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1. Introduction
Agreements:

In RAN1#88b [1], the following were agreed on measurements for L3 mobility:
Agreements:

· For CONNECTED mode RRM measurement for L3 mobility based on CSI-RS, NR supports following targets for CSI-RS design and configuration:
· Design:
· Reuse CSI-RS design for beam management as baseline
· Identify additional requirements on the CSI-RS to support L3 mobility
· Configuration:
· Support measurement of a large number of beams
· Minimize configuration overhead, reporting overhead, and UE complexity 
· FFS: Detailed signaling or format
Agreements:

· The time synchronization reference for a CSI-RS for L3 mobility is the frame/slot/symbol timing of a cell.

· Note: The frame/slot/symbol timing of the cell can be obtained from an SS block

· FFS: Note: timing synchronization between CSI-RS and SS block of the cell is assured. Timing synchronization refers to frame/slot/symbol timing.

· NR cell ID for time reference of CSI-RS(s) is informed to the UE

2. CSI-RS for L3 Mobility  

RAN 1 has already agreed as noted in Section 1, that the time synchronization reference for a CSI-RS for L3 mobility is the frame/slot/symbol timing of a cell. 
For L3 CONNECTED mobility, serving cell sends the CSI-RS information to a UE. The CSI-RS information provides antenna ports count, CSI-RS signal configuration and subframe configuration. The CSI-RS sequence is a function of slot number and symbol index within a slot. The sequence is initialized with the cell-id to distinguish sequences from neighboring cells. Therefore, for L3 mobility, UE needs timing, frequency and cell id information for measuring CSI-RS from neighboring cell.   
Consider synchronous and asynchronous deployments based on whether the gNBs are synchronized in time. A network where gNBs are time synchronized at the SFN and slot/mini-slot is categorized as synchronous networks. If SFN or slot/mini-slot synchronization between gNBs is not achievable then such a network is termed as asynchronous network. 

In synchronous networks, the timing of neighbor cells is the same as the timing of serving cell. UE can use this information for measuring CSI-RS from neighbor cells.  

Proposal 1: In synchronous networks, the timing reference for CSI-RS for L3 mobility is the frame/slot timing derived from the serving cell.

In asynchronous networks, however, the timing of neighbor cells may differ among each other at the system frame number or slot/mini-slot. In such scenarios, CSI-RS for L3 mobility can be considered optional and turned off by the network.

Network can also assist a UE by providing timing information (SFN, slot/mini-slot) of neighbor cell in relation to the serving cell. 
Proposal 2: In asynchronous deployments, network can assist a UE in CSI-RS for L3 mobility by providing frame/slot timing of neighbor cell with respect to the serving cell.
The network can obtain the timing difference between serving and neighbor cells using UE report or it can be left to network implementation. Note that, the UE that reports neighbor cell’s timing can find it by just determining the SFN, slot/mini-slot and symbol level timing of only one SS block of the neighbor cell. That means, the corresponding UE does not have to determine the SFN, slot/mini-slot and symbol level timing of each SS block of the neighbor cell that it can detect.
3. Conclusion 

Based on the above discussions, we recommend RAN 1 discuss the following proposals:

Proposal 1: In synchronous networks, the timing reference for CSI-RS for L3 mobility is the frame/slot/symbol timing derived from the serving cell.
Proposal 2: In asynchronous deployments, network can assist a UE in CSI-RS for L3 mobility by providing frame/slot timing of neighbor cell with respect to the serving cell.
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