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Introduction
Pertinent agreements made on UE group based beam reporting and configuration of CSI-RS resources for beam management in RAN1 #90[1] and RAN1 #90b [2] can be summarized as follows:
	Summary of agreements:
· Support the following for group based beam reporting, if group based beam reporting is configured:
· In a beam reporting instance, a UE can be configured to report N different Tx beams that can be received simultaneously
· Note: UE may report N or fewer beams in a given reporting instance
· N is configured by the gNB where N<= Nmax
· Nmax depends on UE capability
· FFS:  how to define the UE capability
· N =2 is supported. Further study {4,8}
· Notes: Information indicating group is not required to be reported in Rel-15
Agreement:
Working assumption from RAN1#90 is confirmed:
For beam management CSI-RS, NR supports higher layer configuration of a set of single-symbol CSI-RS resources where
The set configuration contains an information element (IE) indicating whether repetition is “on/off”
Note: In this context, repetition “on/off” means:
“On”: The UE may assume that the gNB maintains a fixed Tx beam
“Off”: The UE can not assume that the gNB maintains a fixed Tx beam
Note: This does NOT necessarily mean that the CSI-RS resources in a set occupy adjacent symbols
Furthermore, the following details are agreed
CSI-RS resources in the resource set are TDMed if repetition is ON 
If repetition is ON, The UE does not expect different values for the following parameters across different CSI-RS resources within a resource set
Transmission periodicity
Number of antenna port subject to RAN4 decision
FFS for other parameters
Agreement:
NR supports the following configurations for beam management where a resource set is formed from multiple beam management CSI-RS resources and is contained within a resource setting:
Single resource set with repetition = “OFF”
UE reports CSI-RS resource indicator(s) within this resource set for CRI feedback
Single resource set with repetition = “ON”
UE does not report CRI



In this contribution, we address some remained details for group based beam reporting, especially discussing the necessary CSI-RS configuration in channel state information framework to complete the supporting of UE group-based beam reporting.
CSI-RS configuration for Group-based beam reporting
1 
2 
Discussion on Use Cases
In group-based beam reporting, the UE reports N = 2 different Tx beams that can be received simultaneously at the UE side. One use case for group-based beam reporting is the beam management for gNB with multiple transmit panels. Consider one TRP with two transmit antenna panels, as shown in Figure 2. Multiple transmit beams with different spatial direction can be formed on each panel. In group-based beam reporting, the UE can report two selected Tx beams, where one Tx beam is selected from the first panel and another Tx beam is selected from the second panel. Because those two Tx beams can be received by the UE simultaneously, the gNB can assume those two Tx beam are one ‘best’ analog beam combination that can be used for downlink transmission for that UE. When the UE is configured to measure K Tx beams, the UE should be aware of the partition of beams among all K beams conveyed in the CSI-RS. The UE should know which subset of those K beams are from the first panel and which subset of those K beams are from the second panel. 
[image: ]
Figure 1: Beam measurement for multi-panel TRP
Another use case is the beam selection for multi-TRP case. Consider an example shown in Figure 2. Multi-TRP transmission is supported between TRP1/TRP2 and UE A. To support joint transmission from TRP1 and TRP2, the UE A needs select one Tx beam for each TRP. In group-based beam reporting, the UE A can report two selected Tx beams back, where one Tx beam is selected for TRP 1 and another Tx beam is selected for TRP 2. Similarly to the case of multiple-panel gNB, the UE A should know which subset of those K beams are from TRP 1 and which subset of those K beams are from TRP 2. 
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Figure 2: Beam measurement for multi-TRP
CSI-RS configuration
As discussed previously, in the use cases of group-based beam reporting, the UE should be aware of the partition of K Tx beams that the UE is configured to measure and select for reporting. To support that, we can implement the following CSI-RS configuration. A UE is configured with two resource setting: resource setting #1 and resource setting #2. In each resource setting, there is one CSI-RS set with multiple CSI-RS resources for beam management. The Tx beam repetition of that CSI-RS set in both resource setting can be “Off”. For the example of figure 1 or figure 2, in the implementation of gNB, we can associate resource setting #1 with the first panel or TRP 1 and associate resource setting #2 with the second panel or TRP 2. The UE is configured to select one CSI-RS resource from resource setting#1 and one CSI-RS resource from resource setting #2 according to the group-based beam reporting. Therefore we propose the following CSI-RS configuration for group-based beam reporting:
Proposal 1: NR supports the following configuration for beam management:
· Two resource settings are configured.
· A single resource set in each resource setting with repetition = “Off”.
· The UE is configured to report one CSI-RS resource indicator from each resource settings according to the group-based beam reporting.
· The UE reports {CRI1, CRI2}, where CRI1 is a CSI-RS indicator within the resource set in the first resource setting and CRI2 is a CSI-RS indicator within the resource set in the second resource setting
Conclusions
In this contribution, we present our views on CSI-RS configuration for group-based beam reporting and the following proposal is made:
Proposal 1: NR supports the following configuration for beam management:
· Two resource settings are configured.
· A single resource set in each resource setting with repetition = “Off”.
· The UE is configured to report one CSI-RS resource indicator from each resource settings according to the group-based beam reporting.
· The UE reports {CRI1, CRI2}, where CRI1 is a CSI-RS indicator within the resource set in the first resource setting and CRI2 is a CSI-RS indicator within the resource set in the second resource setting
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