyclePSCell, 1.5xDRX cycle) x CSSFintra

	Inter frequency measurements without measurement gaps
	Inter frequency Cell identification
	Time period for PSS/SSS detection, (FR2)
	max(600ms, ceil(1.5 x Mpss/sss_sync_inter  x Kp x Klayer1_measurement) x max(SMTC period,DRX cycle)) x CSSFinter

	
	
	Time period for time index detection (FR2)
	Max(200ms, Ceil(1.5  MSSB_index_inter x Kp)  Max(SMTC period, DRX cycle))  CSSFinter

	
	Measurement period
	Measurement period for inter-frequency measurements without gaps (FR2)
	max(400ms, ceil(1.5x Mmeas_period_inter x Kp x Klayer1_measurement) x max(SMTC period,DRX cycle)) x CSSFinter


Proposal 10: The following RRM requirements shall be studied on whether SSB based L3 measurement delay can be reduced by optimizing CSSF outside gap in CA/DC scenarios
· Time period for PSS/SSS detection for intra-frequency w/o gaps cell identification 
· Measurement period for intra-frequency measurements w/o gaps
· Time period for PSS/SSS detection for inter frequency w/o gaps cell identification
· Measurement period for inter-frequency measurements w/o gaps
5 Conclusions
In this contribution, we provided our initial viewpoints to L3 measurement enhancement for multi-/nonmulti-Rx. The following observations and proposals are obtained:
Observation 1: For the measurements in RRC_CONNECTED mode in intra-NR, L3 does filtering on the L1 measurement values, UE derives cell quality or beam quality from L1 measurement results.
Observation 2: The definition of CSSFoutside_gap,i  in the current Spec. is for EN-DC/SA/NR-DC/NE-DC containing intra-band CA and inter-band CA. And the value has directly impact on the following requirements: Time period for PSS/SSS detection; Time period for time index detection (just for inter-f) and measurement period, involving activated SCell, deactivated SCell, and PSCell.
Observation 3: At least the following factors would cause scheduling restriction, e.g., Collision with UL transmission and DL measurement on TDD carrier; Rx beam sweeping in FR2; Mix-numerology between data and SSB simultaneous reception
Observation 4: It is possible for multi-Rx supported UE to reduce Rx beam sweeping factor when it uses one Rx chain to perform L3 measurement while use another Rx chain to conduct reception from the NR serving cell.
Observation 5: It is possible for multi-Rx supported UE to use one Rx chain to perform inter-frequency or intra-frequency with gap measurement while use another Rx chain to conduct reception from the NR serving cell during the MG without interruption. 
Observation 6: In Rel-18, two FR2 operating band are included for FR1+FR2 inter-band CA in TS 38.101-3.
Observation 7: For Rx beamforming in FR2 requirements below, N=8 for PC3:
	Requirements 
	Impacted Parameter
	Comments

	Handover delay to unknown target cell
	Tsearch
· (If the target cell is an unknown intra-frequency cell and the target cell Es/Iot≥-2 dB, then Tsearch = 8* Trs ms
· If the target cell is an unknown inter-frequency cell and Tsearch = 8*3* Trs ms if the target cell Es/Iot≥-2 dB)
	For UE supporting multi-Rx simultaneous reception, whether to optimize N on Tsearch to reduce handover delay to unknown target cell could be discussed in NR FR2- NR FR2 handover case


	PSCell addition delay
	Tsearch

	Low priority. Since the requirements is related to DC.

	NR SCell Activation and Deactivation Delay
	· Tactivation_time
· PSS/SSS detection, time index detection, and measurement period for deactivated SCell
	Low priority. Since the requirements is related to CA.

	Connection Mobility Control-RRC Connection Release with Redirection
	Tidentify-NR = TPSS/SSS-sync + Tmeas
	No need to discuss. 

	Connection Mobility Control - RRC re-establishment RRC re-establishment
	Tidentify_intra_NR
	Low priority. Since upon initiation of RRC connection re-establishment procedure, UE performs cell selection procedure.

