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Discussion and Decision
1      Introduction
 During last RAN2 #97 meeting, it has been agreed the following on RRM:

Agreements

1
An RRC_CONNECTED UE should be able to perform RRM measurements on always on IDLE RS (e.g. synchronization signal). 

2
An RRC_CONNECTED UEs should be able to perform RRM measurements on additional RS (e.g. CSI-RS, MRS, etc.).

3
Network should be able to configure RRM measurements via dedicated signalling to be performed on additional RS and/or IDLE RS 

Above agreements 2 and 3 are based on the assumption that RAN1 will define additional RS or connected mobility purposes which is not yet concluded in RAN1.

Agreements

1: Measurement events can be configured for xSS and for additional RS for RRM measurement. 

2: At least event A1-A6 can be configured for xSS

FSS Which events that can be configured for additional RS
And in RAN1 #88, the following are agreed:

	Agreements:

· At least NR secondary synchronization signal (NR-SSS) is used for DL based RRM measurement for L3 mobility in IDLE mode 

· FFS in IDLE mode potentially additional use of DM-RS for PBCH (if defined) for measurement

· FFS whether or not the NR-SSS alone will satisfy the requirements for RRM measurement

· 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 further discuss what events can be configured for additional RS and potential additional event. 
2      Discussion
During last RAN2 meeting, event A1-A6 was agreed to be configured for xSS. However, it is FFS which events can be configured for additional RS. RAN1 has agreed that CSI-RS will be used for additional RS. Current LTE events for CSI-RS are:
Event C1:
CSI-RS resource becomes better than absolute threshold;
Event C2:
CSI-RS resource becomes amount of offset better than reference CSI-RS resource.
However, the only difference is that CSI-RS in LTE is mainly used for configuring COMP. In NR, the intention from previous RAN2 discussion, was that the additional RS can be used for regular RRM purposes as well as CoMP operation. This contribution will mainly focus on the configuration for RRM. In order to complement xSS, additional RS is used for the network to further analysis the channel quality of certain cells in detail. Therefore, the network can configure additional RS for nearby cells for the UE to measure when the UE is close to certain cells. Since the nature of additional RS is similar to xSS where beamforming is used (i.e. beam sweeping is needed), it is reasonable to evaluate multiple CSI-RS resource belonging to the same cell and consolidation to a single cell level quality before the event is triggered. In RAN1, it has been agreed that the detection of the cell is based on xSS. Therefore, it is necessary to map xSS and additional RS with a cell ID. 
Proposal 1: Configuration of the CSI-RS resources to be measured on and mapping to the cell ID are provided in the measurement configuration 
At least for RRM purpose, additional RS should compare to either serving cell or a threshold in order to trigger measurement reporting. Therefore, it is more suitable for the network to configure same measurement events as xSS for additional RS (i.e. event A1-A6 can be configured for additional RS).

Proposal 2: Event A1-A6 are supported for additional RS
One of the challenges in NR in compared to LTE is the unstable channel condition due to beamforming environment. This kind of channel condition may result in high signaling overhead for measurement reporting. One way to reduce measurement reporting is to delay the measurement event when the serving cell condition is good. This will not increase handover failure rate because the serving beam has a very strong signal. Therefore, it is proposed to combine event A2 and event A3 (i.e. Serving becomes worse than absolute threshold and neighbor becomes amount of offset better than PCell/ PSCell). If the serving cell signal is not good, the event will trigger when a better cell is found. 

Proposal 3: RAN2 to support event Ax: Serving becomes worse than absolute threshold and neighbor becomes amount of offset better than PCell/ PSCell in NR Measurement reporting
In addition to the challenge we had mentioned above, blockage is another characteristic in high frequency. When blockage happens within a cell, beam tracking or TRP switching will be helpful to provide continuous data communication with the UE. Therefore, cells with multiple good quality link can be seen as more “tolerant” to blockage. It will be beneficial for the network to know such information to help determine the target cell during handover. It is proposed that the number of good quality links in the neighboring cell should also be included in the measurement report. 
Observation 1: a cell having the larger number of good beams would be more beneficial in beams management when blockage happens
Proposal 4: the number of good beams exceeding a configured threshold in the neighboring cells is included in the measurement report
3      Conclusion 
Proposal 1: Configuration of the CSI-RS resources to be measured on and mapping to the cell ID are provided in the measurement configuration 

Proposal 2: Event A1-A6 are supported for additional RS
Proposal 3: RAN2 to support event Ax: Serving becomes worse than absolute threshold and neighbor becomes amount of offset better than PCell/PSCell in NR Measurement reporting
Proposal 4: the number of good beams exceeding a configured threshold in the neighboring cells is included in the measurement report
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