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1 Introduction
During RAN2 NR Adhoc#2 meeting, measurement object configuration was discussion with following agreements. 
Agreements
1: 	In NR, each measurement identity links one measurement object with one reporting configuration. By configuring multiple measurement identities it is possible to link more than one measurement object to the same reporting configuration, as well as to link more than one reporting configuration to the same measurement object.
2:	In NR, a list of 'blacklisted' cells can be configured as part of the measurement object. 
3	A list of 'whitelisted' cells can be configured as in LTE
FFS Whether the whitelisted cells are part of the measurement object as in LTE or moved to some other part of the measurement configuration.
4	For NR-SS based RRM measurement, SS burst set periodicities can be configured. 
FFS Maximum number of possible periodicities (1 or more) per carrier. To be concluded after considering LS from RAN1.
5: NR-SS configuration for CONNECTED UE can be provided by dedicated signalling. 
6: CSI-RS measurement configuration is provided via dedicated signalling. 
Following agreements were reached for measurement report contents. 
Agreements
1:	Measurement report includes the measurement identity of the associated measurement configuration that triggered the reporting 
2: Cell measurement quantities can be included in the measurement report. RAN1 to confirm the cell measurement quantities to be supported.
3: The cell measurement quantities to be included in the measurement report are configurable by the network
4: maxReportCells is supported to indicate the maximum number of non serving cells to be reported by the UE (as in LTE) 
5: For event triggered reporting:
•	PCell and SCells cell quality are always included in the measurement report
•	Include cells in the cellsTriggeredList in the measurement report (same as LTE)
FFS cells to be included according to cellsTrigeredList to be clarified
6	Blacklisted cells, if provided, are not used in event evaluation and reporting (as in LTE)
7	If whitelisted cells are provided, only whitelisted cells are used in event evaluation and reporting (as in LTE)
8	Beam measurement (based on NR-SS and CSI-RS) can be included in the measurement report and can be configured by the network (i.e. network configures the UE to report beam identifier only, beam measurement result and identifier, or no beam reporting)
9: 	Measurement quantities can be configured by the network for beam measurement reporting. RAN1 to confirm the measurement quantities to be supported. 
FFS Whether the cell and beam measurement quantities to be reported need to be consistent.
10: For selection of x SS blocks to be included in the measurement report for each cell:
-	x can be configured separately from N (N used in cell quality derivation) 
FFS how to select the up to x SS blocks to be included
11: For cell events (A1 to A6 events), selection of y CSI-RS resource to be included in the measurement report for each cell:
-	y can be configured separately from N (N used in cell quality derivation) 
FFS how to select the up to y CSI-RS resource to be included
FFS measurement report content for Cx events
FFS whether to include the cell quality derived from NR-SS for the same cell to be included in a measurement report triggered based on CSI-RS, if the NR-SS measurement is available
In this contribution, we further discuss the measurement configuration with NR-SS and CSI-RS based on the above agreements.
2 Discussion
2.1 Measurement Object Configuration for NR-SS and CSI-RS
NR-SS
During last RAN2 meeting, it was agreed that for NR-SS based RRM measurement, SS burst set periodicities can be configured. It’s FFS maximum number of possible periodicities per carrier. According to RAN1 LS [1], RAN1 is considering using the timing configuration (SMTC) i.e., measurement window periodicity/duration/offset information for SS block based RRM measurement. For intra-frequency measurement, up to two measurement window periodicities can be configured. UE can be informed of which cell(s) is associated with which measurement window periodicity. But single measurement window offset and duration are configured per frequency carrier. For inter-frequency measurements, only single SMTC is configured per frequency carrier. 
Proposal 1: For inter-frequency measurement, single SMTC is configured as part of the measurement object for the corresponding frequency carrier.
Proposal 2: For intra-frequency measurement, single measurement window, duration and up to two measurement window periodicities are configured as part of the measurement object for the serving frequency. 
Proposal 3: For intra-frequency measurement with two measurement window periodicities, longer measurement window periodicity is configured as the default value and the other measurement window periodicity is configured with a lists of cells. 
In RAN2#98 meeting, it was agreed that SS block identifier can be included in measurement report. How to derive the time index for measurement report need to be considered. According to the LS [2], RAN1 considered both synchronous and asynchronous network. In asynchronous networks, UE need to derive the SS block time index for detected NR PSS/SSS of the neighbour cell; in synchronous networks, UE may be able to use serving cell’s timing as a reference for neighbour cell’s time and UE may not need to retrieve SS block time index from the neighbour cell. Furthermore, RAN1 agreed to support an indication informing UE whether the network is asynchronous or synchronous. It is up to RAN2 how to provide this indication. 
Considering the synchronous status is network-specific, the most straightforward way is to indicate it in RMSI. Although UE may not necessarily need the SS block time index for the cell re-selection process in IDLE/Inactive state, UE is required to read the SS block time index information (as well as SFN in NR PBCH) to derive the slot and radio frame boundaries after camp on a cell. If the synchronization information is carried in RMSI, UE may not need to read those information when camp on another cell after cell reselection. 
