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Introduction
In RAN2#97 meeting the following agreements were made for beam management.
	Agreements
1	RRC/RRM shall not be required to know which beam is actually being used for transmission at a certain time. And the “beam switch procedure” in “Zero/Minimum RRC involvement” should be transparent to RRC/RRM.
2	For the purpose of Zero/Minimum RRC involvement mobility, a the CSI-RS configuration should be at least configurable to UE by dedicated signalling (does not preclude this CSI-RS configuration being used for other purposes)
=>	Ask RAN1 whether the CSI-RS configured for beam management is the same as the CSI-RS configured for RRM. Details of the question can be worked offline.
3	UL SRS or measurements reported from UE on the DL reference signal, or other information known to the network, can be used in the maintenance of CSI-RS configuration.
FFS whether CSI-RS configuration for Zero/Minimum RRC involvement mobility and measurement reporting for maintenance of CSI-RS configuration is within RRC or MAC or L1.


In this contribution we further discuss the necessity of introduction of new measurement events for the maintenance of CSI-RS configuration in beam management and some details of events.
Discussion
Other events for CSI-RS
The network needs to configure CSI-RS configuration sets for beam management via RRC. The number of beams may be large in NR. If the network maintains suitable CSI-RS configuration sets for beam management, the overhead of beam management reporting would be reduced. For example, in figure 1 the network can configure a subset of CSI-RS resources of TRP-1 (set 2) to UE via RRC as a CSI-RS measurement set for beam management. When UE moves to the TRP-2, the network can change the CSI-RS measurement set for beam management to a subset of CSI-RS resources of TRP-2 (set 3). 


Figure 1 Example for configuration of suitable CSI-RS measurement sets for beam management
It was agreed that measurement reported from UE on the DL reference signal can be used in the maintenance of CSI-RS configuration for beam management. There are two options to use measurement reporting in the maintenance of CSI-RS configuration for beam management:
Option 1: Use events A1-A6 or periodical measurement reporting in NR.
Option 2: Introduce events C1/C2 in NR and use them for maintenance of CSI-RS configuration for beam management.
In LTE, events C1 and C2 were introduced in R12.
	Event C1 (CSI-RS resource becomes better than threshold)
Inequality C1-1 (Entering condition)


Inequality C1-2 (Leaving condition)


Event C2 (CSI-RS resource becomes offset better than reference CSI-RS resource)
Inequality C2-1 (Entering condition)


Inequality C2-2 (Leaving condition)




Depending on network implementation, events C1/C2 in LTE can be used for small cell discovery, COMP, CA and so on.
With option 1, the network can know the coarse position of UE to maintain CSI-RS configuration in beam management. However, option 1 is not suitable to compare a part of CSI-RS configuration of serving cells, e.g. comparing CSI-RS set2 and CSI-RS set3 in figure 1. Option 2 can achieve this comparison.
In NR, beam may be narrow and the number of beams may be large. It is reasonable to extend the measurement object for events C1/C2 to a CSI-RS resource set which includes several beams. If the network transmits CSI-RS with wide beams, then the measurement object for events C1/C2 can be a CSI-RS resource set which includes a single beam and similar as the scenario of COMP in LTE.
Proposal 1: Event C1 and event C2 for CSI-RS are supported in NR:
· Event C1 (CSI-RS resource set becomes better than threshold)
· Event C2 (CSI-RS resource set becomes offset better than reference CSI-RS resource set)

Quality and measurement model of CSI-RS resource set
As a CSI-RS resource set may include several beams, how to derive a quality for a CSI-RS resource set needs to be considered. As a cell quality is agreed to derive from N best beams, similar rules can be used for a quality derivation of a CSI-RS resource set.
Proposal 2: The quality derivation of a CSI-RS resource set in events C1/C2 can reuse the rules for a cell quality in NR (i.e. use of N best beams).
The same measurement reference signal is used for both events C1/C2 and events A1-A6. Therefore, the same parameters for quality of cell or resource set derivation and L3 filtering parameter (i.e. filter coefficient) can be shared between events C1-C2 and events A1-A6 with CSI-RS.
Proposal 3: Parameters for quality of cell or resource set derivation and L3 filtering parameter (i.e. filter coefficient) is common for both events C1-C2 and events A1-A6 with CSI-RS. 
If proposal 2 and proposal 3 are agreed, the measurement model for L3 event evaluation can be changed to figure 2.


Figure 2 Measurement model for L3 event evaluation
Piggyback measurement results
In LTE, the network can configure whether CRS need to be reported together with CSI-RS RRM measurement report. If CRS measurement is configured to piggyback in CSI-RS measurement report, the UE needs to perform CSI-RS measurement and CRS measurement on the associated measurement frequency in parallel.
Similar as CRS in LTE, NR-SS is an always on reference signal. In order to provide more useful RRM measurement results to the network, similar rules can be reused for CSI-RS measurement report in NR, i.e. piggybacking idle RS measurement results.
Proposal 4: The network can configure whether idle RS measurement results need to be piggybacked in events C1/C2 measurement report.
Conclusion
In this contribution, we discuss the necessity of C1-C2 events for CSI-RS and some details of C1-C2 events, and propose:
Proposal 1: Event C1 and event C2 for CSI-RS are supported in NR:
· Event C1 (CSI-RS resource set becomes better than threshold)
· Event C2 (CSI-RS resource set becomes offset better than reference CSI-RS resource set)
Proposal 2: The quality derivation of a CSI-RS resource set in events C1/C2 can reuse the rules for a cell quality in NR (i.e. use of N best beams).
Proposal 3: Parameters for quality of cell or resource set derivation and L3 filtering parameter (i.e. filter coefficient) is common for both events C1-C2 and events A1-A6 with CSI-RS.
Proposal 4: The network can configure whether idle RS measurement results need to be piggybacked in events C1/C2 measurement report.
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