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< Start of change 1>
[bookmark: _Hlk45470000]9.10.2.5	Intra-frequency measurements without measurement gaps
If a UE is configured with the higher layer parameters CSI-RS-Resource-Mobility and associatedSSB, the CSI-RS based measurement shall include PSS/SSS detection time of associatedSSB, the time period used to acquire the SFN information and CSI-RS based measurement period without gap.
-	PSS/SSS detection time of associatedSSB is the intra-frequency TPSS/SSS_sync_intra in Clause 9.2.5.1. 
[bookmark: OLE_LINK63][bookmark: OLE_LINK64]-	The time period used to acquire the SFN information is TCSI-RS_SFN_intra as shown in Table 9.10.2.5-3 for FR1 and is the same as the intra-frequency TSSB_time_index_intra in Clause 9.2.5.1 for FR2. If the UE is indicated that the neighbour cell is synchronous with the serving cell (deriveSSB-IndexFromCell is enabled), the time period is equal to 0. It is assumed that deriveSSB-IndexFromCell is always enabled for FR1 TDD and FR2.
-	If the associatedSSB, which has been detectable at least for the time period Tidentify_intra_with_index defined in clause 9.2.5.1, becomes undetectable for a period ≤ 5 seconds and then the associatedSSB becomes detectable again with the same spatial reception parameter provided the timing to that cell has not changed more than  3200 Tc, PSS/SSS detection time and time period used to acquire the SFN information are equal to 0.
The measurement period for CSI- RS based intra-frequency measurements without gaps is as shown in table 9.10.2.5-1and Table 9.10.2.5-2.
Additionally, for a given CSI-RS resource, if the associated SS/PBCH block is configured but not detected by the UE, or if CSI-RS is configured with associated SSB but not QCL-ed to the associated SSB, the UE is not required to monitor the corresponding CSI-RS resource.
Table 9.10.2.5-1: Measurement period for intrafrequency CSI-RS based measurements without gaps(FR1)
	DRX cycle
	T CSI-RS_measurement_period_intra  

	No DRX
	max(200ms, ceil( 5 x Kp_CSI-RS) x CSI-RS period)  x CSSFintra

	DRX cycle≤ 320ms
	max(200ms, ceil(1.5x 5 x Kp_CSI-RS) x max(CSI-RS period, DRX cycle))  x CSSFintra

	DRX cycle>320ms
	ceil( 5 x Kp_CSI-RS) x DRX cycle x CSSFintra

	NOTE 1:	The requirements apply assuming CSI-RS configuration with {D=3 with PRBs ≥ 48}. D is frequency domain density for the 1-port CSI-RS for L3 mobility defined in clause 7.4.1 of TS38.211 [6].



Table 9.10.2.5-2: Measurement period for intrafrequency CSI-RS based measurements without gaps(FR2)
	DRX cycle
	T CSI-RS_measurement_period_intra  

	No DRX
	max(400ms, ceil(Mmeas_period_w/o_gaps x Kp_CSI-RS) x CSI-RS period) x CSSFintra

	DRX cycle≤ 320ms
	max(400ms, ceil(1.5x Mmeas_period_w/o_gaps x Kp_CSI-RS) x max(CSI-RS period,DRX cycle)) x CSSFintra

	DRX cycle>320ms
	Mmeas_period_w/o_gaps x DRX cycle x CSSFintra

	NOTE 1:	The requirements apply assuming CSI-RS configuration with {D=3 with PRBs ≥ 48}. D is frequency domain density for the 1-port CSI-RS for L3 mobility defined in clause 7.4.1 of TS38.211 [6].



Table 9.10.2.5-3: Time period for SFN acquisition for intra-frequency CSI-RS based measurements without gaps (FR1)
	DRX cycle
	TCSI-RS_SFN_intra

	No DRX
	max(200ms, ceil(5 x Kp_CSI-RS ) x SMTC period)Note 1 x CSSFintra

	DRX cycle≤ 320ms
	max(2000ms, ceil (1.5 x 5 x Kp_CSI-RS) x max(SMTC period,DRX cycle)) x CSSFintra

	DRX cycle>320ms
	Ceil(5 x Kp_CSI-RS) x DRX cycle x CSSFintra

	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



Mmeas_period_w/o_gaps : For a UE supporting power class 1, Mmeas_period_w/o_gaps =40. For a UE supporting FR2 power class 2, Mmeas_period_w/o_gaps =24. For a UE supporting power class 3, Mmeas_period_w/o_gaps =24. For a UE supporting power class 4, Mmeas_period_w/o_gaps =24.
CSSFintra: it is a carrier specific scaling factor and is determined according to CSSFoutside_gap,i in clause 9.1.5.	Comment by OPPO2: Issue 2-5-1: [Outside gap] CSSF 
Agreement
The definitions for the applicable measurement types specified in Section 9.1.5.1 for CSSF outside gap can be re-used as a starting point with the modification to consider more than 1 measurement gaps

