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Discussion and Decision
1 Introduction
In this contribution, we bring the ambiguity on the current L3 filtering configuration (filterCoefficient) and propose to correct it in the spec. 
2 Discussion
2.1 Background
NR L3 filtering design is inherited from LTE. According to RRC spec description, for the filterCoefficient configuration, NW and UE operation should comply with the following principle:
1) UE’s L3 filter input rate is (from L1) is UE implementation dependent (as described in NOTE3);
2) NW provides the filterCoefficient configuration based on the assumed sample rate (according to the description marked in yellow as below);
3) UE adapts its Layer 3 filter implementation and scales the filter coefficient based on the UE’s actual L1 input rate; (according to the description marked in green as below).
	[image: image1.png]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:

Fa=(1-a)*Fo1+a*M,

where

M, is the latest received measurement result from the physical layer;

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

measurement reporting;

F.1 is 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%/4), where k; 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, a = 1/2*4, 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>

NOTE 1: Ifkis 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 filter input rate is implementation dependent, to fulfil the performance requirements set in 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.






To achieve the same L3 filtering performance, UE and NW should have the same understanding on the assumed sample rate for the filterCoefficient configuration. 

Proposal 1: Confirm that UE and NW have the same assumption of the sample rate for the filterCoefficient K configuration.
2.2 Ambiguity on the assumption of the sample rate in NR
In LTE, filterCoefficient configuration is provided based on the assumed sample rate equal to 200ms, and UE and NW have the same understanding on the sample rate for the configuration. 
	LTE RRC description (TS 36.331, section 5.5.3.2)
[image: image2.png]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 200 ms;






But in NR, for the filterCoefficient configuration, the assumed sample rate refers to the L1 measurement period defined in 38.133. 
	NR RRC spec (TS38.331, section 5.5.3.2)

[image: image3.png]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.






According to the referred L1 measurement period defined in section 9.2.5.2 of TS38.133 spec (see Annex-A), the assumed sample rate “X” is not a fix value, but depends on many factors like:
1)  K_p, SMTC and CSSF_intra, and CSSF_intra (Carrier-specific scaling factor) depends on inside or outside gap criteria (defined in section 9.1.5 of TS38.133 spec);
2) PCell, PSCell and SCell, and SCell activated/deactivated state.
Since some factors may be dynamically changed via L1/L2 mechanism after the filterCoefficient configuration via RRC signaling, the referred L1 measurement period will be dynamically changed accordingly. For example, CSSF_intra may be changed due to the switching between inside-gap and outside-gap via the L1 BWP switching, and SCell may be switched between activated and deactivated via L2 MAC CE. 
Observation 1: The L1 measurement period which is the reference to the assumed sample rate for filterCoefficient configuration could be dynamically changed via L1/L2 mechanism. 
The dynamic change of the assumed sample rate for the L3 filtering configuration will lead to the complexity to NW and UE and is against the RRC functionality concept. 
· NW impact

NW provides the filterCoefficient configuration based on the assumed sample rate to address the different NW deployments via RRC signaling. For the same NW deployment, if the assumed sample rate can be changed dynamically due to L1/L2 mechanism, NW has to dynamically adjust the filterCoefficient configuration accordingly. 
· UE impact
If the assumed sample rate is changed dynamically, UE has to dynamically adapt the L3 filtering upon the L1 BWP switching or L2 SCell activation/deactivation. 
Observation 2: L3 filtering configuration/implementation based on dynamic change of the L1 assumed sample rate is against the RRC functionality concept and increases the UE and NW complexity. 
Based on the two observations above, we propose
Proposal 2: The dynamic change of the assumed sample rate “X” for the L3 filtering configuration and implementation is not supported. 
Since the assumed sample rate “X” is just for the filter coefficient configuration, and UE will adapt the value based on the actually filter input rate, the simple way is to specify the sample rate as the fix value, which is same as the min value of the L1 measurement period defined in TS38.133, i.e., 200ms for FR1 and 400ms for FR2.
Proposal 3: Specify that the assumed sample rate “X” for the filterCoefficient configuration as the fix value, i.e., 200ms for FR1, and 400ms for FR2. 
Proposal 4: Agree the CR to capture the text proposal in section 2.3.
2.3 Text Proposal for TS 38.331
	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)*Fn-1 + a*Mn

where

Mn is the latest received measurement result from the physical layer;

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

Fn-1 is the old filtered measurement result, where F0 is set to M1 when the first measurement result from the physical layer is received; and for MeasObjectNR, a = 1/2(ki/4), 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, a = 1/2(k/4), where k is the filterCoefficient for the corresponding measurement quantity received by the quantityConfig; for UTRA-FDD, a = 1/2(k/4), 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 filterCoefficient k assumes a sample rate equal to X ms; The value of X is equivalent to 200ms for FR1 and 400ms for FR2.
NOTE 1:
If k is 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 filter input rate is implementation dependent, to fulfil the performance requirements set in 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.


3 Conclusion

According to the analysis in section 2, we propose that:
Proposal 1: Confirm that UE and NW have the same assumption of the sample rate for the filterCoefficient K configuration.

Proposal 2: The dynamic change of the assumed sample rate “X” for the L3 filtering configuration and implementation is not supported. 

Proposal 3: Specify that the assumed sample rate “X” for the filterCoefficient configuration as the fix value, i.e., 200ms for FR1, and 400ms for FR2. 
Proposal 4: Agree the CR to capture the text proposal in section 2.3.