Proposal 4: The network asynchronous/synchronous indication is provided in RMSI. 
CSI-RS
RAN1 made a series of agreements regarding RRM measurement based on CSI-RS for L3 mobility at RAN1#NR-AH2 meeting. Following CSI-RS properties are supported in NR:  
· Configurable periodicity
· Configurable transmission bandwidth 
· Configurable measurement bandwidth and frequency location
· Configurable parameters for sequence generation 
· Configurable numerology
· Association between CSI-RS for RRM measurement and SS block
· Configurable CSI-RS time/frequency resource 
Proposal 5: RAN2 should provide configuration for the following properties for CSI-RS based RRM measurement: periodicity, transmission bandwidth, measurement bandwidth, frequency location, parameters for sequence generation, numerology, association between CSI-RS for RRM measurement and SS block and CSI-RS time/frequency resource. 
2.2 Measurement Report Configuration for NR-SS and CSI-RS
In NR, same as LTE, a measurement object is corresponding to one carrier frequency and a list of CSI-RS resource specific configuration for RRM measurement is configured as part of the measurement object. However, in LTE, whether to measure CRS or CSI-RS can be differentiated by the measurement events in the measurement report configuration. For example, the measurement reporting events concerning CRS are labelled AN with N equal to 1, 2 and so on. The measurement reporting events concerning CSI-RS are labelled CN with N equal to 1 and 2. Based on the reporting event configuration, UE knows, each measurement identity linking one measurement object with one reporting configuration is performed on CRS or CSI-RS. 
In RAN2#97bis meeting, it was agreed that Events A1-A6 can be configured to use CSI-RS in NR. Events are evaluated on the cell level quality. The agreed measurement model and cell quality derivation for NR-SS based RRM measurement are also applicable for CSI-RS. How to differentiate each measurement report configuration is concerning NR-SS or CSI-RS need to be considered. One method is that one field in measurement report configuration is used to indicate whether it’s for NR-SS or CSI-RS.  For the same measurement object, different measurement IDs can link the MO to different measurement report configurations concerning NR-SS and CSI-RS respectively.  
Proposal 6: One field in measurement report configuration indicates whether NR-SS or CSI-RS is measured. 
RAN2 agreed that beam measurement can be included in the measurement report and network and can be configured by network. Generally, one IE with two fields can indicate what information for beam measurement is provided in the measurement report. One field indicates no beam reporting or beam identifier only. The other field indicates the reporting quantity for the beam measurement. The information for beam measurement report is configured in measurement report configuration. 
Proposal 7: The IE for beam measurement report contains two fields, one indicating no beam reporting or beam identifier only, and the other indicating the reporting quantity for the beam measurement. 



Figure 1 Different MeasIDs for NR-SS and CSI-RS
Considering the numbers of SS blocks (x) and CSI-RS resources (y) to be included in the measurement report for each cell is also configured, one question is whether x, y are configured in measurement report configuration or measurement object configuration.  If they are configured in the measurement object, the values are the common for different measurement IDs with different measurement report configuration; if  they are configured in measurement report configuration, it’s possible that different measurement events in different measurement report configurations can have different values of x&y. The benefit and motivation to support the flexibility of different x, y values in different measurement report configuration are not justified. But additional complexity at both network and UE side are expected. First, it’s unclear how to configure proper values of x&y for different events at the network side; second, UE need to maintain and send different numbers of beam measurements triggered by different events. 
Proposal 8: The numbers of x SS blocks and y CSI-RS resources to report beam measurements are configured in the measurement object. 


3 Conclusions
In this contribution, we further discuss the measurement configuration for NR-SS and CSI-RS. 
Proposal 1: For inter-frequency measurement, single SMTC is configured as part of the measurement object for the corresponding frequency carrier.
Proposal 2: For intra-frequency measurement, single measurement window, duration and up to two measurement window periodicities are configured as part of the measurement object for the serving frequency. 
Proposal 3: For intra-frequency measurement with two measurement window periodicities, longer measurement window periodicity is configured as the default value and the other measurement window periodicity is configured with a lists of cells. 
Proposal 4: The network asynchronous/synchronous indication is provided in RMSI. 
Proposal 5: RAN2 should provide configuration for the following properties for CSI-RS based RRM measurement: periodicity, transmission bandwidth, measurement bandwidth, frequency location, parameters for sequence generation, numerology, association between CSI-RS for RRM measurement and SS block and CSI-RS time/frequency resource. 
Proposal 6: One field in measurement report configuration indicates whether NR-SS or CSI-RS is measured. 
Proposal 7: The IE for beam measurement report contains two fields, one indicating no beam reporting or beam identifier only, and the other indicating the reporting quantity for the beam measurement. 
Proposal 8: The numbers of x SS blocks and y CSI-RS resources to report beam measurements are configured in the measurement object. 
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