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1	Introduction
In RAN2 #116-e meeting, RAN2 sent an LS to RAN4 in R2-2111590 related to the sample rate X(ms) associated to the L3 filter configuration [1]. 
	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)?


In this contribution, we will discuss the issue about the L3 filter and try to reply to RAN2’s LS.
2	Discussion
In RRC_CONNECTED, the UE measures multiple beams (at least one) of a cell and the measurements results (power values) are averaged to derive the cell quality which is specified in TS 38.300. Filtering takes place at two different levels: at the physical layer to derive beam quality(Layer1 filtering) and then at RRC level to derive cell quality(Layer3 filtering) from multiple beams. Thus, the L3 filtering is applied to the results filtered by Layer1 filter. 
[bookmark: _Ref77845664]In RAN2 spec, the value of X is defined as one intra-frequency L1 measurement period as defined in TS 38.133 assuming non-DRX operation. In spec TS38.133, RAN4 only defines the intra-frequency measurement minimum delay requirement that the UE and gNB have the same understanding on it. However, the real samples used for Layer1 filtering is up to UE implementation provided that the measurement results meet the measurement accuracy and measurement period requirement defined in TS38.133.

[bookmark: _Ref95665197]Observation 1: The real sample used for Layer1 filtering is up to UE implementation provided that the measurement results meet the measurement accuracy and measurement period requirement defined in TS38.133.

In TS38.133, RAN4 defines the intra-frequency measurement period with non-DRX as follow. 
Table 1. Intra-frequency measurement period with non-DRX
	Measurement Type
	FR
	T SSB_measurement_period_intra  

	Intra-frequency without gap
	FR1
	max(200ms, ceil( 5 x Kp) x SMTC period)Note 1 x CSSFintra

	
	FR2
	max(400ms, ceil(Mmeas_period_w/o_gaps x Kp x Klayer1_measurement) x SMTC period)Note 1 x CSSFintra

	Intra-frequency with gap
	FR1
	max(200ms, 5 x max(MGRP, SMTC period)) x CSSFintra

	
	FR2
	max(400ms, Mmeas_period with_gaps  x max(MGRP, SMTC period)) x CSSFintra

	Intra-frequency without gap (deactivated SCell)
	FR1
	Ceil(5 x Kp) x measCycleSCell x CSSFintra

	
	FR2
	Ceil(Mmeas_period_w/o_gaps x Kp) x measCycleSCell x CSSFintra



The delay requirement will be impacted by other factors as follow.
· Frequency range: FR1 or FR2
· CSSFintra equaling CSSFoutside_gap,I or CSSFwithin_gap,i
· Measurement period unit: SMTC period or measCycleSCell or MGRP
· Kp
· Klayer1_measurement
The scaling factor Kp is determined by whether the SMTC is overlapping with measurement gaps. The scaling factor Klayer1_measurement Kp is determined by whether the SMTC is overlapping with the reference signals configured for RLM, BFD, CBD or L1-RSRP. Thus, these two scaling factors are mainly determined by RRC configuration.
The delay requirement will be impacted by the following L1/L2 procedures:
· BWP switching between the BWP with SSB and BWP without SSB
In measurement period equation, an important scaling factor is CSSFintra. CSSFintra is determined according to CSSFoutside_gap,i in clause 9.1.5.1 for measurement conducted outside measurement gaps, or according to CSSFwithin_gap,i in clause 9.1.5.2 for measurement conducted within measurement gaps. Whether the measurement conducted without/within measurement gaps mainly depends on BWP switching between the BWP with SSB and BWP without SSB. Thus, MAC-based/DCI-based BWP switching will impact the intra-frequency measurement period. 
[bookmark: _Ref95665200]Observation 2: MAC-based/DCI-based BWP switching will impact the intra-frequency measurement period.  
· SCell activation/deactivation
When SSB-based intra-frequency measurement with no measurement gap and none or partially overlapping with measurement gap, the CSSFintra is determined according to CSSFoutside_gap,i in clause 9.1.5.1. If the measurement is configured to PCell, the CSSFoutside_gap,I scaling factor will be 1, but if the measurement is configured to SCell, the CSSFoutside_gap,I scaling factor will be the number of configured SCell(s). Thus, the scaling factor won’t be impacted by SCell activation/deactivation.
[bookmark: _Ref95665203]Observation 3: CSSFoutside_gap,I scaling factor is the number of configured SCell(s) which won’t be impacted by SCell activation/deactivation.
However, if the measurement is configured to the SCell, and the SCell status is changed from activation to deactivation by MAC-CE, the measurement period unit will be changed from ‘SMTC period’ to ‘measCycleSCell’. Thus, the intra-frequency measurement period for the SCell being activated/deactivated will be impacted by SCell activation/deactivation. 
[bookmark: _Ref95665207]Observation 4: The intra-frequency measurement period for the SCell being activated/deactivated will be impacted by SCell activation/deactivation.
[bookmark: _Ref95676423][bookmark: _Ref95404752]Proposal 1: The sample rate X(ms) depends on the following factors:
· Real sample number for L1 filtering by UE
· Frequency range
· SMTC period
· MGRP
· measCycleSCell
· Mmeas_period_w/o_gaps
· CSSFintra
· Kp
· Klayer1_measurement
[bookmark: _Ref95676429]Proposal 2: Based on current RAN4 requirement, RAN4 to further indicate to RAN2 for L3 filter configuration that:
· The intra-frequency measurement period for the serving cells will be impacted by BWP switching between the BWP with SSB and BWP without SSB
· The intra-frequency measurement period for the SCell being activated/deactivated will be impacted by SCell activation/deactivation
3	Summary
In this contribution, we further discuss the RAN2’s LS on RRM Rel-15, Rel-16.
Observation 1: The real sample used for Layer1 filtering is up to UE implementation provided that the measurement results meet the measurement accuracy and measurement period requirement defined in TS38.133.
Observation 2: MAC-based/DCI-based BWP switching will impact the intra-frequency measurement period.
Observation 3: CSSFoutside_gap,I scaling factor is the number of configured SCell(s) which won’t be impacted by SCell activation/deactivation.
Observation 4: The intra-frequency measurement period for the SCell being activated/deactivated will be impacted by SCell activation/deactivation.
Proposal 1: The sample rate X(ms) depends on the following factors:
· Real sample number for L1 filtering by UE
· Frequency range
· SMTC period
· MGRP
· measCycleSCell
· Mmeas_period_w/o_gaps
· CSSFintra
· Kp
· Klayer1_measurement
Proposal 2: Based on current RAN4 requirement, RAN4 to further indicate to RAN2 for L3 filter configuration that:
· The intra-frequency measurement period for the serving cells will be impacted by BWP switching between the BWP with SSB and BWP without SSB
· The intra-frequency measurement period for the SCell being activated/deactivated will be impacted by SCell activation/deactivation
References
[1] [bookmark: _Ref431017336]R2-2111590, LS to RAN4 on L3 filter configuration, RAN2 