4 Annex (TS38.133)

9.2.5
Intrafrequency measurements without measurement gaps
9.2.5.2
Measurement period

The measurement period for intrafrequency measurements without gaps is as shown in table 9.2.5.2-1, 9.2.5.2-2, 9.2.5.2-3 (deactivated SCell) or 9.2.5.2-4(deactivated SCell). When highSpeedMeasFlag-r16 is configured, T SSB_measurement_period_intra is specified in Table 9.2.5.2-5.
If the higher layer signaling in TS38.331 [2] signalling of smtc2 is present and smtc1 is fully overlapping with measurement gaps and smtc2 is partially overlapping with measurement gaps, requirements are not specified for TSSB_measurement_period_intra
If SCG DRX is in use, intrafrequency measurement period requirements specified in Table 9.2.5.2-1, Table 9.2.5.2-2, Table 9.2.5.2-3 and Table 9.2.5.2-4 shall depend on the SCG DRX cycle. Otherwise, the requirements for when DRX is not in use shall apply.

For FR2, a longer measurement period is allowed, if aperiodic CSI-RS resource is measured for L1-RSRP measurement on any FR2 serving frequency in the same band, and the CSI-RS resource is outside measurement gap and overlapped with any of the SSB symbols and the RSSI symbols, and 1 symbol before each consecutive SSB symbols and the RSSI symbols, and 1 symbol after each consecutive SSB symbols and the RSSI symbols. If SSB-ToMeasure or SS-RSSI-Measurement is configured, the SSB symbols are indicated by the union set of SSB-ToMeasure from all the configured measurement objects on the same band which can be merged and the RSSI symbols are indicated by SS-RSSI-Measurement.
Table 9.2.5.2-1: Measurement period for intra-frequency measurements without gaps(FR1)

	DRX cycle
	T SSB_measurement_period_intra  

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

	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


Table 9.2.5.2-2: Measurement period for intra-frequency measurements without gaps(FR2)

	DRX cycle
	T SSB_measurement_period_intra  

	No DRX
	max(400ms, ceil(Mmeas_period_w/o_gaps x Kp x Klayer1_measurement) x SMTC period)Note 1 x CSSFintra

	DRX cycle≤ 320ms
	max(400ms, ceil(1.5x Mmeas_period_w/o_gaps x Kp x Klayer1_measurement) x max(SMTC period,DRX cycle)) x CSSFintra 

	DRX cycle>320ms
	ceil(Mmeas_period_w/o_gaps xKp x Klayer1_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


Table 9.2.5.2-3: Measurement period for intra-frequency measurements without gaps (deactivated SCell) (FR1)

	DRX cycle
	T SSB_measurement_period_intra  

	No DRX
	Ceil(5 x Kp) x measCycleSCell x CSSFintra

	DRX cycle≤ 320ms
	Ceil(5 x Kp) x max(measCycleSCell, 1.5xDRX cycle) x CSSFintra

	DRX cycle> 320ms
	Ceil(5 x Kp)x max(measCycleSCell, DRX cycle) x CSSFintra


Table 9.2.5.2-4: Measurement period for intra-frequency measurements without gaps (deactivated SCell) (FR2)
	DRX cycle
	T SSB_measurement_period_intra  

	No DRX
	Ceil(Mmeas_period_w/o_gaps x Kp) x measCycleSCell x CSSFintra

	DRX cycle≤ 320ms
	Ceil(Mmeas_period_w/o_gaps x Kp) x max(measCycleSCell, 1.5xDRX cycle) x CSSFintra

	DRX cycle> 320ms
	Ceil(Mmeas_period_w/o_gaps x Kp) x max(measCycleSCell, DRX cycle) x CSSFintra


Table 9.2.5.2-5: T SSB_measurement_period_intra When highSpeedMeasFlag-r16 is configured (Frequency range FR1

	DRX cycle
	T SSB_measurement_period_intra  

	No DRX Note 2
	max(200ms, ceil( 5 x Kp) x SMTC period)Note 1 x CSSFintra

	DRX cycle≤ 160ms
	max(200ms, ceil(5 x M2 Note 2 x Kp) x max(SMTC period,DRX cycle)) x CSSFintra

	160ms < DRX cycle≤ 320ms
	ceil(4 x M2 Note 2 x Kp) x max(SMTC period,DRX cycle) x CSSFintra

	DRX cycle>320ms
	ceil( Y Note 3 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
NOTE 2:
M2 = 1.5 if SMTC periodicity > 40 ms, otherwise M2=1

NOTE 3:
Y=3 when SMTC <= 40ms, Y=5 when SMTC > 40ms

NOTE 4:
When highSpeedMeasFlag-r16 is configured, the requirements apply only to UE supporting either measurementEnhancement-r16 or [intraRAT-MeasurementEnhancement-r16] on measurements of the primary component carrier and do not apply to measurements of a secondary component carrier with active SCell.


9.1.5
Carrier-specific scaling factor
This clause specifies the derivation of carrier-specific scaling factor (CSSF) values, which scales the measurement delay requirements given in clause 9.2, 9.2A, 9.3, 9.3A 9.4, and NR PRS-based positioning measurements in clause 9.9 and CSI-RS based L3 measurement in clause 9.10 when UE is configured to monitor multiple measurement objects. The CSSF values are categorized into CSSFoutside_gap,i and CSSFwithin_gap,i, for the measurements conducted outside measurement gaps and within measurement gaps, respectively.

