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1. Introduction

In NR, there are two types of RRM measurement for mobility, including SSB based measurements and CSI-RS based measurements. In this contribution, we provide the discussion on the requirements on CSI-RS based measurements.
2. Discussion
In RAN1, the followings have been agreed on CSI-RS resources used for mobility in [1].
	Agreements:

· For each CSI-RS resource, at most one associated SSB can be configured 

· If associated SSBs are configured for CSI-RS, maximum N1=96 number of CSI-RS resources can be configured per frequency layer

· M>=1 number of CSI-RS resources per associated SSB can be configured
· 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

Agreements:
Parameter Name

Description

Candidate values

Commonality of the configured value(s) across multiple resources

Cell_ID
Physical Cell ID for CSI-RS

0, 1, …, 1007

Common value is assigned across all the resources configured for a cell

slotConfig
Contains periodicity and slot offset for periodic/semi-persistent CSI-RS

FFS slot offset details (no additional RRC impact)

Periodicity: {5, 10, 20, 40} msec
Offset: 0, 1, …, P-1 slots, where periodicity P is in terms of slots in the CSI-RS numerology

Configured per resource
…
…
…
…
Associated-SSB

For each CSI-RS resource, at most one associated SSB can be configured

Note: If the associated-SSB is signaled, UE is not required to monitor CSI-RS resource(s) when the UE cannot detect the associated SSB

{0, 1, …, L-1}

Configured per resource

This field is optional per frequency layer
QCLed-SSB

The CSI-RS resource is either QCL’ed not QCL’ed with the associated SSB in spatial parameters

{yes, no}

Configured per resource

This field is conditionally indicated if associated-SSB is configured
 


For CSI-RS based measurement, the UE is indicated with CSI-RS resources configuration by network. The CSI-RS periodicity can be configured in the range {5, 10, 20, 40}ms. When CSI-RS periodicity is configured with 5ms, UE at least needs to obtain half-frame level timing synchronization before performing CSI-RS based measurements. When CSI-RS periodicity is configured with 10ms, UE at least needs to obtain frame level timing synchronization of neighbour cell for CSI-RS based measurements. When CSI-RS periodicity is configured with ≥20ms, UE at least needs to obtain frame level timing synchronization and SFN of neighbour cell for CSI-RS based measurements.
If UE has already identified a neighbour cell by detecting PSS/SSS/PBCH-DMRS and reading PBCH, UE could directly derive the neighbour cell timing and perform CSI-RS based measurement on the neighbour cell. For this case, the measurement reporting delay for the neighbour cell is a measurement period of CSI-RS based measurements.

Proposal 1: When a neighbour cell is already identified, it is suggested that the CSI-RS based measurement reporting delay for the neighbour cell is defined as a measurement period of CSI-RS based measurement, which can be expressed as: TCS-RS_measurement_period.

If a neighbour cell is not identified but indicated with being synchronous with the serving cell, UE could obtain the symbol level timing information of neighbour cells detecting PSS/SSS and derive the rest timing information neighbour cell by utilizing serving cell timing. For this case, the measurement reporting delay for the neighbour cell includes PSS/SSS detection time and a measurement period of CSI-RS based measurements.
Proposal 2: When a neighbour cell is not identified but indicated being synchronous with the serving cell, it is suggested that the CSI-RS based measurement reporting delay for the neighbour cell includes PSS/SSS detection time and a measurement period of CSI-RS based measurement, which can be expressed as: TPSS/SSS_sync + TCS-RS_measurement_period.

If a neighbour cell is neither identified nor indicated with being synchronous with the serving cell, then UE needs to perform SSB detection for the purpose of obtaining sufficient timing information of neighbour cell. UE could not obtain sufficient timing information of the neighbour cell by detecting PSS/SSS. UE shall also detect SSB index for obtaining more timing information. The delay requirements on SSB index acquisition are discussed in [2], both PBCH-DMRS detection and PBCH decoding are needed for reading SSB index. Thus, UE could get the complete cell timing information if SSB index acquisition requirements are met. Then, the measurement reporting delay for the neighbour cell consists of PSS/SSS detection time, SSB index acquisition delay and a measurement period of CSI-RS based measurements.
Proposal 3: When a neighbour cell is neither identified nor indicated being synchronous with the serving cell, it is suggested that the CSI-RS based measurement reporting delay for the neighbour cell includes PSS/SSS detection time, SSB index acquisition delay and a measurement period of CSI-RS based measurement, which can be expressed as: TPSS/SSS_sync + TSSB_time_index + TCS-RS_measurement_period.

Where, TPSS/SSS_sync is the time period used in PSS/SSS detection, TSSB_time_index is the time period used to acquire the SSB index.
In previous RAN4 meeting, the requirements on PSS/SSS detection and SSB index acquisition have been discussed and captured for SSB based measurements. The requirements on PSS/SSS detection and SSB index acquisition applied for SSB based measurements can be reused for CSI-RS based measurements. Therefore, RAN4 need to further study the CSI-RS measurement performances, including measurement period and measurement accuracy of CSI-RSRP/CSI-RSRQ/CSI-SINR.

Proposal 4: For CSI-RS based measurements, RAN4 need to study the measurement period and measurement accuracy of CSI-RSRP/CSI-RSRQ/CSI-SINR.
3. Conclusions

This contribution provides the analysis on the CSI-RS based measurements requirements in NR. The followings is provided:
Proposal 1: When a neighbour cell is already identified, it is suggested that the CSI-RS based measurement reporting delay for the neighbour cell is defined as a measurement period of CSI-RS based measurement, which can be expressed as: TCS-RS_measurement_period.

Proposal 2: When a neighbour cell is not identified but indicated being synchronous with the serving cell, it is suggested that the CSI-RS based measurement reporting delay for the neighbour cell includes PSS/SSS detection time and a measurement period of CSI-RS based measurement, which can be expressed as: TPSS/SSS_sync + TCS-RS_measurement_period.

Proposal 3: When a neighbour cell is neither identified nor indicated being synchronous with the serving cell, it is suggested that the CSI-RS based measurement reporting delay for the neighbour cell includes PSS/SSS detection time, SSB index acquisition delay and a measurement period of CSI-RS based measurement, which can be expressed as: TPSS/SSS_sync + TSSB_time_index + TCS-RS_measurement_period.

Proposal 4: For CSI-RS based measurements, RAN4 need to study the measurement period and measurement accuracy of CSI-RSRP/CSI-RSRQ/CSI-SINR.
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