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1. Introduction
In RAN1 90bis meeting, signal quality for NR RRM measurements is discussed. The agreements are provided as follows:
	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).
Agreements:
· Default RSSI time-domain measurement resource is supported, where a pre-determined (i.e., fixed in the spec) set of OFDM symbols are used taking into account OFDM symbols associated with detected SSBs
· FFS details
· A set of slots for RSSI time-domain measurement resource can be explicitly configured per frequency carrier by OSI for IDLE, by RRC for CONNECTED. A set of OFDM symbols in the configured slot are used taking into account OFDM symbols associated with detected SSBs.
· This is supported at least for intra-frequency measurement for both IDLE and CONNECTED; and inter-frequency measurement for CONNECTED
· FFS the applicability for IDLE mode inter-frequency measurement
· FFS details
Agreements:
IMR for SSS based RS-SINR shall be down-selected from the following alternatives:
· Alt 1: PBCH DMRS 
· Alt 2: The RS used for RSRP measurement (i.e., SSS + potentially PBCH DMRS)
· No RRC impact is expected



In this contribution, we further discuss how to measure and define RSRQ and RS-SINR based on SS blocks, especially the RSSI and interference measurement resource, respectively.
2. RSRQ 
In the last RAN1 meeting, the definition RSRQ and frequency/time resource for RSSI are discussed. 
SS-RSRQ = [image: image2.png]NX(55 blockRSRP)
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where N is the number of RB’s of the NR carrier RSSI measurement bandwidth. 
Discussion point 1: Whether the RSSI can be measured on different bandwidth from RSRP measurement?
From accuracy perspective, it is better to capture as much cell load information as possible in the RSSI measurement. The measurement bandwidth should be jointly considered with the time-domain resource. If more resources can be included in the time domain to measure cell load, then the bandwidth may be restricted to be the same as RSRP measurement to save UE complexity and power consumption. Otherwise, it is better to allow the measurement more bandwidth than SS block to capture cell load information.
Discussion point 2: Default RSSI time-domain measurement resource
Several alternatives were discussed in last meeting, including
· Alt 1: RSSI is measured in all the OFDM symbols in the slot where SSB(s) is detected.
· Alt 2: The 1st N OFDM symbols in all the slots in the SMTC window
· Alt 3: The 1st N OFDM symbols in the slots where SSB(s) is detected
· Alt 4: The OFDM symbols corresponding to the detected SSBs
· Alt 5: N OFDM symbols prior to and including each detected SSB
· In these alternatives, N is fixed in the spec
For the default part, it is proposed that Alt 4, the OFDM symbols corresponding to the detected SSBs are used. This could prevent UE from measuring other unknown resources in the slot.
Proposal 1: Default RSSI time-domain measurement resource are the OFDM symbols corresponding to the detected SSBs.
In this case, it is preferred that UE can measure more bandwidth to include cell load. For the case that channel bandwidth is 24 PRB, since the current SS/PBCH block occupies [20] RBs, it is possible to extend frequency measurement bandwidth to 24 PRBs. For the case that channel bandwidth is 50 or more PRBs, it is possible to extend measurement frequency bandwidth to e.g., 50 PRB. It is also noted that RSSI measurement bandwidth should always be smaller than the minimum channel bandwidth and the UE minimum bandwidth.
When RSSI is measured on different bandwidth from SS-RSRP measurement, the bandwidth should not exceed the initial active DL BWP for intra-frequency IDLE mode or the configured active BWP for intra-frequency CONNECTED mode. For inter-frequency measurement, the bandwidth on the measured frequency band should not exceed the minimum UE bandwidth capability on the repsctive band.
Proposal 2: RSSI frequency-domain measurement resource can exceed RSRP bandwith, but should be restricted within initial active DL BWP for intra-frequency IDLE mode or the configured active BWP for intra-frequency CONNECTED mode. For inter-frequency measurement, the bandwidth on the measured frequency band should not exceed the minimum UE bandwidth capability on the respective band.
Discussion point 3: Configurable RSSI time domain measurement resource other than default
Regarding the symbols within the configured slots for measurement, several options were raised in last meeting, including

· Option 1: the OFDM symbols are all the OFDM symbols in the configured slot
· Option 2: the 1st M OFDM symbols in the configured slot, where M is fixed in the spec
· Option 3: a set of consecutive m OFDM symbols in the configured slot, where m is configurable
To maintain flexibility, option 3 can be considered. However, similar to SMTC window configuration, the configured value should be at most two for intra-frequency measurement and only one for inter-frequency measurement.
Proposal 3: A set of consecutive m OFDM symbols in the configured slot, where m is configurable. The number of values can be configured should be at most two for intra-frequency measurement and only one for inter-frequency measurement.
3 SINR
In last meeting, the IMR resource for SINR measurement has been discussed, where the discussion point is how to find the appropriate resource to measure the interference part.
The following three alternatives for SINR measurement can be considered, depending on the RSRP measurement resource and the interference measurement resource. 
The following three alternatives can be considered. 
Alt 1: Signal part is measured on SSS symbol; noise and interference part are measured on SSS symbol 
Alt 2: Signal part is measured on SSS and PBCH-DMRS symbol; noise and interference part are measured on SSS and PBCH-DMRS symbol 
Alt 3: Signal part is measured on SSS symbol; noise and interference part are measured on SSS and PBCH-DMRS symbol
It has been discussed that the measurement for the interference part on SSS symbols only would be underestimate SINR in the case of colliding SS block. It was also argued that PBCH-DMRS is also colliding with PBCH data in the case of colliding SS block transmission in the same frequency location. 
Since RSRP calculation would also include PBCH-DMRS, it is reasonable to also measure interference on the same resource as RSRP, i.e., Alt 1 and Alt 2. 
Proposal 4: Interference part of SS block SINR is measured on the same resource as RSRP. 
3. Conclusion
In this contribution, we further discuss the signal quality measurements for NR mobility including RSRQ and SINR. Proposals are provided as follows.
Proposal 1: Default RSSI time-domain measurement resource are the OFDM symbols corresponding to the detected SSBs.

Proposal 2: RSSI frequency-domain measurement resource can exceed RSRP bandwith, but should be restricted within initial active DL BWP for intra-frequency IDLE mode or the configured active BWP for intra-frequency CONNECTED mode. For inter-frequency measurement, the bandwidth should not exceed the minimum UE capability.
Proposal 2: RSSI frequency-domain measurement resource can exceed RSRP bandwith, but should be restricted within initial active DL BWP for intra-frequency IDLE mode or the configured active BWP for intra-frequency CONNECTED mode. For inter-frequency measurement, the bandwidth on the measured frequency band should not exceed the minimum UE bandwidth capability on the respective band.
Proposal 4: Interference part of SS block SINR is measured on the same resource as RSRP. 