[bookmark: _Hlk93912171][-	if intra-frequency CSI-RS resource is fully non- overlapping with any measurement gaps, Kp_CSI-RS=1;
-	if intra-frequency CSI-RS resource is partially overlapping with only one measurement gaps, Kp_CSI-RS = 1/(1- (CSI-RS resource period /MGRP)) , where CSI-RS resource period < MGRP, and the MGRP is the periodicity of measurement gap overlapping with CSI-RS resource.
-	If a UE which support concurrent measurement gaps has been configured with concurrent measurement gaps, 
Kp_CSI-RS is the scaling factor for a CSI-RS frequency layer to be measured outside gap which is defined as Kp_CSI-RS = Ntotal / Navailable	Comment by OPPO2: Issue 2-5-2: [Outside gap] Kp
Agreement
The Kp value for a SSB frequency layer to be measured outside gap is defined as Kp = Ntotal / Navailable
For a window W of duration max(TSMTC,  MGRP_max), where MGRP max is the maximum MGRP across all configured per-UE MG and per-FR MG within the same FR as the SSB frequency layer, and starting at the beginning of any SMTC occasion: 
Ntotal is the total number of SMTC occasions within the window, ignoring any overlap with MG occasions within the window, and
Navailable is the number of SMTC occasions that are not overlapped with any MG occasion within the window W, after accounting for MG collisions by applying the selected gap collision rule.
FFS: extension to CSI-RS based L3 measurements
	Comment by Ato-MediaTek: This is for outside gap measurement, so we do not need MG to cover the CSI-RS
· For a window W of duration max(CSI-RS period,  MGRP_max), where MGRP max is the maximum MGRP across all configured per-UE MG and per-FR MG within the same FR as the CSI-RS frequency layer, and starting at the beginning of any gap occasions covering the CSI-RS resources: 
· Ntotal is the total number of CSI-RS resources within the window, ignoring any overlap with other MG occasions within the window, and
· Navailable is the number of CSI-RS resources that are not overlapped with any other MG occasion within the window W, after accounting for MG collisions by applying the selected gap collision rule.
· Kp_CSI-RS = 1 when Navailable = 0.]	Comment by Ato-MediaTek: In this case, the SMTC is fully-overlapped by MG and the measurement needs to conducted within gap. 
· 	Comment by Qiming Li: Navailable = 0 is an error configuration in our view. However, it doesn’t always mean the MGP is disabled. Since this is measurement w/o gap. It is unclear which MGP is regarded as disabled.
We can simply say requirement doesn’t apply.
 .	Comment by OPPO2: Issue 2-5-2: [Outside gap] Kp
Agreement
The Kp value for a SSB frequency layer to be measured outside gap is defined as Kp = Ntotal / Navailable
For a window W of duration max(TSMTC,  MGRP_max), where MGRP max is the maximum MGRP across all configured per-UE MG and per-FR MG within the same FR as the SSB frequency layer, and starting at the beginning of any SMTC occasion: 
Ntotal is the total number of SMTC occasions within the window, ignoring any overlap with MG occasions within the window, and
Navailable is the number of SMTC occasions that are not overlapped with any MG occasion within the window W, after accounting for MG collisions by applying the selected gap collision rule.
FFS: extension to CSI-RS based L3 measurements
	Comment by OPPO2: Issue 2-5-5: [Within gap] Kp
Agreement
The Kp value for a SSB frequency layer to be measured within gap is defined as Kp = Ntotal / Navailable
For a window W of duration max(TSMTC,  MGRP_max), where MGRP max is the maximum MGRP across all configured per-UE MG and per-FR MG within the same FR as the SSB frequency layer, and starting at the beginning of any gap occasions covering the SMTC occasion: 
Ntotal is the total number of gap occasions covering SMTC occasions within the window, ignoring any overlap with other MG occasions within the window, and
Navailable is the number of gap occasions covering SMTC occasions that are not overlapped with any other MG occasion within the window W, after accounting for MG collisions by applying the selected gap collision rule.
When Navailable =0, the MGP is regarded as disabled
FFS: extension to CSI-RS based L3 measurements



