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Introduction
This contribution presents our views on the remaining aspects of L3 mobility measurements. 
RSSI time-domain measurement for SSB based RSRQ
The default RSSI time-domain measurement resource has been discussed over last meetings. Below we list a few requirements for default RSSI time-domain measurement resources:
1. In C-DRX, it is beneficial to minimize the wake-up duration (i.e., On-duration) for signal and RSSI measurement. It is preferred that the both signal and RSSI measurements are close to each other in time and completed within a wake-up time. 
2. Further, when performing RSSI measurement, we should take into account the beamforming impact. Without properly selecting time-domain measurement resources for RSSI measurement and without averaging RSSI measurements to capture the impact of different Tx beams from the neighbour cells, RSSI measurement might not reflect the realistic RSSI. As a result, it should be up to UE to select a set of proper measurement resources to capture the Tx beam-forming impact from neighbour cells.
RAN4 provided some recommendations on this measurement resource. However, if such recommendation is adopted, UE might need to perform measurement over a SMTC window duration which is up to 5ms. Such long measurement period should be avoided for UE power savings. Taking these into consideration, it is preferred that a UE shall selects resources to measure RSSI.
Proposal 1: The default RSSI time domain resources are a set of OFDM symbols relative to the detected SSB.
CSI-RS measurement
RAN1 agreed to have {24, 48, 96, 192, 264} RBs as the allowed CSI-RS measurement bandwidths. The bandwidth values were inspired by the values agreed for CSI-RS in CSI acquisition. For CSI acquisition, beam measurement, RLM, UE is required to measure the CSI-RS from the serving cell only. On the other hand, RRM procedure requires UE to perform the measurements from both serving cell and neighbour cells. 
For asynchronous deployments, it requires UE to implement two separate FFT branches for CSI-RS measurement: one for the serving cell and the other for neighbour cell. So if UE is required to measure neighbour cell CSI-RS at wide bandwidth, UE needs to implement wideband FFT for neighbour cell measurement which is expensive and unnecessary. As a result, it is preferable to allow UE to perform CSI-RS measurement in narrow bandwidth.
Proposal 2: For CSI-RS based RRM, UE is not required to measure configured CSI-RS resources outside a bandwidth of [24] RBs.

For FR1, in the connected state, an active DL BWP can be dynamically configured and the numerology of configured BWPs might be different. Furthermore, it is preferable that CSI-RS configuration for RRM is not BWP dependent. As a result, there could be scenarios where the CSI-RS numerology is different from the numerology of the active DL BWP. In this case, UE shall need to support an additional FFT (in addition to PDCCH/PDSCH demod) to measure the RRM CSI-RS, which is not preferred since adding an additional FFT shall further increase UE complexity. Instead, a measurement gap for intra-frequency CSI-RS measurement should be configured. For FR2, due to analog beamforming constraints at the UE, a measurement gap shall be required even if the numerology of CSI-RS for RRM and the numerology of all active DL BWPs are identical. 
Proposal 3: For FR1, a measurement gap for intra-frequency CSI-RS measurement is configured unless the numerology of CSI-RS for RRM and the numerology of all active DL BWPs are identical.

For the case when the numerology of CSI-RS for RRM and the numerology of all active DL BWPs are identical and a measurement gap is not configured, UE should not be required to measure the configured CSI-RS resources outside of active DL BWP.
Proposal 4: For FR1, UE is not required to measure the configured CSI-RS resources outside of active DL BWP for intra-frequency CSI-RS measurement when the numerology of CSI-RS for RRM and the numerology of all active DL BWPs are identical, and a measurement gap is not configured.
RRM configuration
CSI-RS
Last meeting, RAN1 made the following agreements. 
	Agreements:
· Regarding previous agreements:
· If associated SSBs are not configured for CSI-RS, maximum N2>=1 number of CSI-RS resources can be configured per frequency layer
· In this case, UE may assume that the carrier is synchronized with the serving cell.
· FFS UE is not required to perform measurement based on CSI-RS if the corresponding cell ID is not detected
· Adopt: 
· N2 = 64
· FFS whether CSI-RS resources associated with and without SSB be configured in the same frequency layer.



