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1. Introduction
In RAN4 #101-bis-e, RAN4 received one LS[1] from RAN2 about L3 filter configuration, and the contents are as below,
	1. Overall Description
RAN2 discussed the sample rate X(ms) associated to the L3 filter configuration (i.e. filterCoefficient k) in RAN2#116e meeting. And RAN2’s common understanding on the sample rate X is that the UE and gNB have the same understanding on it. RAN2 also think the sample rate X is only determined when the UE receives the L3 filter configuration, and will not be changed afterward, e.g. not changed due to SCell activation/deactivation, BWP switching, etc. 
Since the sample rate X is not defined in RRC spec, but just refers to TS38.133, RAN2 would like to check with RAN4 whether the value in RAN4 specification referred by the sample rate X is not changeable by the L1/L2 operation.
	2>	adapt the filter such that the time characteristics of the filter are preserved at different input rates, observing that the filterCoefficient k assumes a sample rate equal to X ms; The value of X is equivalent to one intra-frequency L1 measurement period as defined in TS 38.133 [14] assuming non-DRX operation, and depends on frequency range.


 
Question to RAN4: Which parameters influence the value of the sample rate X (i.e. L1 measurement period)? Could RAN4 further indicate if these parameters are changeable by the L1/L2 operation (e.g. BWP switching or SCell activation/deactivation)?

2. Actions:
To RAN4: RAN2 respectfully asks RAN4 to answer the above question.  


In this contribution, we discuss the intra-frequency measurement period for L3 filter configuration and draft reply LS to RAN2 is also proposed.
2. Discussion
In TS38.331, the context for this L3 filtering is defined as followings:
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RAN2 agreed that the filer input rate is implementation dependent, but adapt the filter such that the time characteristics of the filter are preserved at different input rates, observing that the filterCoefficient k assumes a sample rate equal to X ms, the value of X is equivalent to one intra-frequency L1 measurement period as defined in TS 38.133 assuming non-DRX operation, and depends on frequency range. 
In TS38.133, the intra-frequency L1 measurement period for RRM is defined as:
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The intra-frequency measurement periods are differentiated for FRs and for whether MG is needed or not (intra-frequency measurement with/without MG). Regarding whether L1/L2 operation (e.g. BWP switching or SCell activation/deactivation) would change X or not, our understanding is: based on current measurement period definition L1/L2 operations would have impact on the measurement period or X. 
Proposal 1: 
For intra-frequency measurement without MG, the following parameters influence the value of the sample rate X (i.e. L1 measurement period):
· CSSFintra in section 9.2.5.1 TS38.133
· SMTC periodicity
· Kp in section 9.2.5.1 TS38.133
· Klayer1_measurement (FR2 only) in section 9.2.5.1 TS38.133
For intra-frequency measurement with MG, the following parameters influence the value of the sample rate X (i.e. L1 measurement period):
· CSSFintra in section 9.2.6.2 TS38.133
· SMTC periodicity
· MGRP
Regarding L1 operation, active BWP change might cause the intra-frequency measurement type changed between ‘intra-frequency measurement without MG’ and ‘intra-frequency measurement with MG’, since the target intra-frequency SSB could be inside or outside active BWP due to active BWP change. For R16 inter-frequency without MG (if UE supports interFrequencyMeas-NoGap-r16 and the flag interFrequencyConfig-NoGap-r16 is configured by the Network), the active BWP change would also cause the measurement type change between ‘with MG’ and ‘without MG’. As shown above, intra-frequency with MG and without MG have different measurement period, thus, L1 operation could change the intra-frequency measurement period for same MO.
Observation 1: L1 operation, e.g., BWP switching, could change the intra-frequency measurement period for same MO.
Regarding L2 operation, SCell activation may also cause impact on the intra-frequency measurement period for an existing active serving carrier. SCell activation would make the target SCell has a real active BWP, and therefore if inter-frequency SSB is contained in this new active BWP and UE supports interFrequencyMeas-NoGap-r16 with the flag interFrequencyConfig-NoGap-r16, this inter-frequency without MG would also be counted in the CSSF without MG and it would eventually impact the intra-frequency measurement period on an existing active serving carrier. On the other hand, the L1 measurement might be initialized after SCell is activated, and in some FR2 scenarios, Klayer1_measurement would be changed for intra-frequency measurement period when this newly activated SCell is in the same band as the existing active serving carrier. Thus, L2 operation could change the intra-frequency measurement period for same MO. 
Observation 2: L2 operation, e.g., SCell activation/deactivation, could change the intra-frequency measurement period for same MO.
The above L1/L2 operation is much more dynamic than the L3 configuration, and that means the network L3 could not timely follow the L1/L2 operation change as well as the corresponding intra-frequency measurement period change due to such L1/L2 change, and that’s the reason why in Rel-17 we are enhancing the MG configuration due to dynamic BWP switching (pre-configured MG). 
Based on RAN2 LS, RAN2’s common understanding on the sample rate X is that the UE and gNB have the same understanding on it. RAN2 also think the sample rate X is only determined when the UE receives the L3 filter configuration, and will not be changed afterward, e.g. not changed due to SCell activation/deactivation, BWP switching, etc.
In order to align the UE and network expectation on the intra-frequency measurement period, we could assume that the X is determined by the measurement period requirement at the moment when UE received the L3 filter configuration via RRC, but it would not be changed by L1/L2 operation afterward until the L3 filter is reconfigured by RRC.
Proposal 2: The parameters, e.g., CSSFintra, Kp and Klayer1_measurement, are changeable by the L1/L2 operation (e.g., BWP switching or SCell activation/deactivation). 
Proposal 3: RAN4 recommends RAN2 to assume that: X is determined by the intra-frequency measurement period in TS38.133 at the moment when UE received the L3 filter configuration, and will not be changed afterward.
3. Draft reply LS to RAN2
	1. Overall Description:
RAN4 would like to thank RAN2 for their LS R4-2200030 (R2-2111590). RAN4 has discussed the intra-frequency measurement period for L3 filter configuration, and has achieved some agreements to answer RAN2’s questions as followings:

Question 1 from RAN2: Which parameters influence the value of the sample rate X (i.e. L1 measurement period)? 
[RAN4’s answer]: For intra-frequency measurement without MG, the following parameters influence the value of the sample rate X (i.e. L1 measurement period):
· CSSFintra in section 9.2.5.1 TS38.133
· SMTC periodicity
· Kp in section 9.2.5.1 TS38.133
· Klayer1_measurement (FR2 only) in section 9.2.5.1 TS38.133
For intra-frequency measurement with MG, the following parameters influence the value of the sample rate X (i.e. L1 measurement period):
· CSSFintra in section 9.2.6.2 TS38.133
· SMTC periodicity
· MGRP

Question 2 from RAN2: Could RAN4 further indicate if these parameters are changeable by the L1/L2 operation (e.g. BWP switching or SCell activation/deactivation)?
[RAN4’s answer]: The parameters, e.g., CSSFintra, Kp and Klayer1_measurement, are changeable by the L1/L2 operation (e.g., BWP switching or SCell activation/deactivation). 
RAN4 recommends RAN2 to assume that: X is determined by the intra-frequency measurement period in TS38.133 at the moment when UE received the L3 filter configuration, and will not be changed afterward.

RAN4 respectfully asks RAN2 to take this into consideration and decisions.
2. Actions:
To RAN WG2s:
RAN4 respectfully asks RAN2 to take the above agreements into consideration and decisions.

3. Date of Next TSG-RAN WG4 Meetings:
TSG-RAN WG4 Meeting #103e       May 16 – 27, 2022    			E-meeting
TSG-RAN WG4 Meeting #104        Aug 22 – 26, 2022    			Toulouse, FR



4. Conclusion
In this contribution, we discuss the intra-frequency measurement period for L3 filter configuration and draft reply LS to RAN2 is also proposed.
Proposal 1: 
For intra-frequency measurement without MG, the following parameters influence the value of the sample rate X (i.e. L1 measurement period):
· CSSFintra in section 9.2.5.1 TS38.133
· SMTC periodicity
· Kp in section 9.2.5.1 TS38.133
· Klayer1_measurement (FR2 only) in section 9.2.5.1 TS38.133
For intra-frequency measurement with MG, the following parameters influence the value of the sample rate X (i.e. L1 measurement period):
· CSSFintra in section 9.2.6.2 TS38.133
· SMTC periodicity
· MGRP
Observation 1: L1 operation, e.g., BWP switching, could change the intra-frequency measurement period for same MO.
Observation 2: L2 operation, e.g., SCell activation/deactivation, could change the intra-frequency measurement period for same MO.
Proposal 2: The parameters, e.g., CSSFintra, Kp and Klayer1_measurement, are changeable by the L1/L2 operation (e.g., BWP switching or SCell activation/deactivation). 
Proposal 3: RAN4 recommends RAN2 to assume that: X is determined by the intra-frequency measurement period in TS38.133 at the moment when UE received the L3 filter configuration, and will not be changed afterward.
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Table 9.2.5.2-2: Measurement period for intra-frequency measurements without gaps(FR2)

