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[bookmark: _Ref462817227]Introduction
In RAN1#88 NR meeting in Athens, it was agreed [1] that CSI-RS can be used for RRM measurements for mobility in RRC_CONNECTED mode.
For CONNECTED mode RRM measurement for L3 mobility, CSI-RS can be used, in addition to IDLE mode RS
•	Note that RAN1 will consider configuration overhead and possible inter-gNB signaling overhead
•	Detection of neighbor cell for measurement is based on NR-SS
 
In this contribution, we discuss related measurement configurations for CSI-RS.
[bookmark: _Ref178064866][bookmark: _Ref462918989]Discussion
RRM measurement configuration based on CSI-RS
Since RAN1 has agreed to the use of CSI-RS measurements for connected mode RRM, we will address CSI-RS configuration inspired by the existing LTE configuration scope. Following the LTE configuration example, CSI-RS can be configured associated to IDLE mode NR-SS.  
Measurement window and periodicity configuration
Taking the learning from the LTE’s CSI-RS resource configuration as a baseline, the CSI-RS resource of NR is associated to the NR-SS (can be of the source cell or that of the neighbouring cells) via 
· A physical cell ID
· A CSI-RS periodicity and number of repetitions per NR-SS
· A time offset relative NR-SS
· A frequency offset (not in LTE) relative to NR-SS
[image: ]
Figure 2. An example of a CSI-RS measurement window and periodicity configuration
As in LTE, it shall be possible to configure multiple CSI-RS to the same NR-SS by exploiting different CSI-RS resources
[bookmark: _Ref477936672]The serving cell should be able to configure the measurement window where the UE can search for CSI-RS associated to either the serving cell or the neighbouring cell or both.
[bookmark: _Ref477936679]The CSI-RS measurement window configuration should contain at least the periodicity and time/frequency offsets relative to the associated NR-SS.
Configuring multiple CSI-RS associated to the same NR-SS
As in LTE, it should be possible to configure multiple CSI-RS per associated NR-SS. The different CSI-RS can be separated via configurations of CSI-RS-specific:
· sequence generation parameter
· CSI-RS resource element set within a subframe
· CSI-RS offset in time and/or frequency
· CSI-RS resource indicator (CRI)
In addition, it shall be possible to configure an individual offset per CSI-RS, not for separation purposes but for report triggering [3].
Beam group quality derived from CSI-RS measurements
Cell quality for CSI-RS is most naturally based on measurements of the associated NR-SS. However, since a CSI-RS for RRM measurements is typically configured with beamforming, CSI-RS measurements can be used for beam quality evaluations, both separately and in groups. One grouping is via the associated NR-SS, but another possibility is via configurable beam groups.
The serving cell should be able to configure the UE to group certain CSI-RSs from one cell and generate a single RRM measurement for this group.
The grouping method can be based on the associated NR-SS for the CSI-RS.
The generation of cell level measurements from multiple SS block level measurements is discussed in 3GPP and it has been agreed that the network can configure the UE to either use the strongest SS block or use the average of ‘N’ SS blocks to generate cell level measurements.
Agreement
1	Cell quality can be derived from N best beams where value of N can be configured to 1 or more than 1. 
FFS: Details of filtering to be applied
FFS: How the quality of the serving cell is determined (e.g. from serving beam only or cell quality)
FFS: Whether the agreement applies to both additional RS and idle RS.
FFS: Whether to only consider beams above a threshold ('good' beams)
  
The cell level measurement generation based on SS blocks is provided in R2-1702796 [1] and R2-1702797[2]. As the whole purpose of having CSI-RS measurements is to obtain beam level measurements, it would be fair to assume that the measurement report will contain beam level measurement values. Therefore, UE should perform both L1 and L3 filtering on individual CSI-RS signals separately and report the L3 filtered individual CSI-RS measurement values. However, the processing overhead of such a configuration could be large and hence it needs to be further evaluated. 
[bookmark: _Toc461106288]Conclusion
In this contribution, the following has been proposed:
1. The serving cell should be able to configure the measurement window where the UE can search for CSI-RS associated to either the serving cell or the neighbouring cell or both.
The CSI-RS measurement window configuration should contain at least the periodicity and time/frequency offsets relative to the associated NR-SS.
The serving cell should be able to configure the UE to group certain CSI-RSs from one cell and generate a single RRM measurement for this group.
The grouping method can be based on the associated NR-SS for the CSI-RS.
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