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1	Introduction
RAN1 made the following agreement in June AH:
Agreements:
· Following CSI-RS properties for RRM measurement for L3 mobility are supported in NR
· Configurable periodicity (as already agreed)
· {5, 10, 20, 40, [80, 160]} ms are supported
· This does not mean periodicity will be configured per CSI-RS resource
· Configurable transmission bandwidth (as already agreed)
· FFS candidate values
· Configurable measurement bandwidth (as already agreed) and frequency location
· At least minimum carrier bandwidth for each frequency band/range and at least one additional wider bandwidth for each SCS (e.g., maximum UE bandwidth) are supported
· FFS other candidate values for wider bandwidth for each SCS
· Measurement of CSI-RS in subband/bandwidth part which may or may not contain SS Blocks is supported
· Configurable parameters for sequence generation 
· Configurable numerology
· For each frequency range, subcarrier spacing values applicable to data, CSI-RS for beam management and SS block in the frequency range are supported
· Association between CSI-RS for RRM measurement and SS block
· It is assumed that property of spatial QCL between SS block and CSI-RS for beam management will be reused
· Configurable CSI-RS time/frequency resource (as already agreed)
· CSI-RS design including RE mapping and density for beam management is assumed as baseline
· Note that above properties are relevant for RAN4 RRM measurement evaluations and not intended to be an exhaustive list of properties


2	Discussion
2.1	Common CSI-RS configuration

In common CSI-RS configuration network indicates in a single configuration (with a set of CSI-RS properties) that are common to all SS blocks. Each SS block would have its corresponding/associated CSI-RS transmitted in specific time-frequency locations than can be derived based on the detected/measured SS block. These locations should be for example predefined in the 5ms transmission window which depend on the CSI-RS periodicity. The symbol locations with in the 5ms windows depends on e.g. number of SS blocks in SS burst, number of CSI-RS ports (corresponding to an SS block) and the symbol level mapping. This type of configuration could be used, for example, to facilitate the beam management procedures or if the common association is defined to be common for example a group of cell-IDs, L3 mobility measurements. With this type of common configuration the need to (re-)configure the UE based on different triggers can be reduced. 
[bookmark: _GoBack][image: ]
Figure 1. Example of Common CSI-RS configuration
When UE is configured with common CSI-RS configuration it is able to determine that to which cell the configuration applies based on the cell ID (PCI). When UE detects an SS block (index) it is able to determine the CSI-RS time (and frequency location) configuration based on the common configuration provided in advance in dedicated manner.
Common CSI-RS configuration signalling could be further extended to cover multiple cells/cell groups in case they share similar CSI-RS configuration.
[bookmark: _Ref485395401]Proposal 1: Support “common CSI-RS configuration” for a set of SS blocks

2.2	CSI RS Bandwidth 

· Configurable transmission bandwidth (as already agreed)
· FFS candidate values
To be updated.
2.3	RSRP definition for CSI-RS

CSI-RS RSRP measurement is envisioned to be used for multiple purposes. CSI-RS RSRP is likely to be used for beam related measurements and management. Additionally, RAN2 has decided that there will be CSI-RS RSRP based mobility.
Even though the CSI-RS RSRP measurement may be used for different purposes, the measurements shall be based on the configured resources, thus the used RE’s are known. One possible open issue relates to the measurement definition in terms of ports i.e. UE can be provided CSI-RS configuration with e.g. two ports. As the CSI-RS from different ports can be sent via different through different spatial filtering in transmitted, it would seem evident that from RSRP perspective these shall be treated as individual RSRP measurements.
[bookmark: _Ref490226494]Observation 1 : CSI-RSRP measurement quatity should be defined per configured CSI-RS port
Postprocessing, e.g. on L1 and/or L3 for different usage, is then something that can be defined by the different WGs based on the needs. E.g. in RAN4 could define a time domain L1 filtering of the measured CSI-RS RSRP measurements if this turns out to be necessary. RAN2 can define further L3 filtering based on the incoming physical measurements from L1. However, as discussed, such postprocessing of the actual physical measurement should not impact the measurement metric definition.
As discussed in [3] it should also be determined as part of the measurement quantity definition what is the spatial filtering assumption. Like noted also in [3], similar approach as for used for RX diversity could be considered for the RX spatial filtering, i.e. the measurement tries to capture the best CSI-RS RSRP that can be reached for the given CSI-RS port. 

2.4	Need for Additional Measurement Quantities

The different aspects that should be accounted in definition of measurement quantities for quality (or load) were discussed in [3] from the perspective of the SS block. Many aspects raised for SS block are also relevant from CSI-RS perspective. The nature of PS based systems with frequency domain scheduling, where the time and frequency carrying resource utilization leads to dynamically varying interference conditions, poses some challenges to obtain meaningfull estimate of the prevailing condition in terms of interference. 
It maybe concluded that as CSI-RS measure can be considered to be relative short term (like discussed earlier possible averaging covered by other WG’s) there may not be much merit to consider RSRQ type of measurement based on CSI-RS. If RSRQ type of measurement would be considered for CSI-RS, it should be considered where the RSSI would be measured. As the noted in Section 2.3, we are mostly interested the CSI-RS from a given port, thus RSRP should use RE’s configured for the port of interest, the RSSI could be measured from different locations. It could be derived from the same resources as the CSI-RS RSRP, or it could be derived using different set of resources, for example  the leftover resources not overlapping with the CSI-RS port (of interest) or any other configured CSI-RS port. But as noted, it could be preferable to keep the CSI-RS based measurements rather short, and avoid extension of the used resources outside the symbols that are used for transmitting the CSI-RS. On otherhand, more quality based measurement, like SINR, could be envisioned to be more easily obtainable based on the actual CSI-RS resources, if understood as estimate of the more short term conditions seen. 
[bookmark: _Ref490226496]Observation 2: When considering CSI-RS measurement as a short term measurement, it would be preferable to constraint the used resources within the configured CSI-RS RE’s 
Naturally not only the feasibility (and purpose) of different measurements quanties should be considered, but also the need. Thus it migth be necessary first consider the SS block based measurement quantities, and see if there are some additional measurements (like quality) that could be useful as a standalone measurements for CSI-RS or could provide additional information over those determined for SS block. 
[bookmark: _Ref490163421]Proposal 2: RAN1 should discuss the need of new measurement quantities for CSI-RS so that they would either complete or provide additional information on top of those defined based on SS block.

3	Conclusion
Observation 1 : CSI-RSRP measurement quatity should be defined per configured CSI-RS port
Observation 2: When considering CSI-RS measurement as a short term measurement, it would be preferable to constraint the used resources within the configured CSI-RS RE’s
Proposal 1: Support “common CSI-RS configuration” for a set of SS blocks
Proposal 2: RAN1 should discuss the need of new measurement quantities for CSI-RS so that they would either complete or provide additional information on top of those defined based on SS block.
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