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Discussion and Decision

1
Introduction
In the RAN2#87bis, the following working agreement was made concerning L3 filtering of DRS measurements:

	Agreements
1
Introduce a separate layer 3 filter configuration for CSI-RS measurement, and the existing layer 3 filter parameters are reused without modification. 


1a
Working assumption that there is no need for a separate filter configuration for the CRS based DRS measurements. (to be confirmed by RAN4 input). 


RAN4 has now sent the LS reply [1] to RAN2, indicating the following:

	[RAN2 Question]RAN2 made the following working assumption, which RAN2 would like RAN4 to confirm:

· Legacy CRS based measurement results and CRS based DRS measurement results are directly comparable. An event should allow the comparison between them.

[RAN4 Response]: Yes, Legacy CRS based measurement results and CRS based DRS measurement results could be directly comparable. However the requirements for legacy CRS based measurement and the CRS based DRS measurement can be different.
[RAN2 Question] In case DRS measurement is configured on a carrier frequency on which an SCell is configured, would MeasCycleSCell (if configured) still be applicable if SCell is deactivated? 
[RAN4 Response]: Yes. In SCE, similar principle could be applied, i.e., the MeasCycleSCell (if configured) is still applicable if SCell is deactivated. How to define the requirement by using MeasCycleSCell (if configured) and DMTC is under discussing in RAN4.


In this contribution, we propose to adopt separate L3 filtering also for DRS-based CRS measurements in light of the RAN4 CR.
2
Purpose of L3 filtering
The L3 filtering for measurement si defined in TS36.331 [2]. It is meant to allow network to configure the trade-off between responsiveness and the accuracy of the measurements: The L3 filter is defined as recursive IIR filter, meaning tha each new input is given a weight and combined with the old input. Hence, with different L3 filtering parameters, each new input affects the overall L3-filtered value slightly differently.
The RAN4 LS [1] states that although the CRS-based measurements are comparable, it is also foreseen that the measurement requirements for the legacy CRS-based measurements and DRS CRS measurements may be different. Thus, it can be beneficial to change the L3 filtering responsiveness to be different than with the legacy measurements.
In the current RAN1 (draft) definition of the DRS-based CRS measurements, the L1 measurement definition is also altered slightly that R1 can not be used for DRS-based CRS measurements (see below):

	5.1.1
Reference Signal Received Power (RSRP)

Definition

Reference signal received power (RSRP), is defined as the linear average over the power contributions (in [W]) of the resource elements that carry cell-specific reference signals within the considered measurement frequency bandwidth.

For RSRP determination the cell-specific reference signals R0 according TS 36.211 [3] shall be used. If the UE can reliably detect that R1 is available it may use R1 in addition to R0 to determine RSRP.

If higher layers indicate measurements based on discovery signals, RSRP is measured only from R0 in the subframes in the configured discovery signal occasions.

The reference point for the RSRP shall be the antenna connector of the UE.

If receiver diversity is in use by the UE, the reported value shall not be lower than the corresponding RSRP of any of the individual diversity branches. 

Applicable for

RRC_IDLE intra-frequency,
RRC_IDLE inter-frequency,
RRC_CONNECTED intra-frequency,

RRC_CONNECTED inter-frequency
Note1: The number of resource elements within the considered measurement frequency bandwidth and within the measurement period that are used by the UE to determine RSRP is left up to the UE implementation with the limitation that corresponding measurement accuracy requirements have to be fulfilled.
Note 2: The power per resource element is determined from the energy received during the useful part of the symbol, excluding the CP.


Since the REs from which the RSRP is measured can be slightly different, it is desirable to have the possibility to have different L3 filtering parameters for legacy CRS and DRS-based CRS measurements.

Based on above, we observe that it is not obvious whether the operator wishes to use exactly the same L3 filtering for DRS-based measurements than for legacy CRS-based measurements.

Proposal 1: Allow separate L3 filtering for DRS-based CRS measurements.

3
Conclusion
We discussed the L3 filtering and concluded that based on the RAN4 LS, it is not obvious that it is beneficial to have the L3 filtering for DRS-based CRS measurements always the same as for legacy CRS measurements. Hence, we propose to adopt a separate L3 filtering the DRS-based CRS measurements.