< End of change 1>
< End of change 2>
9.10.3	CSI-RS based Inter-frequency measurements
9.10.3.1	Introduction
A measurement is defined as a CSI-RS based inter-frequency measurement provided it is not defined as an intra-frequency measurement according to clause 9.10.2.
If a UE is configured with the higher layer parameter CSI-RS-Resource-Mobility and the higher layer parameter associatedSSB is configured, the UE shall be able to identify inter-frequency cells indicated for measurement and perform CSI-RSRP, CSI-RSRQ, and CSI-SINR measurements of identified inter-frequency cells.
When measurement gaps are needed, the UE is not expected to detect the associated SSB nor perform measurement of the CSI-RS resource configured in CSI-RS-Resource-Mobility on an inter-frequency measurement object which start earlier than the gap starting time + switching time, and ends later than the gap end – switching time. When the inter-frequency cells are in FR2 and the per-FR gap is configured to the UE in EN-DC, SA NR, NE-DC and NR-DC, or the serving cells are in FR2, the inter-frequency cells are in FR2 and the per-UE gap is configured to the UE in SA NR and NR-DC, the switching time is 0.25ms. Otherwise the switching time is 0.5ms. 
If a UE is configured with multiple concurrent gaps, the requirements in this clause shall apply when the measurement gap pattern is configured to be associated to the CSI-RS resources of the inter-frequency layer. 
9.10.3.2	Requirements applicability
The associated SSB layer of the CSI-RS follows the same requirements as SSB based measurements defined in 9.3.
The requirements in clause 9.10.3 apply, provided:	
-	The associated SSB of the cell being identified or measured is detectable, and
-	All CSI-RS resources on one inter-frequency layer are configured within a window of up to 5ms, and
-	The periodicity of the configured CSI-RS resources is 10ms, 20ms or 40ms, and
-	CSI-RS resources for measurements and the associated SSB for cell identification are configured within measurement gap.
An inter-frequency cell shall be considered detectable when for each relevant associated SSB:
-	SS-RSRP related side conditions given in clauses 10.1.4.1 and 10.1.5.1 for FR1 and FR2, respectively, for a corresponding Band,
-	SS-RSRQ related side conditions given in clauses 10.1.9.1 and 10.1.10.1 for FR1 and FR2, respectively, for a corresponding Band,
-	SS-SINR related side conditions given in clauses 10.1.14.1 and 10.1.15.1 for FR1 and FR2, respectively, for a corresponding Band,
-    SSB_RP and SSB Ês/Iot according to Annex B.2.3 for a corresponding Band.
A CSI-RS resource shall be considered measurable when for each relevant CSI-RS resource:
-	CSI-RSRP related side conditions given in clauses 10.1.4.3 and 10.1.5.3 for FR1 and FR2, respectively, for a corresponding Band,
-	CSI-RSRQ related side conditions given in clauses 10.1.9.2 and 10.1.10.2 for FR1 and FR2, respectively, for a corresponding Band,
-	CSI-SINR related side conditions given in clauses 10.1.14.2 and 10.1.15.2 for FR1 and FR2, respectively, for a corresponding Band,
-	CSI _RP and CSI-RS Ês/Iot according to Annex B.2.13 for a corresponding Band.
9.10.3.3	Number of cells and number of CSI-RS resources
9.10.3.3.1	Requirements for FR1
For each inter-frequency CSI-RS layer, during each layer 1 measurement period, the UE shall be capable of performing CSI-RSRP, CSI-RSRQ, and CSI-SINR measurements for at least: 
-	14 CSI-RSs with different CSI-RS index and/or PCI , and
-	The cells to be monitored based on CSI-RS are the same set or a subset of the cells monitored based on the layer of the associated SSB.
9.10.3.3.2	Requirements for FR2
For each inter-frequency CSI-RS layer, during each layer 1 measurement period, the UE shall be capable of performing CSI-RSRP, CSI-RSRQ, and CSI-SINR measurements for at least:
-	24 CSI-RSs with different CSI-RS index and/or PCI, and
-	The cells to be monitored based on CSI-RS are the same set or a subset of the cells monitored based on the layer the associated SSB.
[bookmark: _Hlk47715905]9.10.3.4	Measurements reporting requirements
9.10.3.4.1	Periodic Reporting
Reported CSI-RSRP, CSI-RSRQ, and CSI-SINR measurements contained in periodically triggered measurement reports shall meet the requirements in clauses 10.1.4.2, 10.1.5.2, 10.1.9.2, 10.1.10.2, 10.1.14.2 and 10.1.15.2..
9.10.3.4.2	Event-triggered Periodic Reporting
Reported CSI-RSRP, CSI-RSRQ, and CSI-SINR measurements contained in periodically triggered measurement reports shall meet the requirements in clauses 10.1.4.2, 10.1.5.2, 10.1.9.2, 10.1.10.2, 10.1.14.2 and 10.1.15.2..
The first report in event triggered periodic measurement reporting shall meet the requirements specified in clause 9.10.3.4.3.
9.10.3.4.3	Event-triggered Reporting
Reported CSI-RSRP, CSI-RSRQ, and CSI-SINR measurements contained in periodically triggered measurement reports shall meet the requirements in clauses 10.1.4.2, 10.1.5.2, 10.1.9.2, 10.1.10.2, 10.1.14.2 and 10.1.15.2..
The UE shall not send any event triggered measurement reports, as long as no reporting criteria are 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 × TTIDCCH. This measurement reporting delay excludes a delay which caused by no UL resources for UE to send the measurement report.
The event triggered measurement reporting delay, measured without L3 filtering shall be within CSI-RS based measurement defined in clause . When L3 filtering is used an additional delay can be expected.
9.10.3.5	Inter frequency measurements with measurement gaps
[bookmark: OLE_LINK128]When measurement gaps are provided, if configured with the higher layer parameters CSI-RS-Resource-Mobility and associatedSSB, the UE shall be able to identify a new detectable CSI-RS based inter frequency cell within T CSI-RS_identify_inter,
[bookmark: OLE_LINK94]	T CSI-RS_identify_inter = (TPSS/SSS_sync + T CSI-RS_measurement_period_inter + TCSI-RS_SFN_inter) ms
Where:
[bookmark: OLE_LINK91][bookmark: OLE_LINK92][bookmark: OLE_LINK93][bookmark: _Hlk49352134][bookmark: OLE_LINK129]	TPSS/SSS_sync is the time period used in PSS/SSS detection which is determined according to TPSS/SSS_sync_inter in clause 9.3.4,
TCSI-RS_SFN_inter is the time period used to acquire the SFN information of the cell being measured, which is shown in Table 9.10.3.5-3 for FR1 and equals inter-frequency TSSB_time_index_inter in Clause 9.3.4 for FR2. ,
	TCSI-RS_measurement_period_inter: equal to a measurement period of CSI-RS based measurement given in table 9.10.3.5-1 and table 9.10.3.5-2 .
.
[bookmark: OLE_LINK82]	Mmeas_period_inter: For a UE supporting FR2 power class 1 or 5, Mmeas_period_inter =8N samples. For a UE supporting FR2 power class 2, Mmeas_period_inter=5N samples. For a UE supporting FR2 power class 3, Mmeas_period_inter =5N samples. For a UE supporting FR2 power class 4, Mmeas_period_inter = 5N samples.  Note that scaling factor N = [8].	
[bookmark: OLE_LINK95]CSSFinter: it is a carrier specific scaling factor and is determined according to CSSFwithin_gap,i in clause 9.1.5 for measurement conducted within measurement gaps. 	Comment by OPPO2: Issue 2-5-3: [Within gap] CSSF 
Agreement
The CSSF is calculated separately for each gap pattern. [provided that the association between measurement objects and gap pattern is configured by network.] 
[Only the measurement objects associated to the same measurement gap pattern are counted when deriving CSSFwithin_gap,i for a target measurement object with index i.]
The dropped gap occasions will not be used in deriving CSSFwithin_gap,i

