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1. Introduction
In RAN1 NR AH 1801 [2] meeting the following working assumption was made with respect to the CSI-RS support for NR:
	
Working Assumption
Agree to the following text for TS.38.211 with the understanding that the 1 port rate=1/2 case needs to be checked. If there is an issue with the working assumption for 1 port rate=1/2, technical details will be modified.
7.4.1.5.3	Mapping to physical resources

For each CSI-RS component configured, the UE shall assume the sequence  being mapped to physical resources according to 
[image: ]


under the condition that the resource elements indexed by are within the resource blocks occupied by the CSI-RS for which the UE is configured. The reference point for  is subcarrier 0 in common resource block 0. The value of  is given by the higher-layer parameter CSI-RS-Density.





In this contribution we provide a text proposal for 3GPP TS 38.211, detailing CSI-RS sequence mapping to physical resource.
2. Discussion on CSI-RS
2.1 CSI-RS sequence mapping to physical resources
[bookmark: _Toc500952747]Section 7.4.1.5.3 of specification TS 38.211 [1] captures details of mapping CSI-RS sequence r(m) to physical resources. The mapping specified in section 7.4.1.5.3 [1] has couple of issues. First, the mapping implies that the variable k is an absolute reference of sub-carrier index which in turn implies that ‘n’ is an absolute index of the PRB’s. In this case, for density 0.5, the variable ‘n’ cannot take sequential values but either from the set of even or odd numbers. Secondly, as noted in the chairman’s note from AH1801 this mapping does not work for X = 1 port and density 0.5 the values of the sequence r(m) are repeated on consecutive occupied RE’s. Considering these limitations, we propose the following text proposal that fixes all the above mentioned issues while being consistent with the past agreements regarding the CSI-RS sequence mapping to physical resources.
============= Text Proposals in 38.211 ======================
[bookmark: _Toc500952748]7.4.1.5.3	Mapping to physical resources


For each CSI-RS configured, the UE shall assume the sequence  being mapped to resources elements  according to 




·  For a single port CSI-RS resource,


· For a CSI-RS resource with 2 or more ports,


when the following conditions are fulfilled:

-	the resource element  is within the resource blocks occupied by the CSI-RS resource for which the UE is configured

The reference point for  is subcarrier 0 in common resource block 0.

The value of  is given by the higher-layer parameter CSI-RS-Density.

[bookmark: _GoBack]If neither of the higher-layer parameters CSI-RS-Density and CSI-RS-TransmissionComb are configured, . 
If the UE is configured with one or more of the parameters CSI-RS-Density and CSI-RS-TransmissionComb, 
· 
if CSI-RS-Density equals 1 or 3, 
· 
if CSI-RS-Density equals 1/2 and CSI-RS-TransmissionComb equals 0,
· 
if CSI-RS-Density equals 1/2 and CSI-RS-TransmissionComb equals 1, 
============= End of Text Proposals in 38.211 ======================

3. Conclusion
In this contribution we provide a text proposal for 3GPP TS 38.211, detailing CSI-RS sequence mapping to physical resource
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