	Measurement period
	TSSB_measurement_period_intra/inter: Mmeas_period_w/o_gaps=24 samples

	For UE supporting multi-Rx simultaneous reception, whether to optimize N on TSSB_measurement_period_intra/inter to reduce measurement period for intra-frequency and inter-frequency  measurement could be discussed

	PSS/SSS sync
	TPSS/SSS_sync_intra/inter:  Mpss/sss_sync_w/o_gaps=24 samples
	For UE supporting multi-Rx simultaneous reception, whether to optimize N on TPSS/SSS_sync_intra/inter to reduce PSS/SSS sync delay for intra-frequency and inter-frequency  measurement could be discussed

	SSB time index detection period
	TSSB_time_index_inter: MSSB_index_inter=24 samples
	For UE supporting multi-Rx simultaneous reception, whether to optimize N on TSSB_time_index_inter to reduce SSB time index detection delay for inter-frequency  measurement could be discussed

	CSI-RS based intra-/inter-frequency measurements
(associatedSSB is configured in CSI-RS-Resource-Mobility and detectable)
	Follow same requirements as SSB based measurements (Specified in 9.2 and 9.3)
(Note: when the CSI-RS is not QCL-ed to the associated SSB, Rx sweeping is needed, N=8)
	If associatedSSB is configured for CSI-RS, CSI-RS based cell identification contain: 1) Cell search via SSB; 2) PBCH decoding; 3) CSI-RS measurement. The discussion could be revisited until SSB based L3 measurement delay reduction is concluded.

	L1 measurement (L1-RSRP/RLM/BFD/CBD)
	e.g., TL1-RSRP_Measurement_Period_SSB/ TEvaluate_out_SSB/ TEvaluate_in_SSB, etc.
	For UE supporting multi-Rx simultaneous reception, faster beam sweeping was agreed in Rel-18 with candidate values.



Proposal 1: For single (component) carrier for defining Rel-19 L3 measurement RRM requirements:
· UE can be configured with multiple component carriers, including intra-band and/or inter-band CCs, but multi-Rx chain is enabled on only one of the component carriers
· Deprioritize discussions on RRM requirements for CA/DC scenarios till single carrier requirements are completed.
Proposal 2: For applicable scenarios of Rel-19 multi-Rx feature:
· RAN4 Rel-19 multi-Rx related requirements are applicable to PCell, PSCell, or SCell, provided the cell is the only serving cell in the single FR2-1 band and UE is configured with at least one FR2-1 band
Proposal 3: Rel-19 L3 measurement with multi-Rx DL reception is irrelevant to multi-TRP operation deployment
Proposal 4: For FR2-1 SSB based L3 measurement delay reduction for UE supporting multi-Rx simultaneous reception in connected mode, the following scenarios would be considered: Scenario A: Intra-frequency measurement without gap; Scenario B: Intra-frequency measurement with gap; Scenario C: Inter-frequency measurement without gap; Scenario D: Inter-frequency measurement with gap
Proposal 5: RAN4 to discuss the feasibility/necessity of defining scheduling availability requirement of UE performing SSB based L3 measurement under multi-Rx simultaneous reception in FR2-1.
Proposal 6: RAN4 to discuss the feasibility/necessity of enhancing interruption requirements during measurement gap (MGTA is 0 ms or 0.25 ms) for L3 measurements under multi-Rx simultaneous reception
Proposal 7: RAN4 to discuss the necessity of defining CSSFoutside_gap,i scaling factor for SA mode, where two FR2 operating band are included for FR1+FR2 inter-band CA
Proposal 8: To reduce L3 measurement delay in terms of CSSF outside gap optimization in CA/DC scenarios in FR2-1, the following scenarios would be considered: Scenario A: Intra-frequency measurements without measurement gaps; Scenario B: Inter-frequency measurements without measurement gaps
Proposal 9: The following RRM requirements can be studied on whether SSB based L3 measurement delay can be reduced by optimizing Rx beam sweeping factor for UE supporting multi-Rx simultaneous reception under connected mode
· Measurement period for intra-frequency and inter-frequency measurement
· Time period for PSS/SSS sync for intra-frequency and inter-frequency measurement
· SSB time index detection period for inter-frequency measurement
· Handover delay to unknown target cell in NR FR2- NR FR2 handover case;
· CSI-RS based intra-/inter-frequency measurements, the CSI-RS is configured associatedSSB.
· The discussion on CSI-RS could be revisited if SSB based L3 measurement delay reduction is concluded.
Proposal 10: The following RRM requirements shall be studied on whether SSB based L3 measurement delay can be reduced by optimizing CSSF outside gap in CA/DC scenarios
· Time period for PSS/SSS detection for intra-frequency w/o gaps cell identification 
· Measurement period for intra-frequency measurements w/o gaps
· Time period for PSS/SSS detection for inter frequency w/o gaps cell identification
· Measurement period for inter-frequency measurements w/o gaps
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