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1. Introduction
This contribution discusses several remaining issues regarding the RRM measurements based on SS/PBCH blocks and CSI-RS for L3 mobility. 
2. UE Rx Beams for RRM Measurements
In RAN1 NR_AH#3, the following was agreed:
	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


It was agreed that it’s up to the UE implementation to select a set of Rx beams for the RRM measurements on a carrier. It was understood in the discussion that all beams in a selected set of Rx beams should have similar maximum Rx beamforming gain, in order to provide consistent RRM measurements.
Proposal 1: The beams in a set of Rx beams selected for RRM measurement on a carrier should have similar maximum Rx beamforming gain.
3. RSSI time-domain measurement resource configuration
In RAN1 #91, we have the following agreement on RSSI time-domain measurement resource configuration.
	Agreements:
When a set of slots for RSSI time-domain measurement resource can be explicitly configured per frequency carrier for a UE in RRC_CONNECTED mode:
· Slots in the RSSI measurement resource are configured by a bitmap with each bit corresponding to each slot of the slots within the SMTC window duration 
· Here, the slots are determined based on the SSB numerology


It was agreed that RSSI time-domain measurement resource is explicitly configured per frequency carrier for a UE in RRC_CONNECTED mode. In #NR AH2, it is also agreed that up to two measurement window periodicities can be configured for intra-frequency CONNECTED mode measurement, where two measurement window have the same duration and offset. In this case, UE can be informed of which cell(s) is associated with which measurement window periodicity and if a cell is not informed, longer measurement window periodicity is used. It means intra-frequency cells may have different SMTC configuration. Here we clarify that the configured RSSI time-domain measurement resource of target cell is based on the associated STMC window configuration for intra-frequency measurement. 
Proposal 2: Clarify that the configured RSSI time-domain measurement resource of target cell is based on the associated STMC window configuration for intra-frequency measurement. .
4. C-DRX assumption on CSI-RS reception
In RAN1 #90, we have the following agreement on C-DRX UE measurement.
	Agreements:
· UE is not required to measure CSI-RS configured for L3 mobility outside the active time
· Note exact definition of C-DRX active time depends on RAN2
· In this context the active time referred by RAN1 relates to the time when UE is monitoring PDCCH in onDuration or due to any timer triggered by gNB activity 
· I.e. when any of ‘onDurationTimer’, ‘drx-InactitivityTimer’ or ’ drx-RetransmissionTimer’ is running
· FFS:
· whether CSI-RS for L3 mobility is configured only within C-DRX UE’s active time for C-DRX operation
· whether UE should not assume that configured CSI-RS resources for L3 mobility are present outside the active time


It was agreed that UE is not required to measure CSI-RS for L3 mobility outside the active time when C-DRX configuration is configured for UE. In NR, both CSI-RS configuration and C-DRX configuration are UE-specific and very flexible. Therefore, C-DRX UE should not assume the configured CSI-RS resources for L3 mobility are present outside the active time and CSI-RS for L3 mobility is configured only within C-DRX UE’s active time. 
Proposal 3: C-DRX UE should not assume the configured CSI-RS resources for L3 mobility are present outside the active time and CSI-RS for L3 mobility is configured only within C-DRX UE’s active time. 
5. Default RSSI time-domain measurement resource
In RAN1 #90b, we have the following agreement on default RSSI measurement resource.
	Agreements:
· Default RSSI time-domain measurement resource is supported, where a pre-determined (i.e., fixed in the spec) set of OFDM symbols are usedtaking into account OFDM symbols associated with detected SSBs
· FFS details


RSSI measurement should reflect the target cell load as much as possible. In a slot carrying SS block, the OFDM symbols can be divided into four parts, the OFDM symbols before the SSB, the SSB OFDM symbols, the OFDM symbols between two SSBs, the OFDM symbols after SSB. Generally, the OFDM symbols after SSB may be configured as UL OFDM symbols and it should not be used for RSSI measurement because UL transmission will bias RSSI measurement results. The SSB OFDM symbols can not reflect the cell load accurately in synchronization network because the SS blocks of target cell may collide with neighbor cells all the time. For the OFDM symbols between two SSBs, it is most likely to be configured as DL OFDM symbols. But from the perspective of UE, it can not assume the OFDM symbols are DL OFDM symbols. The OFDM symbols before SSB is the DL OFDM symbols in any case, which are used for PDCCH and/or PDSCH. In addition, they can reflect the cell load very well. Therefore, the OFDM symbols before SSB should be used as default RSSI time-domain measurement resource. 
Proposal 4: Default RSSI time-domain measurement resource should be the OFDM symbols before the SSBs.
6. RSRQ Measurement
In RAN1 #90b, we have the following agreement on RSRQ measurement.
	[bookmark: OLE_LINK3]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.
· [bookmark: OLE_LINK1][bookmark: OLE_LINK2]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.


If RSSI measurement can be performed on a larger bandwidth, the measurement result can reflect the whole carrier load more exactly. Generally, the load of different frequency parts of a carrier are different. Therefore, if a narrow band RSSI measurement is performed in the different frequency range, different RSSI will be obtained as well as different RSRQ. Similarly, when two UE have the same RSRP but different RSSI e.g. different RSSI measurement bandwidth, two different RSRQ will be obtained. In this case, it will bring some unfairness to UE if RSRQ is used for UE for judgment for the following action, e.g. the one UE may access the cell but the other one may not because its RSRQ is below the threshold. A feasible solution is to design multiple threshold where each one corresponds a RSSI measurement bandwidth or a bandwidth range. UE perform RSSI measurement in a bandwidth range then use corresponding threshold for following action judgment. The other feasible solution is to enforce narrow band UE to perform multiple measurement on different frequency range then filter multiple measurement results and use the filtered result for criteria judgment.  
Proposal 5: If RSSI measurement bandwidth can be differently configured from the RSRP measurement bandwidth, some scheme should be considered to keep fairness, e.g. design multiple thresholds for different bandwidths or bandwidth ranges or enforce narrowband UE to perform multiple measurement on different frequency range.
7. Conclusions
The following was proposed above:
Proposal 1: The beams in a set of Rx beams selected for RRM measurement on a carrier should have similar maximum Rx beamforming gain.
Proposal 2: Clarify that the configured RSSI time-domain measurement resource of target cell is based on the associated STMC window configuration for intra-frequency measurement.
Proposal 3: C-DRX UE should not assume the configured CSI-RS resources for L3 mobility are presented outside the active time and CSI-RS for L3 mobility is configured only within C-DRX UE’s active time.
Proposal 4: Default RSSI time-domain measurement resource should be the OFDM symbols before the SSBs.
Proposal 5: If RSSI measurement bandwidth can be differently configured from the RSRP measurement bandwidth, some scheme should be considered to keep fairness, e.g. design multiple thresholds for different bandwidths or bandwidth ranges or enforce narrowband UE to perform multiple measurement on different frequency range.
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