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1
Introduction
At RAN1#88 meeting, for RRM measurement for L3 mobility, the following agreements on the DL reference signals for RRM measurement were reached:
· At least NR secondary synchronization signal (NR-SSS) is used for DL based RRM measurement for L3 mobility in IDLE mode 

· FFS in IDLE mode potentially additional use of DM-RS for PBCH (if defined) for measurement

· FFS whether or not the NR-SSS alone will satisfy the requirements for RRM measurement 
· 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

And at RAN2#97bis meeting, for measurement configuration in NR, we have agreed that a measurement object is corresponding to one carrier frequency.
· 1
In NR, a measurement object is corresponding to one carrier frequency. 

· 2
As part of the Measurement Object it is possible to configure a list of CSI-RS resource specific configurations for RRM measurement. (If this CSI-RS configuration is found to be usable for other purposes then its placement in the measurement object can be reconsidered)
In this contribution, we further discuss measurement configuration for these two types of RS, i.e. IDLE mode RS and CSI-RS for L3 mobility.
2
Discussion
2.1 Measurement configuration for IDLE RS
For IDLE mode RS, according to RAN2 and RAN1 agreements, a measurement object in NR is corresponding to one carrier frequency, it is nature that the measurement of the IDLE mode RS should be configured per frequency carrier.  As the RAN1 agreements showing below, if the network configures the UE to measure a frequency without further information/indication (e.g. SS burst set periodicity and information to derive measurement timing/duration for this frequency), a default configuration for the IDLE RS will be assumed by the UE for this frequency. On the other hand, if a frequency carrier is configured and the NW also further provides other measurement information/indications in the measurement object, the UE uses the indicated configuration to perform IDLE RS measurement instead of the default configuration.
· For CONNECTED and IDLE mode UEs, NR should support network indication of SS burst set periodicity and information to derive measurement timing/duration (e.g., time window for NR-SS detection)

· Network provides one SS burst set periodicity information per frequency carrier to UE and information to derive measurement timing/duration if possible

· In case that one SS burst set periodicity and one information regarding timing/duration are indicated, UE assumes the periodicity and timing/duration for all cells on the same carrier

· RAN1 recommends shorter measurement duration than configured periodicity e.g., 1, 5 or 10 ms

· Note that L1/L3 filtering across multiple periods is still allowed

· FFS more than one periodicity/timing/duration indication 

· If the network does not provide indication of SS burst set periodicity and information to derive measurement timing/duration the UE should assume 5 ms as the SS burst set periodicity
· NR should support set of SS burst set periodicity values for adaptation and network indication

· Candidate periodicity values to be evaluated are [5, 10, 20, 40, 80 and 160 ms] 
Proposal 1. As part of the Measurement Object, a frequency specific configuration can be configured for IDLE mode RS measurement, which will override the default IDLE RS configuration.
The RAN1 agreements above don’t prohibit that a particular cell uses a different SS burst set period (e.g. 10 ms), even if UEs are configured to assume that cells on the frequency carrier use another SS burst set period (e.g. 80 ms). For  network deployment, there would be the real case that cells on the same frequency carrier may support different services thus may have different measurement requirement, and the SS burst set periodicity of neighbour cells on a frequency layer may be different. In LTE, the measurement object is configured per frequency with optional cell specific configurations, this can also applied in NR. For example, the measurement object may include cell-specific configurations for some particular cells which use a different SS burst set period, this may help UE to find these cells and to have better detection performance.
Proposal 2. As part of the Measurement Object, a list of cell specific configurations for IDLE RS can be configured, which will override the frequency specific IDLE RS configuration.
2.1 Measurement configuration for CSI RS for L3 mobility
For the configuration of CSI-RS for L3 mobility, the measurement object will be also corresponding to a frequency carrier, i.e. CSI-RS should be configured per frequency. To minimize the measurement (re)configuration signalling and inter-gNB coordination, as a potential solution, a default configuration for CSI-RS or at least some default CSI-RS configuration parameter values based on cell ID and possibly on the frequency carrier can be defined in the specification. This means that a UE can derive the CSI-RS configuration based on cell ID and possibly on the frequency carrier, without any RRC configuration signalling. However, in order not to restrict deployment flexibility, configurable CSI-RS could also be considered. For instance, a frequency specific CSI-RS configuration overriding or complementing the default configuration could be obtained by RRC signalling from the serving cell. Such a configuration could override some of or all the parameters of the default configuration, for example, change the number of CSI-RS antenna ports or increase the default CSI-RS periodicity. 
If CSI-RS resources are configured per frequency, one of the major issues is that, how does UE distinguish between the CSI-RS resources configured for its serving cell and the resources configured for neighbour cells. In our view, the mechanism for LTE CRS and NR IDLE RS can be reused for CSI-RS for L3 mobility. For example, as in LTE, UE should be able to differentiate the CSI-RS from different cells based on the CSI-RS received. E.g. UEs can derive the CSI-RS for RRM measurements for L3 mobility from the cell IDs of the serving and neighbour cells. 
Proposal 3. CSI-RS for RRM measurement should be configured per frequency carrier, i.e. as part of the measurement object, a frequency specific configuration (e.g. CSI-RS periodicity) can be configured for CSI-RS measurement.

