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1. Overall Description:

RAN4 has extensively discussed definition of RSSI part of the SS bock (SSB) based RSRQ (SSRQ) and also the definition of RSSI part of the CSI-RS based RSRQ (CSIRQ). It is important that RSSI in both SSRQ and CSIRQ is measured over sufficient number of symbols which carry data resource elements. 

RAN4 therefore recommends the following definitions for SSRQ and CSIRQ as shown in table 1 and table 2 respectively: 

Table 1: Proposed SSRQ definition:
	Definition
	Synchronization Signal Reference Signal Received Quality (SSRQ) is defined as the ratio N×SSRP/(NR carrier RSSI), where N is the number of resource blocks of the NR carrier RSSI measurement bandwidth. The measurements in the numerator and denominator shall be made over the same set of resource blocks.

NR Carrier Received Signal Strength Indicator (SS-RSSI), comprises the linear average of the total received power (in [W]) observed over time duration TSS-RSSI starting from the first symbol in the slot containing the first SS block in the SS burst set where measurement is done and within the measurement bandwidth over N number of resource blocks by the UE from all sources including co-channel serving and non-serving cells, adjacent channel interference, thermal noise etc. The time duration, TSS-RSSI, is defined as follows:

TSS-RSSI = MIN (TSS-RSSI-MAX, (K*M*TSS-slot))

Where:

· TSS-RSSI-MAX = (MGL -1) ms if gaps are used. Otherwise TSS-RSSI-MAX = 5 ms.

· MGL is the measurement gap length as defined in TS 38.133. It is expressed in ms.

· K =2 is the weighting factor to ensure sufficient number of data symbols are within TSS-RSSI,

· M is the number of slots configured for transmitting SS blocks within the SS burst set and

· TSS-slot is the duration of the slot carrying SS block. It is expressed in ms.

The reference point for the SSRQ shall be the union of all the antenna elements of the UE from which signals are combined by the UE for beamforming purposes.

If there are multiple possible sets of antenna elements whose signals the UE may combine, the reported value shall not be lower than the corresponding SSRQ of any of the individual sets.

	Applicable for
	RRC_IDLE intra-frequency,

RRC_IDLE inter-frequency,

RRC_INACTIVE intra-frequency (TBD),

RRC_INACTIVE inter-frequency (TBD),

RRC_CONNECTED intra-frequency,

RRC_CONNECTED inter-frequency.

	Note 1: NOTE 1: The union of the antenna elements that is used as the reference for the SSRQ may be interpreted as the antenna connector for a UE that supports measurements by applying known power levels at the antenna connector.


Table 2: Proposed CSIRQ definition:
	Definition
	CSI-RS Received Quality (CSIRQ) is defined as the ratio N×CSIRP/(CSI-RSSI), where N is the number of resource blocks of the CSI-RSSI measurement bandwidth. The measurements in the numerator and denominator shall be made over the same set of resource blocks.

CSI-RS Received Signal Strength Indicator (CSI-RSSI) comprises the linear average of the total received power (in [W]) observed in OFDM symbols used for the CSIRP measurement, in the measurement bandwidth, over N number of resource blocks by the UE from all sources, including co-channel serving and non-serving cells, adjacent channel interference, thermal noise etc.

The reference point for the CSIRQ shall be the union of all the antenna elements of the UE from which signals are combined by the UE for beamforming purposes.

If there are multiple possible sets of antenna elements whose signals the UE may combine, the reported value shall not be lower than the corresponding CSIRQ of any of the individual sets.

	Applicable for
	RRC_CONNECTED intra-frequency,

RRC_CONNECTED inter-frequency.

	Note 1: NOTE 1: The union of the antenna elements that is used as the reference for the CSIRQ may be interpreted as the antenna connector for a UE that supports measurements by applying known power levels at the antenna connector.


Actions:

To RAN WG1: RAN WG4 respectfully asks RAN WG1 to take into account RAN4 recommendation regarding the proposed definitions of SSRQ and CSIRQ in their future work on NR.
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