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Introduction
RAN1#88 meeting, CSI-RS RRM measurement was agreed as additional RS for RMM measurement.
	Agreements:
· For CONNECTED mode RRM measurement for L3 mobility, CSI-RS can be used, in addition to IDLE mode RS
· Note that RAN1 will consider configuration overhead and possible inter-gNB signaling overhead
· Detection of neighbor cell for measurement is based on NR-SS


In this contribution, we would like to focus on additional RS for RRM measurement.
Discussion
Events for additional RS
In LTE, event 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, event C1/C2 can be used for small cell discovery, COMP, CA and so on.
The following is the configuration of CSI-RS resource for CSI-RS RRM measurement in LTE. One CSI-RS resource may belong to a sector, a transmission node of a cell.
MeasCSI-RS-ToAddModList-r12 ::=	SEQUENCE (SIZE (1..maxCSI-RS-Meas-r12)) OF MeasCSI-RS-Config-r12

MeasCSI-RS-Id-r12 ::=			INTEGER (1..maxCSI-RS-Meas-r12)

MeasCSI-RS-Config-r12 ::=		SEQUENCE {
	measCSI-RS-Id-r12				MeasCSI-RS-Id-r12,
	physCellId-r12					INTEGER (0..503),
	scramblingIdentity-r12			INTEGER (0..503),
	resourceConfig-r12				INTEGER (0..31),
	subframeOffset-r12				INTEGER (0..4),
	csi-RS-IndividualOffset-r12		Q-OffsetRange,
	...

Similar as LTE, event C1 and event C2 for CSI-RS (additional RS) need to be supported in NR, which can be used for serving beam addition/change.



Figure 1-a: multiple TRPs in a cell                                        Figure 1-b: multiple beams in a cell
For example: Beam 1, beam 2 and beam 3 are configured as serving beams for the UE in figure 1-a. Event C1 of CSI-RS resource on beam 4, beam 7, or beam 5 can be configured to the UE to trigger serving beam addition/change. In figure 1-b, beam 1, beam 2, beam 3, and beam 4 are configured as serving beams for the UE. And event C2, CSI-RS resource (e.g. beam 5, beam 6, or beam 7) becomes offset better than reference CSI-RS resource (e.g. serving beam 1 or another serving beam), can be configured to trigger change of a serving beam.
And for dynamic serving beam management, L1/L2 CSI-RS measurement can be used.
Similar as LTE, measurement object of event C1 and C2 in NR is CSI-RS resource and reference CSI-RS resource, which is configured by network and can belong to one beam (including wide beam, or narrow beam). Event C1 and C2 in NR also include both entering and leaving conditions. And no any other event for CSI-RS is needed.
Proposal 1: Event C1 and event C2 for CSI-RS (additional RS) are supported in NR:
· Event C1 (CSI-RS resource becomes better than threshold)
· Event C2 (CSI-RS resource becomes offset better than reference CSI-RS resource)
Proposal 2: Both event C1 and event C2 include entering conditions and leaving conditions.
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.
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.
As CSI-RS resource is already associated with one beam, beam related information needs not to be piggybacked.
Proposal 3: The network can configure whether idle RS measurement results need to be piggybacked in CSI-RS RRM measurement report.
Conclusion
In this contribution, we analyze CSI-RS RRM measurement in LTE and propose similar events and rules for additional RS (CSI-RS) RRM measurement of NR.
Proposal 1: Event C1 and event C2 for CSI-RS (additional RS) are supported in NR:
· Event C1 (CSI-RS resource becomes better than threshold)
· Event C2 (CSI-RS resource becomes offset better than reference CSI-RS resource)
Proposal 2: Both event C1 and event C2 include entering conditions and leaving conditions.
Proposal 3: The network can configure whether idle RS measurement results need to be piggybacked in CSI-RS RRM measurement report.
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