[bookmark: _Hlk93912146][If a UE which support concurrent measurement gaps has been configured with concurrent measurement gaps, Kp_CSI-RS is the scaling factor for a CSI-RS frequency layer to be measured within the associated MGP for a window W of duration max(CSI-RS period,  MGRP_max), where MGRP max is the maximum MGRP across all configured per-UE MG and per-FR MG within the same FR as the CSI-RS frequency layer, and starting at the beginning of any gap occasions covering the CSI-RS resources.
Kp_CSI-RS = Ntotal / Navailable 	Comment by OPPO2: Issue 2-5-5: [Within gap] Kp
Agreement
The Kp value for a SSB frequency layer to be measured within gap is defined as Kp = Ntotal / Navailable
For a window W of duration max(TSMTC,  MGRP_max), where MGRP max is the maximum MGRP across all configured per-UE MG and per-FR MG within the same FR as the SSB frequency layer, and starting at the beginning of any gap occasions covering the SMTC occasion: 
Ntotal is the total number of gap occasions covering SMTC occasions within the window, ignoring any overlap with other MG occasions within the window, and
Navailable is the number of gap occasions covering SMTC occasions that are not overlapped with any other MG occasion within the window W, after accounting for MG collisions by applying the selected gap collision rule.
When Navailable =0, the MGP is regarded as disabled
FFS: extension to CSI-RS based L3 measurements

