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1. Introduction
In this contribution, we discuss CSI-RS configuration for L3 mobility based on agreements made from previous meetings. 

2. CSI-RS for L3 Mobility Measurements
The main motivation behind support of CSI-RS for CONNECTED mode RRM measurement for L3 mobility was that CSI-RS configured for P-1 beam management can re-utilized for L3 mobility purposes. The P-1 beam management is used to enable UE measurements on different TRP Tx beams to support the selection of TRP Tx beam and UE Rx beams. Basically, the P-1 beam management is set of procedures utilizing link quality measurement from set of reference signals and determining the best links. The basic structure should be able to provide necessary measurements for L3 mobility.

The only difference between P-1 beam management and L3 mobility is that the UE is required to obtain the timing (i.e. slot and radio frame boundary) of CSI-RS that it needs to measure. In RAN1 #88, it was agreed that the detection of neighbor cells for L3 measurement is based on NR-SS, and in RAN1 #88bis, it was agreed that NR cell ID for time reference of CSI-RS(s) is informed to the UE. However, it was left FFS whether timing synchronization between CSI-RS and SS block of the cell is assured, where the timing synchronization refers to frame/slot/symbol timing.

In this section, we provide 2 different deployments cases and discussed the timing requirements for CSI-RS such that UE can perform useful measurements.

Case 1) Fully synchronous network (all cells and TRPs are synchronized, including SFN synchronization) 
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Figure 1. Illustration of CSI-RS measurement timing for fully synchronous network
In a fully synchronous network, where all TRPs from all cells are synchronized, the UE only requires to know the frame boundary timing of the serving cell for any CSI-RS measurements for L3 mobility. Here we assume synchronization refers to synchronous to the receiver within a fraction of the CP. For synchronous deployments with extremely large cells, where the propagation delay can be larger and in the orders of CP lengths, we classify them as asynchronous for the purpose of this discussion.

In such scenario, the network does not necessarily need to associate different cell ID to different CSI-RS configurations. All CSI-RS configuration could potentially be associated with the serving cell ID. Of course, there may be situations where the network wishes to group or classify CSI-RSs such that it can receive RSRP reporting from each of the CSI-RS groups. It should be noted that if the network wishes to receive RSRP reporting for different TRPs within a cell, this CSI-RS grouping functionality may be needed even for the serving cell to enable RSRP reporting per TRP.

Case 2) Asynchronous network (all cells are not synchronized, TRPs within a cell are synchronized) 
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Figure 2. Illustration of CSI-RS measurement timing for asynchronous network

In an asynchronous network, the UE requires to know the frame boundary timing of the cell that is transmitting CSI-RS for CSI-RS RSRP measurements. In such scenario, the network need to provide associated cell ID to each CSI-RS configurations. Similar to the synchronous network case, the network may wish to further group CSI-RS from a cell. Such functionality should be provided for L3 mobility measurements.

Proposal 1:
· Mechanism to group of CSI-RS for L3 mobility measurement for a cell should be supported.
· UE will be expected to report at least one CSI-RS RSRP for one CSI-RS within each group. 

One of key aspect for multi-TRP cells is that the frame boundary timing from any one of the SS blocks should provide accurate frame boundary timing for any of the CSI-RS that is being transmitted from that cell. For example, if two TRPs from the same cell have some transmission delay, such that SS blocks being sent from different TRPs result in different frame timing, just providing an associated cell ID to the CSI-RS does not provide all the information necessary for the UE to perform CSI-RS measurements. Therefore, any of the SS blocks from a cell must provide the exact the same frame boundary timing, and the CSI-RS that is being transmitted from any one of TRPs should be bounded to the frame boundary timing.

Proposal 2:
· Remove the FFS in the agreement note and agree that
· Timing synchronization between CSI-RS and SS block of the cell is assured

3. Implicitly Deriving Parameters for CSI-RS for L3 Mobility Measurements
As it was agreed that CSI-RS configuration for L3 mobility would be done using dedicated RRC signaling, the network needs to provide CSI-RS configuration for all cells to the UE. Although, providing a full list of CSI-RS configuration parameters for all cell may look quite daunting, it is quite possible to compress the signaling such that only one parameter is signaled that are common among all cells that are participating in the CSI-RS base L3 mobility. In fact, other than the CSI-RS ID which may be used to generate the CSI-RS sequence, all other CSI-RS configuration parameters could be signaled to be common among all cells (or list of cells).
Alternative to explicit signaling of all CSI-RS configuration parameters is having an implicit derivation of CSI-RS parameters from Cell ID. The implicit mapping would be too restrictive as this would be essentially introducing back the cell specific common reference signal (CRS) in LTE. I believe in order to provide flexible and forward compatible NR specification, we should avoid any implicit derivation of parameters from Cell ID and all CSI-RS parameters should be explicitly configured.
To provide the mechanism to support CSI-RS configuration for a large number of cells, NR should support signaling compression method that would allow sharing of the common CSI-RS parameters among different CSI-RS ports. Furthermore, the CSI-RS ID, which may be used for sequence generations, should be made such that network can choose between a explicitly signaling of CSI-RS ID or using a Cell ID and port number to create a CSI-RS ID.
Proposal 3:
· No implicit mapping of CSI-RS configuration parameters based on Cell ID is supported. All CSI-RS configuration parameters is explicitly signaled. 
· UE does not autonomously search for CSI-RS for all cells.
· NR supports compression of CSI-RS configuration for large group of CSI-RS ports, and allows common configuration parameters for large group of CSI-RS ports.
· The large group of CSI-RS ports may include the possibility of CSI-RS ports for all cell IDs.
· NR supports two CSI-RS identifiers, which is used for RS sequence generation, (1) an explicit signaling of the CSI-RS identifier, (2) CSI-RS identifier generated based on cell ID.
· Note that signaling of cell ID association to a CSI-RS port was already agreed. 

4. Conclusions
	In this contribution, we discussed CSI-RS configuration for L3 mobility. Our proposals are summarized as below:
Proposal 1:
· Mechanism to group of CSI-RS for L3 mobility measurement for a cell should be supported.
· UE will be expected to report at least one CSI-RS RSRP for one CSI-RS within each group. FFS, how the RSRP triggering events will be applied to grouped CSI-RS configuration.

Proposal 2:
· Remove the FFS in the agreement note and agree that
· Timing synchronization between CSI-RS and SS block of the cell is assured

[bookmark: _GoBack]Proposal 3:
· No implicit mapping of CSI-RS configuration parameters based on Cell ID is supported. All CSI-RS configuration parameters is explicitly signaled. 
· UE does not autonomously search for CSI-RS for all cells.
· NR supports compression of CSI-RS configuration for large group of CSI-RS ports, and allows common configuration parameters for large group of CSI-RS ports.
· The large group of CSI-RS ports may include the possibility of CSI-RS ports for all cell IDs.
· NR supports two CSI-RS identifiers, which is used for RS sequence generation, (1) an explicit signaling of the CSI-RS identifier, (2) CSI-RS identifier generated based on cell ID.
· Note that signaling of cell ID association to a CSI-RS port was already agreed. 
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