Proposal 4. UE should be able to differentiate the CSI-RS from different cells based on the CSI-RS received. E.g. UEs can derive the CSI-RS for RRM measurements for L3 mobility from the cell IDs of the serving and neighbour cells.
According to the agreements of last meeting, a list of CSI-RS resource specific configurations for RRM measurement can be include in the measurement object, and the association between these CSI-RS specific resources and cells should be further studied. In our view, to minimize the measurement (re)configuration signalling, as discussed above, the association between CSI-RS resources and cells can be derived by UE itself, e.g. from the cell IDs embedded in the CSI-RS resources. And other solutions may also possible, e.g. including the mapping between the CSI-RS resources and the cells as part of the measurement object, and this make UE-specific CSI-RS resources configuration possible. No matter which solution, these CSI-RS resource specific configurations will associate to cells, and if a list of CSI-RS resource specific configurations is configured for a cell, these configurations will override the frequency specific CSI RS configuration for this cell.
Proposal 5. If a list of CSI-RS resource specific configurations is configured for a cell, these configurations will override the frequency specific CSI RS configuration
Since how to design the IDLE RS and CSI-RS is primarily RAN1’s task, we propose to notify RAN1 that RAN2 would like to minimize the RRC signalling and inter-gNB coordination for RRM measurement.
Proposal 6: Send an LS to RAN1 about that, for the configuration of IDLE RS and CSI-RS for RRM measurement, RAN2 would like to minimize the measurement (re)configuration signalling and inter-gNB coordination. 
3
Conclusion
In this contribution, some consideration on measurement configurations for connected UE is given with the following proposals:
Proposal 1. As part of the Measurement Object, a frequency specific configuration can be configured for IDLE mode RS measurement, which will override the default IDLE RS configuration.

Proposal 2. As part of the Measurement Object, a list of cell specific configurations for IDLE RS can be configured, which will override the frequency specific IDLE RS configuration.
Proposal 3. CSI-RS for RRM measurement should be configured per frequency carrier, i.e. as part of the measurement object, a frequency specific configuration (e.g. CSI-RS periodicity) can be configured for CSI-RS measurement.

Proposal 4. UE should be able to differentiate the CSI-RS from different cells based on the CSI-RS received. E.g. UEs can derive the CSI-RS for RRM measurements for L3 mobility from the cell IDs of the serving and neighbour cells.
Proposal 5. If a list of CSI-RS resource specific configurations is configured for a cell, these configurations will override the frequency specific CSI RS configuration.
Proposal 6: Send an LS to RAN1 about that, for the configuration of IDLE RS and CSI-RS for RRM measurement, RAN2 would like to minimize the measurement (re)configuration signalling and inter-gNB coordination. 
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