,  where 
Ntotal is the total number of associated gap occasions covering CSI-RS resources within the window, ignoring any overlap with other MG occasions within the window, and 
Navailable is the number of associated gap occasions covering CSI-RS resources that are not overlapped with any other MG occasion within the window W, after accounting for MG collisions by applying the selected gap collision rule. Specially Kp_CSI-RS =1 
when Navailable = 0.	Comment by Qiming Li: Navailable = 0 is an error configuration in our view. However, it doesn’t always mean the MGP is disabled. For instance, MGRP1=CSI-RS periodicity=40ms, MGRP2=20ms. The MO is associated with MGP2 but MGP1 is with higher priority. Thus Navailable = 0 for this MO. But MGP2 is still there and can be used for measuring other carriers.

Otherwise Kp_CSI-RS =1. ]

Additionally, for a given CSI-RS resource, if the associated SSB is configured but not detected by the UE, or if CSI-RS configured with associated SSB but not QCL-ed to the associated SSB, the UE is not required to monitor the corresponding CSI-RS resource.
Table 9.10.3.5-1: Measurement period for CSI-RS based inter-frequency measurements with gaps (FR1)
	Condition NOTE1,2
	T CSI-RS_measurement_period_inter

	No DRX
	Max(200ms, ceil(8  Kp_CSI-RS)  Max(MGRP, CSI-RS period))  CSSFinter

	DRX cycle ≤ 320ms
	Max(200ms, Ceil(8  1.5 Kp_CSI-RS)  Max(MGRP, CSI-RS period, DRX cycle))  CSSFinter

	DRX cycle > 320ms
	ceil (8  Kp_CSI-RS)  DRX cycle  CSSFinter

	NOTE 1:	DRX or non DRX requirements apply according to the conditions described in clause 3.6.1
NOTE 2:	In EN-DC operation, the parameters, timers and scheduling requests referred to in clause 3.6.1 are for the secondary cell group. The DRX cycle is the DRX cycle of the secondary cell group.
NOTE 3:	If multiple concurrent gaps are configured, the MGRP is the periodicity of the MG pattern associated to the CSI-RS resources of the inter-frequency layer.. 	Comment by OPPO2: Issue 2-5-4: [Within gap] MGRP
Agreement
In the delay requirements of measurements within gap, indicate which MGRP to be selected between 2 configured measurement gaps
RAN4 can revisit the agreement after RAN2 concludes their RRC implementation




Table 9.10.3.5-2: Measurement period for CSI-RS based inter-frequency measurements with gaps (FR2)
	Condition NOTE1,2
	T CSI-RS_measurement_period_inter

	No DRX
	Max(400 ms, ceil(Kp_CSI-RS  Mmeas_period_inter )  Max(MGRP, CSI-RS period))  CSSFinter

	DRX cycle ≤ 320ms
	Max(400 ms, ceil (Kp_CSI-RS 1.5  Mmeas_period_inter)  Max(MGRP, CSI-RS period, DRX cycle))  CSSFinter

	DRX cycle > 320ms
	ceil (Kp_CSI-RS  Mmeas_period_inter )  DRX cycle  CSSFinter

	NOTE 1:	DRX or non DRX requirements apply according to the conditions described in clause 3.6.1
NOTE 2:	In EN-DC operation, the parameters, timers and scheduling requests referred to in clause 3.6.1 are for the secondary cell group. The DRX cycle is the DRX cycle of the secondary cell group.
NOTE 3:	If multiple concurrent gaps are configured, the MGRP is the periodicity of the MG pattern associated to the CSI-RS resources of the inter-frequency layer.



Table 9.10.3.5-3: Time period for SFN acuisition for interfrequency CSI-RS based measurements with gaps(FR1) 
	Condition NOTE1,2
	T CSI-RS_SFN_inter

	No DRX
	Max(200ms, ceil(5  Kp_CSI-RS)  Max(MGRP, SMTC period))  CSSFinter

	DRX cycle ≤ 320ms
	Max(200ms, Ceil(5  1.5  Kp_CSI-RS)  Max(MGRP, SMTC period, DRX cycle))  CSSFinter

	DRX cycle > 320ms
	ceil(5  Kp_CSI-RS)  DRX cycle  CSSFinter

	NOTE 1:	DRX or non DRX requirements apply according to the conditions described in clause 3.6.1
NOTE 2:	In EN-DC operation, the parameters, timers and scheduling requests referred to in clause 3.6.1 are for the secondary cell group. The DRX cycle is the DRX cycle of the secondary cell group.
NOTE 3:	If multiple concurrent gaps are configured, the MGRP is the periodicity of the MG pattern associated to associatedSSB.





< End of change 2>
