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Introduction
In RAN1#89 meeting, following agreement was made: 
Agreements:
· Maximum value of Ks for CSI acquisition is no more than 8
And, email discussion is started after the meeting to determine maximum number of CSI reporting settings (N value), maximum number of resources settings (M value), maximum number of resource sets (S value), the number of links (L), and/or maximum number resources per resource set  (Ks value) in both non-CA and CA scenarios

In this contribution we discuss some use cases to help understand the required values of resource setting, reporting setting etc.  

Discussion
2.1 Example Scenario 
For example, in figure 1 there are 6 TRPs in a cell, and an UE is located in the middle of TRP 2, 4 and 5.


Figure 1, example of a cell and TRPs within
An UE can be configure with multiple resource settings, each resource setting corresponding to each TRP or multiple resource settings can correspond to one TRP. Similar to CoMP scenario in LTE, an UE can be configured a limited number of resource settings and reporting settings by higher layer, for example in figure 1 above, only resource settings and reporting settings corresponding to TRP 2, 4 and 5 are configured to the UE. Since CSI acquisition and beam management are supported in single CSI framework, different use cases should be taken into account while considering resource settings and reporting settings. At least following use cases should be considered for resource settings and reporting settings in CSI framework.
· Beam management
· Periodic CSI-RS
· Aperiodic CSI-RS
· Semi-persistent CSI-RS
· CSI acquisition
· LTE class A like operation
· LTE class B like operation
· Reciprocity based operation
· Multi TRP operation 
· Hybrid operation
It has been agreed that no more than 8 CSI-RSs are configured for CSI acquisition, in the case of multi TRP operation 3 times the number of CSI-RS resources are required if 3 TRPs are operating in CoMP like transmission. It can be envisioned that for CSI acquisition purpose, required number of CSI-RS resources are limited, thus the focus of discussion below is mainly for beam management.
For beam management, resource settings should be configured flexibly to support P-1, P-2 and P-3 procedures, and P-1 is basically combination of P-2 and P-3 procedures. For example, as depicted in figure 1, a UE is configured “resource setting 2”, “resource setting 4” and “resource setting 5”. Each resource setting comprises K=16 CSI-RS resources, thus the UE monitors 48 CSI-RS resources in total. If number of resource settings increases or number for resources within a resource setting increases then the total number of CSI-RS resources a UE monitors will increase. Periodic, aperiodic and semi-persistent CSI-RS can be configured to a UE for flexible beam management, thus multiple resource settings (or resource sets) corresponding one TRP is necessary, and however the UE may independently monitor periodic, aperiodic and semi-persistent CSI-RS resource.  P-2 and P-3 procedures can be supported by aperiodic CSI-RS configuration,  and 1 or 2 resource settings (or resource sets) are required per TRP. Same resource setting (or resource set) can used for P-2 and P-3 with 1 bit indication along with dynamic triggering. To support P-1 procedure by periodic CSI-RS, 2 resource settings (or resource sets) may be required. 2 periodic resource settings (or resource sets) for P-1 procedure with different attributes are configured by higher layer, one resource setting is configured for TRP Tx beam sweeping and another one is configured for UE RX beam sweeping. If we consider 3 TRPs are involved in beam management, then 9 or more resource settings (or resource sets) might be needed. For beam management purpose, an example of resource setting can look like following:
· Resource setting 1: (corresponding to 1st TRP)
· Resource set 1: Ks= [16] CSI-RS resources, periodic, with TRP TX beam sweeping
· Resource set 2: Ks= [16] CSI-RS resources, periodic, without TRP TX beam sweeping
· Resource set 3: Ks= [16] CSI-RS resources, aperiodic, with or without TRP TX beam sweeping
· Resource setting 2: (corresponding to 2nd TRP)
· Resource set 1: Ks= [16] CSI-RS resources, periodic, with TRP TX beam sweeping 
· Resource set 2: Ks= [16] CSI-RS resources, periodic, without TRP TX beam sweeping
· Resource set 3: Ks= [16] CSI-RS resources, aperiodic, with or without TRP TX beam sweeping
· Resource setting 3: (corresponding to 3rd TRP)
· Resource set 1: Ks= [16] CSI-RS resources, periodic, with TRP TX beam sweeping
· Resource set 2: Ks= [16] CSI-RS resources, periodic, without TRP TX beam sweeping
· Resource set 3: Ks= [16] CSI-RS resources, aperiodic, with or without TRP TX beam sweeping

For beam management, with above configuration of resource settings, at least following reporting settings will be required. 
· Reporting setting 1: UE reports CRI and RSRP or Null
· Reporting setting 2: UE reports CRI and RSRP or Null
· Reporting setting 3: UE reports CRI and RSRP or Null
Multiple links are configured by higher layer associating reporting settings and resource settings. For example, following links are higher layer configured, where Link 1, 2 and 3 are associated with 1st TRP; Link 4, 5 and 6 are associated with 2nd TRP; Link 7, 8 and 9 are associated with 3rd TRP. triggered by .
· Link 1: Resource setting 1, Resource set 1, Reporting setting 1
· Link 2: Resource setting 1, Resource set 2, Reporting setting 1
· Link 3: Resource setting 1, Resource set 3, Reporting setting 1
· Link 4: Resource setting 2, Resource set 1, Reporting setting 2
· Link 5: Resource setting 2, Resource set 2, Reporting setting 2
· Link 6: Resource setting 2, Resource set 3, Reporting setting 2
· Link 7: Resource setting 3, Resource set 1, Reporting setting 3
· Link 8: Resource setting 3, Resource set 2, Reporting setting 3
· Link 9: Resource setting 3, Resource set 3, Reporting setting 3
In the above example, resource set 1 and 2 are periodically configured thus the UE reports according to associated reporting setting and resource set attributes. P-2 and P-3 procedures can be dynamically triggered, for example, gNB dynamically triggers “reporting setting 1” and transmits CSI-RS according to “Link 3”, gNB also indicates P-2 or P-3 using 1 bit signal.  For P-2, the UE reports CRI and RSRP measured on CSI-RS resource indicated by “Link 3” and for P-3 the UE measures CSI-RS resource indicated by “Link 3” but does not report CRI.
Proposal1:  for beam management, multiple resource settings are configured to a UE considering multiple TRPs in a cell.
Proposal2: dynamic indication of beam management procedures P-2 or P-3 is supported. 
Conclusions
In this contribution we discussed some details of CSI framework, and we have following proposals: 
Proposal1:  for beam management, multiple resource settings are configured to a UE considering multiple TRPs in a cell.
Proposal2: dynamic indication of beam management procedures P-2 or P-3 is supported. 
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