DRX cycle

T sSB_measurement_period_intra

DRX cycle< 320ms

max(400ms, ceil(1.5X Mmeas_period_wio_gaps X Kp X
Kiayer1_measurement) X max(SMTC period,DRX cycle)) x
CSSFintra

DRX cycle>320ms

ceil(Mmeas_period_wio_gaps XKp X Kiayert_measurement ) 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
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Table 9.2.6.3-1: Measurement period for intra-frequency measurements with gaps(FR1)

DRX cycle

T ssB_measurement_period_intra

DRX cycle< 320ms

max(200ms, ceil(1.5x 5) x max(MGRP, SMTC
period,DRX cycle)) x CSSFintra

DRX cycle>320ms

5 x max(MGRP, DRX cycle) x CSSFintra

Table 9.2.6.3-2: Measurement period for intra-frequency measurements with gaps(FR2)

DRX cycle

T ssB_measurement_period_intra

Max(400ms, Mrmeas_perod with_gaps X max(MGRP, SMTC
period)) x CSSFina |

DRX cycle< 320ms

max(400ms, ceil(1.5 X Mmeas_period with_gaps) X
max(MGRP, SMTC period, DRX cycle)) Note 1 x
CSSFintra

DRX cycle>320ms

Mmeas_period with_gaps X max(MGRP, DRX cycle) x
CSSFintra
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5.5.3.2 Layer 3 filtering
The UE shall:

1> for each cell measurement quantity, each beam measurement quantity, each sidelink measurement quantity as
needed in sub-clause 5.8.10, and for each CLI measurement quantity that the UE performs measurements
according to 5.5.3.1:

2> filter the measured result, before using for evaluation of reporting criteria or for measurement reporting, by
the following formula:

Fn=(1-a)*Fun1+ a*My
where
M. is the latest received measurement result from the physical layer;

Fr is the updated filtered measurement result, that is used for evaluation of reporting criteria or for
measurement reporting;

Fn.1is the old filtered measurement result, where Fy is set to M; when the first measurement result from
the physical layer is received; and for MeasObjectNR, a = 1/2%_ where ki is the filterCoefficient for
the corresponding measurement quantity of the i:th QuantityConfigNR in quantityConfigNR-List, and i
is indicated by quantityConfigIndex in MeasObjectNR; for other measurements, @ = 1/2%%, where k is
the filterCoefficient for the corresponding measurement quantity received by the quantityConfig; for
UTRA-FDD, a = 1/2%*- where k is the filterCoefficient for the corresponding measurement quantity
received by quantityConfigUTRA-FDD in the QuantityConfig;

2> adapt the filter such that the time characteristics of the filter are preserved at different input rates, observing
that the filter Coefficient k assumes a sample rate equal to X ms; The value of X is equivalent to one intra-
frequency L1 measurement period as defined in TS 38.133 [14] assuming non-DRX operation, and depends
on frequency range.

NOTE 1: If ks set to 0, no layer 3 filtering is applicable.

NOTE 2: The filtering is performed in the same domain as used for evaluation of reporting criteria or for
measurement reporting, i.e., logarithmic filtering for logarithmic measurements.

NOTE 3: The filer input rate s implementation dependent, to fulfl the performance requirements setin TS 38.133
[14]. For further details about the physical layer measurements, see TS 38.133 [14].

NOTE 4: For CLI-RSSI measurement, it is up to UE implementation whether to reset filtering upon BWP switch.
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Table 9.2.5.2-1: Measurement period for intra-frequency measurements without gaps(FR1)

DRX cycle T s5B_measurement_period_intra
No DRX
DRX cycle< 320ms max(200ms, ceil(1.5x 5 x Kp) x max(SMTC period,DRX
cycle)) x CSSFintra
DRX cycle>320ms ceil( 5 x Kp) 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





