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Introduction
In RAN1#88 meeting, following agreements were made on beam management: 
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 whether or not the mechanism for CSI acquisition framework can be applicable
A CSI framework was agreed in RAN1#87, single CSI framework can used for CSI acquisition and beam management. In this contribution we discuss few scenarios and corresponding CSI framework. 

Discussion
2.1 Scenario 1
Let’s assume a simple scenario where there is single TRP with single antenna panel and single UE with single antenna panel. Single TRP with multiple panels is same as multiple TRPs scenario which is discussed in scenario 2.

Figure 1, single TRP and single antenna panel
Following measurement setting can be configured to support both CSI acquisition and beam management in this scenario.
· M resource settings
· Resource setting 1: K>1 CSI-RS resources preferably with lower number of ports (e.g. 1 or 2) in each resource
· Resource setting 2: K>1 CSI-RS resources
· Resource setting 3: K=1 CSI-RS resource (e.g. up to 32 ports) 
· Resource setting 4: K ZP CSI-RS resources
· N Reporting settings
· Reporting setting 1: (one or more) CRI and RSRP
· Reporting setting 2: CRI, RI, PMI, CQI
· Reporting setting 3: RI, PMI, CQI
· Reporting setting 4: RI, CQI 
· L links
· Link 1: Resource setting 1, Reporting setting 1
· Link 2: Resource setting 3, Reporting setting 3
· Link 3: Resource setting 4, Reporting setting 3
· Link 4: Resource setting 3, Reporting setting 4
· Link 5: Resource setting 4, Reporting setting 4
· Link 6: Resource setting 2, Reporting setting 2
· Link 7: Resource setting 4, Reporting setting 2
In this example, there are 4 “Resource settings”, 4 “Reporting settings” and 7 “Links” configured to a UE. 
Resource setting 1 can be used for beam management, it can be configured to be periodic with a long periodicity, e.g. in the range of 100ms. Considering beam recovery, which can be more dynamic, aperiodic triggering can also be supported which can be same or separate resource setting. Resource setting 2 can be used for LTE class B type of operation especially for sub 6GHz operation. Resource setting 3 can be used for CSI acquisition, depending on whether the system operates in single-beam or multi-beam operation there is association between resource setting 1 and resource setting 3 or not. For example, in sub 6GHz single-beam operation resource setting 1 can be omitted. Resource setting 4 can be used for interference measurement, if NZP CSI-RS is also supported for interference measurement then resource setting 4 can also include NZP CSI-RS or it can be simply merged with other resource setting/s. 
Reporting setting 1 can be used for beam management where UE reports multiple CRI and possibly corresponding RSRP. Reporting setting 2 can be used for LTE class B type of operation. Reporting setting 3 is used for CSI acquisition which can be associated with reporting setting 1 when operating in multi-beam operation. Reporting setting 4 is similar to reporting setting 3 except there is no PMI feedback, which is targeting non-codebook based operation. There is relation between configured resource settings and reporting settings, for example, in single-beam based operation gNB doesn’t configure resource setting 1 and correspondingly reporting setting 1 to UE. 
Configured links indicate the association among resource settings and reporting settings. In the above example, Link 1 associates resource setting 1 and reporting setting 1; that means the UE has to use resources configured by resource setting 1 to obtain reporting quantities indicated by reporting setting 1. Link 2 and Link 3 associate different resource settings with same reporting setting. In the above example, Link 2 associates resource setting 3 and reporting setting 3, and Link 3 associates resource setting 4 and reporting setting 3; that means the UE has to use resources configured by resource setting 3 for channel measurement and resource setting 4 for interference measurement.  

2.2 Scenario 2
In this scenario, there are 2 TRPs with single antenna panel each, which is equivalent to single TRP with 2 antenna panels. Other scenarios with more TRPs or more antenna panels at TRP is further extension of 2 TRPs scenario, and the measurement setting can be further extended or merging (optimization) can be done according to deployment scenarios.

Figure 2, 2 TRPs and 2 antenna panels 
Following extended measurement setting can be considered in this scenario.
· M resource settings
· Resource setting 1: K>1 CSI-RS resources preferably with lower number of ports (e.g. 1 or 2) in each resource
· Resource setting 2: K>1 CSI-RS resources preferably with lower number of ports (e.g. 1 or 2) in each resource
· Resource setting 3: K>1 CSI-RS resources 
· Resource setting 4: K>1 CSI-RS resources 
· Resource setting 5: K= 1 CSI-RS resources (e.g. up to 32 ports) 
· Resource setting 6: K= 1 CSI-RS resources (e.g. up to 32 ports)
· Resource setting 7: K ZP CSI-RS resources
· N Reporting settings
· Reporting setting 1: (one or more) CRI and RSRP  
· Reporting setting 2: (one or more) CRI and RSRP 
· Reporting setting 3: CRI, RI, PMI, CQI  
· Reporting setting 4: CRI, RI, PMI, CQI  
· Reporting setting 5: RI, PMI, CQI 
· Reporting setting 6: RI, PMI, CQI 
· Reporting setting 7: RI, CQI 
· Reporting setting 8: RI, CQI
· L links
· Link 1: Resource setting 1, Reporting setting 1
· Link 2: Resource setting 2, Reporting setting 2
· Link 3: Resource setting 5, Reporting setting 5
· Link 4: Resource setting 7, Reporting setting 5
· Link 5: Resource setting 6, Reporting setting 6
· Link 6: Resource setting 7, Reporting setting 6
· Link 7: ..
· Link 8: ..
· 
In the above example, the number of resource settings, reporting settings and links are basically two folds that of scenario 1. Depending on supported transmission schemes in DL, gNB can flexibly configure number of resource settings, number of reporting settings and their links. 
Proposal: CSI acquisition and beam management are supported in the single CSI framework. gNB can flexibly configure measurement setting to support different scenarios and use cases including sub 6GHz and above 6GHz operations.
Conclusions
In this contribution we discussed CSI framework. We have following proposal:
Proposal: CSI acquisition and beam management are supported in the single CSI framework. gNB can flexibly configure measurement setting to support different scenarios and use cases including sub 6GHz and above 6GHz operations.
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