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1 Introduction

In RAN1 #90bis meeting, the following agreements for L3 mobility were achieved [1]:
Agreements:

· CSI reference signal received quality (CSI-RSRQ) is defined as the ratio (N×CSI-RSRP)/ CSI-RSSI, where N is the number of resource blocks in the CSI-RSSI measurement bandwidth. The measurements in the numerator and denominator are made over the same set of resource blocks.

· FFS: Additional support of the following. The measurements in the numerator and denominator can be made over potentially different sets of resource blocks. In other words, the CSI-RSSI measurement BW can be differently configured from the CSI-RS measurement BW.
Agreements:

· Secondary synchronization signal reference signal received quality (SS-RSRQ) is defined as the ratio N×(SS block RSRP)/(NR carrier RSSI), where N is the number of RB’s of the NR carrier RSSI measurement bandwidth. The measurements in the numerator and denominator are made over the same set of resource blocks.

· FFS The measurements in the numerator and denominator can be made over potentially different sets of resource blocks. In other words, the SS-RSSI measurement BW can be differently configured from the SS measurement BW.

Agreements:

· SS received signal strength indicator (SS-RSSI), comprises the linear average of the total received power (in [W]) observed in OFDM symbols of measurement time resource(s), in the measurement bandwidth, over N number of resource blocks from all sources, including co-channel serving and non-serving cells, adjacent channel interference, thermal noise etc. 

· Measurement time resource(s) are confined within SMTC window duration(s).

In this contribution, we discuss the definitions on signal quality measurement for NR.
2 Signal quality definition in NR
Reference Signal Received Quality (RSRQ) in LTE is defined as the ratio N×RSRP/(E-UTRA carrier RSSI), where N is the number of RB’s of the E-UTRA carrier RSSI measurement bandwidth. The measurements in the numerator and denominator shall be made over the same set of resource blocks. E-UTRA Carrier Received Signal Strength Indicator (RSSI), comprises the linear average of the total received power (in [W]) observed only in certain OFDM symbols of measurement subframes, 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. Unless indicated otherwise by higher layers, RSSI is measured only from OFDM symbols containing reference symbols for antenna port 0 of measurement subframes. 

It has been agreed that RSRQ based on SS/PBCH block is introduced for both below-6 and above-6 GHz for UE in IDLE and CONNECTED mode. We suggest to reuse RSRQ definition in LTE as baseline in NR. Regarding the RSSI measurement,  a unified RSSI measurement configuration should be considered to simplify UE measurement complexity for different SS block mapping patterns in different SCS. For the measured symbols for RSSI, the following three alternatives are provided:
· Alt 1: RSSI measurement is applied only on the symbols within the SS/PBCH block

· Alt 2: Specify a measurement duration which covers all the SS/PBCH blocks, e.g., 5ms window

· Alt 3: RSSI measurement is applied on the downlink symbols of the slots which contain the actual transmitted SS/PBCH blocks (Preferred)
For alt 1, only measuring the symbols within the SS/PBCH block may not reflect accurate load of cell, e.g., PDCCH and PDSCH interference. In alt 2, UE always needs to measure a long duration which may increase the UE measurement complexity power consumption. Alt 3, since UE only needs to measure the all the downlink symbols of the slots containing actual transmitted SS/PBCH blocks and control and data channels, it can achieve a better trade-off between the UE measurement accuracy and measurement complexity and power consumption.
In frequency domain, in order to reflect the throughput of the neighbor cell,  it is recommended that RSSI should be performed on the wide band over N number of resource blocks from all sources, including co-channel serving and non-serving cells, adjacent channel interference, thermal noise etc..
RSSI measurement is applied on the downlink symbols of the slots which contain the actual transmitted SS/PBCH blocks.
In LTE, the basic definition of RSRP, RSRQ is based on RAN1 definition. In order to avoid duplication works and contradictions in RAN1 and RAN4, it is proposed that RAN4 focus on definition of reference point but leave the definition of signal quality to RAN1 to avoid duplication.

Proposal1: RAN4 focus on definition of reference point but leave the definition of signal quality to RAN1 to avoid duplication.
If RAN4 decides to discuss the definition of SS-RSSI, it is recommended to only use downlink symbols of the slot which contain the actual transmitted SS/PBCH blocks. Another option is to choose N OFDM symbols prior to and including each detected SSB, since typically the first N symbols are downlink.
Proposal2: If RAN4 decides to discuss the definition of SS-RSSI, it is recommended to only use downlink symbols of the slot which contain the actual transmitted SS/PBCH blocks. Another option is to choose N OFDM symbols prior to and including each detected SSB, since typically the first N symbols are downlink.

3 Conclusions

This contribution has provided our view on signal quality definition for NR.
Proposal1: RAN4 focus on definition of reference point but leave the definition of signal quality to RAN1 to avoid duplication.

Proposal2: If RAN4 decides to discuss the definition of SS-RSSI, it is recommended to only use downlink symbols of the slot which contain the actual transmitted SS/PBCH blocks. Another option is to choose N OFDM symbols prior to and including each detected SSB, since typically the first N symbols are downlink.
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