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In RAN2#99 meeting, chairman noted that “We will discuss in RAN2 how to do averaging of RSRQ and SINR when the measurement definitions are clear in RAN1/4.” There is indeed some progress from them.
In RAN1#90 meeting, the following agreements about NR RRM measurement for L3 mobility were made.
	Agreements:
· In NR RRM measurement for L3 mobility, 
· RSRQ based on SS/PBCH block is introduced for both below-6 and above-6 GHz for UE in IDLE and CONNECTED mode
· RSRQ based on CSI-RS for L3 mobility is introduced for both below-6 and above-6 GHz for UE in CONNECTED mode
· RS-SINR based on SS/PBCH block is introduced for both below-6 and above-6 GHz for UE in CONNECTED mode
· RS-SINR based on CSI-RS for L3 mobility is introduced for both below-6 and above-6 GHz for UE in CONNECTED mode
· SS block based RSRQ/RS-SINR are at least based on SS/PBCH-RSRP, and CSI-RS based RSRQ/RS-SINR are at least based on CSI-RSRP
· FFS: how to define RSRQ and RS-SINR, e.g.,
· Which time/frequency resource(s) are used for RSSI/interference measurement
· Whether/how to indicate the resource(s) for RSSI/interference measurement
· How to treat UE RX beam for RSRQ/RS-SINR measurement
· RAN1 strives to have common definition on RSRQ and RS-SINR for below-6 and above-6 GHz


Moreover, the following agreements were made in RAN1 AH#3 meeting in September 2017.
	Agreements:
· For a SS-RSRQ measurement, the same RX beam shall be applied between RSSI measurement and RSRP measurement
· For a CSI-RSRQ measurement, the same RX beam shall be applied between RSSI measurement and RSRP measurement
· It is up to UE implementation how to select a set of RX beams to perform RRM measurement on a carrier
· Different sets of RX beams can be used in measurements based on different measurement objects
· Same set of RX beams shall be used in measurement of each TX beam based on a measurement object
· FFS
· Alt.1: Measurement to be reported shall be greater than average of measurements based on each RX beam in the selected set
· Alt.2: Measurement to be reported shall be the best among measurements based on each RX beam in the selected set
· Other alternatives are not precluded
Agreements:
· At least for inter-frequency measurement, SS block based RSSI measurement resource(s) is confined within at most the measurement gap duration, e.g., 6 msec
· At least for inter-frequency measurement, SS block based interference measurement resource(s) is confined within at most the measurement gap duration, e.g., 6 msec
Agreements:
· Study further between the two alternatives on the type of the RSSI measurement resource in time domain: 
· Alt 1: RSSI is measured within the resource without considering whether the resource is DL or UL or both
· Alt 2: RSSI is measured only within the DL part
· Note: UE at least knows that the OFDM symbols corresponding to the SS block locations indicated in the RMSI is for DL
· Note: Identification of the DL part of a slot of a serving/selected cell for the RSRQ measurement purpose, if necessary, will follow the decisions from the control sessions
· Study further among the following alternatives on the configurability of the RSSI measurement resource in time domain: 
· Alt a: The resource is predefined in the spec
· Alt b: The resource is explicitly configured in the SI for IDLE mode measurements and in the RRC signaling for CONNECTED mode measurements
· Alt c: UE detects RSSI measurement resource
· Alt d: The resource is implicitly derived by other parameters in SI, e.g., the actually transmitted SS blocks indicated in RMSI
· To down select, consider applicability of these alternatives for inter & intra frequency measurements, IDLE & CONNECTED mode and initial cell selection


In this contribution, we discuss the RAN2 impact.
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RAN2 impacts about RSRQ
1.1.1 Concerns on the definition of RSRQ and RSSI
In LTE, RSSI is the same for cells on the same frequency, and RSRQ is used for inter-frequency mobility. In NR, as agreed by RAN1, the same RX beam shall be applied between RSSI measurement and RSRP measurement. Also the RSSI measurement resource in time domain may be extended on more OFDM symbols to reflect cell loading, but the detail is under RAN1 discussion. Since different Rx beam may be selected by UE to measure and report RSRQ of different Tx beams, even the RSSI measurement resources are identical, the RSSI used to calculate the RSRQ of different Tx beams on the same frequency may be different. 
Observation 1:	In NR, the RSSI used to calculate the RSRQ of different Tx beams on the same frequency may be different.
1.1.2 Cell quality derivation based on RSRQ
RSRQ is defined as RSRP divided by RSSI. It was mentioned in previous meeting [8113] that when it comes to cell quality derivation, the averaging of RSRQ measurements on multiple beams can be done in different ways.
Option 1: RSRQc = Average (RSRQ1, RSRQb2,…, RSRQbN)
Option 2: RSRQc = Average (RSRPb1, RSRPb2,…, RSRPbN) / Average (RSSIb1, RSSIb2,…, RSSIbN)
If RSSI is not beam-specific, the two options are equivalent. Even if RSSI is beam-specific, since the UE will be served by one beam, cell-level RSRQ should be derived by averaging beam RSRQ measurements, rather than averaging the RSRP (nominator) and RSSI (denominator) separately. Also, as the cell-level RSRP derivation, the averaging is done on linear domain rather than log (dB) domain.
Proposal 1:	Cell-level RSRQ is derived by averaging beam RSRQ measurements, and the averaging is done on linear domain.
RAN2 impacts about RS-SINR
1.1.3 Introducing RS-SINR
In previous RAN2 agreements, only RSRP and RSRQ are considered as the measurement quantities for L3 mobility. Now that RAN1 agreed to introduce RS-SINR based on SS/PBCH block and CSI-RS for L3 mobility, RAN2 should make corresponding changes.
Proposal 2:	Introduce RS-SINR based on SS/PBCH block and CSI-RS for L3 mobility.
1.1.4 Cell quality derivation based on RS-SINR
Unlike the unclear definition of RSSI measurement, RS-SINR is to be measured on the REs occupied by the SS block. Therefore, RS-SINR is beam-specific. 
Observation 2:	RS-SINR is beam-specific
Similarly, for cell quality derivation based on RS-SINR, the averaging over multiple beams can be done in different ways.
Option 1: SINRc = Average (SINRb1, SINRb2,…, SINRbN)
Option 2: SINRc = Average (RSRPb1, RSRPb2,…, RSRPbN) / Average (INb1, INb2,…, INbN)
Since the UE will be served by one beam, cell-level RSRQ should be derived by averaging beam RSRQ measurements, rather than averaging the RSRP (nominator) and interference plus noise (denominator) separately. Also, the averaging is done on linear domain rather than log (dB) domain.
Proposal 3:	Cell-level RSRQ is derived by averaging beam RSRQ measurements, and the averaging is done on linear domain.
Conclusion
It is proposed to discuss and decide on the following proposals:
Proposal 1:	Cell-level RSRQ is derived by averaging beam RSRQ measurements, and the averaging is done on linear domain.
Proposal 2:	Introduce RS-SINR based on SS/PBCH block and CSI-RS for L3 mobility.
Proposal 3:	Cell-level RSRQ is derived by averaging beam RSRQ measurements, and the averaging is done on linear domain.
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