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1 Introduction
In RAN1 NR-AH, the following agreements on CSI framework were made [1]: 
	Agreements:
· Refine the agreement on RS and IM settings as follows:
· “RS setting” is renamed as “Resource setting”, comprising configuration for signal for channel and/or interference measurement
· Remove “IM setting”
· Terminology clarification
· A UE can be configured with N≥1 CSI reporting settings, M≥1 Resource settings, and 1 CSI measurement setting, where the CSI measurement setting includes L ≥1 links
· Each of the L links corresponds to a CSI reporting setting and a Resource setting
· At least the following configuration parameters are signaled via RRC at least for CSI acquisition: 
· N, M, and L – indicated either implicitly or explicitly
· In each CSI reporting setting, at least: reported CSI parameter(s), CSI Type (I or II) if reported, codebook configuration including codebook subset restriction, time-domain behavior, frequency granularity for CQI and PMI, measurement restriction configurations
· In each Resource setting: 
· A configuration of S≥1 CSI-RS resource set(s) 
· Note: each set corresponds to different selections from a “pool” of all configured CSI-RS resources to the UE
· A configuration of Ks ≥1 CSI-RS resources for each set s, including at least: mapping to REs, the number of ports, time-domain behavior, etc.
· In each of the L links in CSI measurement setting: CSI reporting setting indication, Resource setting indication, quantity to be measured (either channel or interference)
· One CSI reporting setting can be linked with one or multiple Resource settings
· Multiple CSI reporting settings can be linked with the same Resource setting
· At least following are dynamically selected by L1 or L2 signaling, if appilicable
· One or multiple CSI reporting settings within the CSI measurement setting
· One or multiple CSI-RS resource sets selected from at least one Resource setting
· One or multiple CSI-RS resources selected from at least one CSI-RS resource set
· FFS until the next meeting about details of dynamic triggering



In RAN1#88 meeting, the following agreements on beam management framework were made [2]
	Agreements:
· A UE can be configured with the following high layer parameters for beam management:
· N≥1 reporting settings, M≥1 resource settings
· The links between reporting settings and resource settings are configured in the agreed CSI measurement setting
· CSI-RS based P-1 & P-2 are supported with resource and reporting settings
· P-3 can be supported with or without reporting setting  
· A reporting setting at least including
· Information indicating selected beam(s)
· L1 measurement reporting
· FFS details (e.g., based on RSRP or CSI, etc.)
· Time-domain behavior: e.g. aperiodic, periodic, semi-persistent
· Frequency-granularity if multiple frequency granularities are supported
· A resource setting at least including
· Time-domain behavior: e.g. aperiodic, periodic, semi-persistent
· RS type: NZP CSI-RS at least
· At least one CSI-RS resource set, with each CSI-RS resource set having K≥1 CSI-RS resources
· FFS whether or not support >1 CSI-RS resource set per resource setting
· Some parameters of K CSI-RS resources can be the same, e.g. port number, time-domain behavior, density and periodicity if any
Further discussion offline whether or not the mechanism for CSI acquisition framework can be applicable –