There was a question whether CSI-RS resources associated with and without SSB be configured in the same frequency layer. From our understandings, for the same frequency layer, NR configures either CSI-RS resources with associated SSB only or CSI-RS resources without associated SSB only in the same frequency layer. This is to reduce the UE measurement complexity. If the mixed configuration of CSI-RS resources with associated SSB and CSI-RS resources without associated SSB in the same frequency layer is supported, the values of N1 and N2 should be revisited.
Proposal 5: For CSI-RS based RRM, NR configures either CSI-RS resources with associated SSB only or CSI-RS resources without associated SSB only in the same frequency layer.
Proposal 6: If NR supports the mixed configuration of CSI-RS resources with associated SSB and CSI-RS resources without associated SSB in the same frequency layer, the values of N1 and N2 should be revisited. 
To detect a new CSI-RS resource in FR2, UE either needs to perform RX beam search from scratch or use a previously configured RX beam that detected another SSB or CSI-RS which is spatially QCLed with the CSI-RS to be detected. 
The synchronization signal blocks with the same indices across different burst sets are guaranteed to be QCLed. Hence, if CSI-RS resources are associated with SSB, UE can always track the SSBs by refining their RX beams and use those RX beams to monitor associated CSI-RS. 
However, since CSI-RS resources over a long period of time are not mandated to be spatially QCLed with each other, UE will have to start RX beam search from scratch every time gNB changes the TX beam that it uses to transmit CSI-RS. This increases UE’s complexity.
Hence, for FR2, NR should only configure CSI-RS resources with associated SSB in the same frequency layer.
[bookmark: _GoBack]Observation 1: If CSI-RS resources are associated with SSB, UE can track the detected SSBs by refining their RX beams and use those RX beams to monitor associated CSI-RS.
Observation 2: Since CSI-RS resources over a long period of time are not mandated to be spatially QCLed with each other, UE will have to start RX beam search from scratch every time gNB changes the TX beam that it uses to transmit CSI-RS.
Proposal 7: For FR2, NR only configures CSI-RS resources with associated SSB in the same frequency layer.
RRC configuration for RRM
Last meeting, there were some discussion on whether RRM configuration is per cell, per BWP or per UE:
	Initial access/RACH/Mobility

	Group name
	RAN1 parameter name
	Guidance

	RRM
	RRM-MeasurementConfig
SMTC-Config
SMTC-Config-Idle
SSB-MeasurementTimingConfiguration
csi-rs-ResourceConfig-Mobility
ReferenceSignalConfig
SS-RSSI-MeasurementConfig
SS-RSSI-MeasurementSlotConfig
SS-RSSI-MeasurementSymbolConfig
	FFS



From our point of views, Idle mode RRM is cell-specific while connected mode RRM is UE-specific.
[bookmark: _Hlk505872211]Proposal 8: Idle mode RRM is cell-specific while connected mode RRM is UE-specific.
Summary
This contribution presents our views on the remaining issues on RRM. In particular, the following observations and proposals are made:
Observation 1: If CSI-RS resources are associated with SSB, UE can track the detected SSBs by refining their RX beams and use those RX beams to monitor associated CSI-RS.
Observation 2: Since CSI-RS resources over a long period of time are not mandated to be spatially QCLed with each other, UE will have to start RX beam search from scratch every time gNB changes the TX beam that it uses to transmit CSI-RS.

Proposal 1: The default RSSI time domain resources are a set of OFDM symbols relative to the detected SSB.
Proposal 2: For CSI-RS based RRM, UE is not required to measure configured CSI-RS resources outside a bandwidth of [24] RBs.
Proposal 3: For FR1, a measurement gap for intra-frequency CSI-RS measurement is configured unless the numerology of CSI-RS for RRM and the numerology of all active DL BWPs are identical.
Proposal 4: For FR1, UE is not required to measure the configured CSI-RS resources outside of active DL BWP for intra-frequency CSI-RS measurement when the numerology of CSI-RS for RRM and the numerology of all active DL BWPs are identical, and a measurement gap is not configured.
Proposal 5: For CSI-RS based RRM, NR configures either CSI-RS resources with associated SSB only or CSI-RS resources without associated SSB only in the same frequency layer.
Proposal 6: If NR supports the mixed configuration of CSI-RS resources with associated SSB and CSI-RS resources without associated SSB in the same frequency layer, the values of N1 and N2 should be revisited.
Proposal 7: For FR2, NR only configures CSI-RS resources with associated SSB in the same frequency layer.
Proposal 8: Idle mode RRM is cell-specific while connected mode RRM is UE-specific.
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