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Introduction
At the last meeting, there were intensive discussions on CSI-RS design for NR downlink beam management and CSI acquisition. Several agreements that is related to CSI-RS design for beam management were reached as follows [1].
	 Agreements:
· Support for CSI-RS sequence design:
· (Working assumption) PN sequence at least for CSI-RS for CSI acquisition
· UE specifically configured CSI-RS sequence seed
· FFS, sequence design, e.g. PN sequence, ZC sequence, M sequence, etc., for other use cases such as beam management and fine time/frequency tracking
Agreements:
· For beam management, CSI-RS with sub-time units smaller than an OFDM symbol in a reference numerology is not supported in Rel-15 
Agreements:
· Confirm the WA with the following revision
· Support PN sequence for CSI-RS for CSI acquisition and beam management
· FFS detailed sequence generation and initialization methods
· E.g. function of slot number, OFDM symbol number, CP length, UE ID, cell ID, virtual cell ID, function of PRB position of configured CSI-RS resource, etc.
Agreements:
· CSI-RS resource with 1-port and 2-port for one OFDM symbol can be used for beam management
· Value of D>=1 represents RE/RB/port within a OFDM symbol.
· For the case of 1-port
· No CDM
· Subcarrier spacing within a PRB for D>1
· Even spacing
· Constant subcarrier spacing across PRB(s)
· Constant subcarrier spacing within a BWP
· FFS the values of D 
· For the case of 2-port:
· Reuse the same pattern as that of for CSI acquisition at least for D=1 (if supported)
· FFS: the potential number of CSI-RS OFDM symbols for beam management
· FFS: other values of X and D for beam management 
· In the LS to RAN4, add “RAN1 are discussing the respective possible limited set values of D for 1-port and 2-port CSI-RS resource, e.g., taking from {1, 2, 3, 4, 6}. RAN4 is also welcome to provide inputs to select the values of D for 1-port and 2-port CSI-RS resources, respectively”


In this contribution, we present remaining issues on CSI-RS design for downlink beam management.
Discussions
[bookmark: _GoBack]In the last meeting, there was intensive discussion on CSI-RS design for beam management. Eventually, an LS was sent to RAN4 to help starting their NR RRM work. One of the FFS parts is necessity to support other values of X and D for beam management. Regarding the value of X, 1 and 2 were supported for beam management. It is feasible considering the typical TRP antenna structure of cross-polarized array. In addition, fig. 1 shows possible use cases for beam management with larger number of CSI-RS antenna ports. In the example, beam selection can be performed by using multiple panels, where beams are relatively wider, since the beam is generated with a part of antenna elements, i.e., per panel. However this kind of multi-beam transmission can be achieved not only with multi-port CSI-RS but also by multiple CSI-RS resources. We don’t have strong motivation to introduce physical channel designs for the number of APs of greater than 2.
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Figure 1 Per panel beam sweeping

Proposal: Values of X other than 1 and 2 is not supported for beam management.
Summary
In this contribution, we presented general views on CSI-RS design for NR downlink beam management. Based on the discussion, we made the following observations and proposals.
Proposal: Values of X other than 1 and 2 is not supported for beam management.
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