Furthermore, during last RAN1 meeting DL RS for layer 3 mobility was agreed below in [2]. 
	Agreement:
· 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 
Agreement:
· 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 make some clarifications on the CSI-RS used for RRM measurement in CONNECTED, which should be considered by RAN2 for RRC configuration. 
2 Discussion
According to the agreements achieved in RAN1, a wide range of use cases should be supported by CSI-RS. CSI Type I feedback, CSI Type II feedback, beam management and RRM measurement for cell-level mobility will rely on the measurement with CSI-RS.  It also agreed in RAN1 that detection of neighbour cell for measurement is based on NR-SS. CSI-RS resources on which UE measures are configured explicitly by the network. So blind detection of CSI-RS resources in the UE is not required.
Observation 1: CSI-RS in NR will support CSI acquisition, beam management and RRM measurement in RRC_CONNECTED mode. 
Observation 2: CSI-RS resources for RRM measurement are configured explicitly by network. 
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]As indicated in the previous, CSI-RS resources are used for different functions. For CSI acquisition and beam management, CSI-RS resources is configured for physical measurement. Whether the mechanism for CSI acquisition framework, e.g. the configuration of CSI reporting settings, Resource settings and measurement setting can be applicable for beam management should be studied in RAN1. The question is if the CSI-RS resources for CSI acquisition/beam management and RRM should be configured separately. 
First, the beamformer property and antenna port for the two might not be the same. Second, RRM measurement reporting might not consider exactly the same CSI-RS resources as used for physical layer measurements e.g. a lower periodicity may be used. Third, the CSI-RS resources configured for physical measurements are likely to change more frequently. Furthermore, RAN1 is considering a CSI acquisition framework with multiple CSI reporting settings and resource settings, which are linked by measurement setting. All of the above settings are configured via RRC. However, for CSI-RS resource used for RRM, the configuration should follow the RRM measurement framework. For example, the network configures measurement objects, specifying which CSI-RS resources to be measured. 
Observation 3: CSI-RS resources for L1 and L3 measurement may be different in the aspect of beam former property, physical resource allocation and configuration methodology. 
Proposal 1 CSI-RS for CSI acquisition/beam management and RRM measurement are configured independently.
In LTE, each CSI-RS resource is identified by an ID. In Rel-11 for COMP, the IE CSI-RS-ConfigNZPId is used to identify a CSI-RS resource configuration using non-zero transmission power. In Rel-12 for small cell on/off, MeasCSI-RS-Id for each CSI-RS resource is defined for DRS in Rel-12, the maximum value of which is 96. 
In NR with multiple beam operation, it was agreed in RAN2#95bis meeting that UE at least measures one or more individual beams and gNB should have mechanisms to consider those beams to perform HO. Furthermore, UE should be able to identify a beam. FFS how beams are identified. Although RAN2 are talking about the term ‘beam’ for RRM measurement in RRC involved HO, there is no clear definition of ‘beam’. From RRM measurement aspect, what UE can measure is beamformed signals, e.g. CSI-RS or NR-SS. So each beam is supposed to be measured through the signals and CSI-RS identification is equivalent to beam identification. 
We think the same principle in LTE can be used. Each CSI-RS resource for RRM is identified by an ID. It can be used to indicate which CSI-RS resource is measured. It can further support individual beam report. So the network can figure out which beams are best N beams. 
If the need for an ID is confirmed, a generic and straightforward way is that the ID is defined and configured by the network. Currently, the maximum value of CSI-RS ID in DRS is 96. It is FFS whether the range of the ID in NR needs to be extended or not, which depends both the network deployment and UE capability. 
Proposal 2 Each CSI-RS resource for RRM measurement is identified by an ID, which is configured by the network. 
In RAN2#95bis meeting, it was agreed that UE should be able to distinguish between the beams from its serving cell and the beams from non-serving cells for RRM measurement in active mobility. UE should be able to determine if a beam is from its serving cell. If CSI-RS is used for RRM, it is supposed that UE should be able to distinguish between the CSI-RS resources configured for its serving cell and the CSI-RS configured for the non-serving cells. So the association between each CSI-RS resource and one cell should be defined. 
In one solution, the association between the CSI-RS and the serving cell/neighbouring cells can be derived by UE itself. Another option is that the association between the CSI-RS and the serving cell/neighbouring cell is configured by RRC.

In LTE, CSI-RS is scrambled by physical cell ID, different CSI-RS belonging to different cells will be scrambled by different physical cell ID. Although cell identification information is carried in the CSI-RS, it may not be reliable to rely on the scrambling code to figure out the association between each CSI-RS and the serving cell/non-serving cells. False detection is concerned. Otherwise, certain sequences carrying the physical cell ID e.g. NR-SS are transmitted together or encoded in the CSI-RS. In this case, the CSI-RS is not exactly the same as the CSI-RS being discussed in RAN1 according to the CSI-RS framework agreed. It’s some kind of new reference signal. In this solution, the performance for physical cell ID deriving from CSI-RS should be evaluated in RAN1. 
In the other solution, each set of CSI-RS is associated to a physical cell ID, which is configured by RRC. Since each CSI-RS is identified by an ID and associated to a physical cell ID, UE can distinguish each CSI-RS and associate it to cell. Based on the association, UE can perform RRM measurement and trigger measurement report considering N best beams with each beam corresponding to one CSI-RS. Although, more RRC signalling overhead is expected due to the information indicating the corresponding physical ID, the signalling overhead is marginal compared to the total RRC configuration for CSI-RS used for RRM.  
Proposal 3:RAN2 considers to associate each set of CSI-RS resources to a cell by RRC configuration.
3 Conclusion
In this contribution, the configuration of CSI-RS for CONNECTED RRM measurement are discussed. The observations and proposes are summarized as below:
Observation 1: CSI-RS in NR will support CSI acquisition, beam management and RRM measurement in RRC_CONNECTED mode. 
Observation 2: CSI-RS resources for RRM measurement are configured explicitly by network. 
Observation 3: CSI-RS resources for L1 and L3 measurement may be different in the aspect of beam former property, physical resource allocation and configuration methodology. 
Proposal 1 CSI-RS for CSI acquisition/beam management and RRM measurement are configured independently.
Proposal 2 Each CSI-RS resource for RRM measurement is identified by an ID, which is configured by the network. 
Proposal 3:RAN2 considers to associate each set of CSI-RS resources to a cell by RRC configuration.
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