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Discussion and Decision
1
Introduction
RAN1#90bis the following agreements have been make related to the support of CSI-RS for beam management:
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

· FFS: Further support additional configuration by down selection from the following two alternatives:

· (a) Multiple resource sets, all with repetition = “ON” 

· UE reports CSI-RS resource set indicator(s) for CRI feedback
· FFS: Whether set ID(s) are local within a resource setting or global across all resource settings

· (b) Multiple equal-size resource sets, all with repetition = “OFF”

· UE reports distinct local CSI-RS resource indicator(s) within one or more resource sets. The UE can assume that the gNB applies the same Tx beams in the same order for each of the sets
· Note: Not all configurations are applicable for P1/P2/P3

· FFS: Dimensioning of the bit width of the UCI field which can carry either CRI(s) or CSI-RS resource set indicator(s)
In this contribution, the remaining aspects of CSI-RS design for  beam management are discussed.
2  Discussion on Multiple CSI-RS Resource Set Configurations for DL BM
In RAN1#90bis meeting, it was agreed to perform down-selection between multiple CSI-RS resource set configurations for downlink beam management when higher layer parameter CSI-RS-ResourceRep set to ‘ON/OFF’.
Figure 1 shows an example of multiple NZP-CSI-RS resource configurations for downlink beam management with higher layer parameter CSI-RS-ResourceRep set to ‘ON’. Here, two CSI-RS resource sets are configured with periodic four resources within each set. The configuration enables flexibly various gNB TX beam and UE RX beam sweeping configurations as well as the reporting of the strongest CSI-RS resource set indices associated with different gNB TX beams and resources therein. In other words, the configuration can support DL BM P1 procedure. Since same gNB TX beam is used for the transmission of CSI-RS resources within subframe, no extra TX beam switches is needed for this configuration during subframe. As a result of this, the number of scheduling restrictions is minimized enabling more flexible system operation.
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Figure 1. An example of  multiple CSI-RS resource configutation for beam management with higher layer parameter CSI-RS-ResourceRep set ON.

Observation 1: Multiple NZP-CSI-RS resource set configuration with higher higher layer parameter CSI-RS-ResourceRep set to ‘ON’ can support flexibly different DL BM P1 configurations without imposing additional implementation constraints at gNB-side. 
Figure 2 shows an example of multiple NZP-CSI-RS resource configurations for downlink beam management with higher layer parameter CSI-RS-ResourceRep set to ‘OFF’. Two CSI-RS resource sets are configured with periodic four resources within each set. With respect to CSI-RS-ResourceRep set to ‘ON’ approach, in principal, there is no TDM contstraint for CSI-RS antenna ports associated with resources when  CSI-RS-ResourceRep set to ‘OFF’. As a result of this, simulatanous multi-beam transmission can be enabled. The configuration provides support for gNB TX beam sweeping and limited UE RX beam sweeping configurations. Furthermore, the configuration supports the reporting of the strongest CSI-RS resource indices associated with different gNB TX beams and resources therein. Therefore, the configuration can support DL BM P1 procedure. Due to different gNB TX beam is used for the transmission of CSI-RS resources within subframe, extra TX beam switches are needed during subframe. As a result of this, further scheduling restrictions are imposed resulting inefficient system operation.
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Figure 2 An example of  multiple CSI-RS resource configutation for beam management with higher layer parameter CSI-RS-ResourceRep set OFF.
Observation 2: Multiple NZP-CSI-RS resource set configuration with higher layer parameter CSI-RS-ResourceRep set to ‘OFF’ leads to less efficient system operation compared to the configuration with CSI-RS-ResourceRep set to ‘ON’. 

Proposal 1: Support Multiple NZP-CSI-RS resource set configuration with higher layer parameter CSI-RS-ResourceRep set to ‘ON’.
3
Conclusions

In this contribution, the remains aspects of CSI-RS design for beam managemeent have been considered. 
Based on the discussions, the following observations have been made:

Observation 1: Multiple NZP-CSI-RS resource set configuration with higher higher layer parameter CSI-RS-ResourceRep set to ‘ON’ can support flexibly different DL BM P1 configurations without imposing additional implementation constraints at gNB-side. 

Observation 2: Multiple NZP-CSI-RS resource set configuration with higher layer parameter CSI-RS-ResourceRep set to ‘OFF’ leads to less efficient system operation compared to the configuration with CSI-RS-ResourceRep set to ‘ON’. 

Based on the discussions, the following proposals have been made:

Proposal 1: Support Multiple NZP-CSI-RS resource set configuration with higher layer parameter CSI-RS-ResourceRep set to ‘ON’.
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