Proposal 1: Allow separate L3 filtering for DRS-based CRS measurements.
Note that since the L3 filtering is defined separately for RSRP and RSRQ, both L3 filter parameters are required. The TP below shows how to change the current RRC CR to take proposal 1 into account.

Beginning of Text Proposal
–
QuantityConfig
The IE QuantityConfig specifies the measurement quantities and layer 3 filtering coefficients for E-UTRA and inter-RAT measurements.

QuantityConfig information element
-- ASN1START

QuantityConfig ::=




SEQUENCE {


quantityConfigEUTRA




QuantityConfigEUTRA




OPTIONAL,
-- Need ON


quantityConfigUTRA




QuantityConfigUTRA




OPTIONAL,
-- Need ON


quantityConfigGERAN




QuantityConfigGERAN




OPTIONAL,
-- Need ON


quantityConfigCDMA2000



QuantityConfigCDMA2000



OPTIONAL,
-- Need ON


...,


[[
quantityConfigUTRA-v1020

QuantityConfigUTRA-v1020


OPTIONAL
-- Need ON

]],


[[
quantityConfigEUTRA-v12xy

QuantityConfigEUTRA-v12xy


OPTIONAL
-- Need ON

]]
}

QuantityConfigEUTRA ::=



SEQUENCE {


filterCoefficientRSRP



FilterCoefficient




DEFAULT fc4,


filterCoefficientRSRQ



FilterCoefficient




DEFAULT fc4

}
QuantityConfigEUTRA-v12xy ::=

SEQUENCE {


filterCoefficientCSI-RSRP-r12

FilterCoefficient




DEFAULT fc4,


filterCoefficientRSRP-DS-r12

FilterCoefficient




DEFAULT fc4,


filterCoefficientRSRQ-DS-r12

FilterCoefficient




DEFAULT fc4

}
QuantityConfigUTRA ::=



SEQUENCE {


measQuantityUTRA-FDD



ENUMERATED {cpich-RSCP, cpich-EcN0},

measQuantityUTRA-TDD



ENUMERATED {pccpch-RSCP},

filterCoefficient




FilterCoefficient




DEFAULT fc4

}

QuantityConfigUTRA-v1020 ::=

SEQUENCE {


filterCoefficient2-FDD-r10


FilterCoefficient




DEFAULT fc4

}

QuantityConfigGERAN ::=



SEQUENCE {


measQuantityGERAN




ENUMERATED {rssi},


filterCoefficient




FilterCoefficient




DEFAULT fc2

}

QuantityConfigCDMA2000 ::=


SEQUENCE {


measQuantityCDMA2000



ENUMERATED {pilotStrength, pilotPnPhaseAndPilotStrength}

}

-- ASN1STOP

	QuantityConfig field descriptions

	filterCoefficient2-FDD

Specifies the filtering coefficient used for the UTRAN FDD measurement quantity, which is not included in measQuantityUTRA-FDD, when reportQuantityUTRA-FDD is present in ReportConfigInterRAT.

	filterCoefficientCSI-RSRP
Specifies the filtering coefficient used for CSI-RSRP.

	filterCoefficientRSRP

Specifies the filtering coefficient used for RSRP.

	filterCoefficientRSRP-DS
Specifies the filtering coefficient used for RSRP measurements based on discovery signals .

	filterCoefficientRSRQ

Specifies the filtering coefficient used for RSRQ.

	filterCoefficientRSRQ-DS
Specifies the filtering coefficient used for RSRQ measurements based on discovery signals.

	measQuantityCDMA2000

Measurement quantity used for CDMA2000 measurements. pilotPnPhaseAndPilotStrength is only applicable for MeasObjectCDMA2000 of cdma2000-Type = type1XRTT.

	measQuantityGERAN

Measurement quantity used for GERAN measurements.

	measQuantityUTRA

Measurement quantity used for UTRA measurements.

	quantityConfigCDMA2000

Specifies quantity configurations for CDMA2000 measurements.

	quantityConfigEUTRA

Specifies filter configurations for E‑UTRA measurements.

	quantityConfigGERAN

Specifies quantity and filter configurations for GERAN measurements.

	quantityConfigUTRA

Specifies quantity and filter configurations for UTRA measurements. Field quantityConfigUTRA-v1020 is applicable only when reportQuantityUTRA-FDD is configured.


End of Text Proposal
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