Annex: draft LS response on L3 filter configuration

	3GPP TSG-RAN WG4 Meeting #101-bis -e	R4-22xxxxx
Electronic Meeting, January 17-25, 2022	

Title:	Reply LS on L3 filter configuration
Response to:	R2-2111590
Release:	Release 15, Release 16
Work Item:	NR_newRAT-Core

Source:	RAN4
To:	RAN2
Cc:	

Contact Person:	
Name:	Zhixun Tang
E-mail Address: 	zhixun.tang@ericsson.com

Attachments: -

1. Overall Description:
RAN4 thanks the LS from RAN2 on L3 filter configuration. During this RAN4 meeting, RAN4 further discussed the questions and achieved the following conclusions:

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)?

[RAN4 Response]:
The sample rate X is equivalent to one intra-frequency L1 measurement period, which will be impacted by the following factors:
· Frequency range: FR1 or FR2
· SMTC period: If different SMTC periodicities are configured for different cells, the SMTC period in the requirement is the one used by the cell being identified.
· MGRP: If intra-frequency measurement within gaps, the MGRP is applied which is configured by RRC signalling.
· measCycleSCell: The parameter is used only when an SCell is configured on the frequency indicated by the measObjectNR and is in deactivated state, see TS 38.133 [14]. gNB configures the parameter whenever an SCell is configured on the frequency indicated by the measObjectNR, but the field may also be signalled when an SCell is not configured. Value sf160 corresponds to 160 sub-frames, value sf256 corresponds to 256 sub-frames and so on (RAN2 definition and used for deactivated SCell only).
· 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 9.1.5.1 for measurement conducted outside measurement gaps, i.e. when intra-frequency SMTC is fully non overlapping or partially overlapping with measurement gaps, or according to CSSFwithin_gap,i in clause 9.1.5.2 for measurement conducted within measurement gaps, i.e. when intra-frequency SMTC is fully overlapping with measurement gaps.
· Kp: 
· When intra-frequency SMTC is fully non overlapping with measurement gaps or intra-frequency SMTC is fully overlapping with MGs, Kp=1
· When intra-frequency SMTC is partially overlapping with measurement gaps, Kp = 1/(1- (SMTC period /MGRP)), where SMTC period < MGRP
· Klayer1_measurement: 
· Klayer1_measurement=1,
· if all of the reference signals configured for RLM, BFD, CBD or L1-RSRP for beam reporting on any FR2 serving frequency in the same band outside measurement gap are not fully overlapped by intra-frequency SMTC occasions, or 
· if all of the reference signal configured for RLM, BFD, CBD or L1-RSRP for beam reporting on any FR2 serving frequency in the same band outside measurement gap and fully-overlapped by intra-frequency SMTC occasions are not 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, given that SSB-ToMeasure and SS-RSSI-Measurement are configured, where SSB symbols are indicated by the union set of SSB-ToMeasure from all the configured measurement objects on the same serving carrier which can be merged. and RSSI symbols are indicated by SS-RSSI-Measurement;
· Klayer1_measurement=1.5, otherwise

The intra-frequency measurement period for the serving cells will be impacted by BWP switching between the BWP with SSB and BWP without SSB due to different CSSFintra will be applied.
The intra-frequency measurement period for the SCell being activated/deactivated will be impacted by SCell activation/deactivation due to different measurement period unit SMTC period or measCycleSCell will be applied.

2. Actions:
To RAN2:
RAN4 respectfully asks RAN2 to take the above information into account. 

3. Date of Next TSG-RAN4 Meetings:
TSG-RAN4 #103-e 	May 16 – May 27, 2022	Electronic Meeting
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