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1   Introduction
In [1] the DL channel signal power ratio parameters for demodulation performance requirements were re-visited, and there are a number of proposals to address the potential unclear definition of signal power ratios for each channel or reference signals. In our view the issue is caused by the different pre-coding schemes or beamforming applied to the individual physical channels or reference signals. 
In this paper, we would like to share our view to make the definition of power ratio clear in the specification.

2   Discussion
In [1] there are several proposals to address the potential issue of unclear definition of power ratio parameters for UE demodulation performance requirement.

· The SS-Block is mapped to one single physical antenna at Ref.1 as long as no beamforming is applied.

· Update the specification to include Table 3‑1 with the relevant information for each requirement with regard to Ref. 1. 

	Parameter
	Unit
	Value before applying channel matrix
	Mapping to antenna before applying  channel matrix

	SSS transmit power
	W
	Test specific
	

	EPRE ratio of PSS to SSS 
	dB
	0
	PBCH transmitted over Single antenna

	EPRE ratio of PBCH to SSS
	dB
	0
	

	EPRE ratio of PBCH to PBCH DMRS
	dB
	0
	

	EPRE ratio of PDCCH to SSS
	dB
	0
	PDCCH transmitted over same antenna as PBCH

	EPRE ratio of PDCCH to PDCCH DMRS
	dB
	0
	

	EPRE ratio of PDSCH DMRS to SSS                      
	dB
	Test specific
	TC specific

	EPRE ratio of PDSCH to PDSCH DMRS 
	dB
	Test specific (Note 1)
	

	EPRE ratio of CSI-RS to SSS
	dB
	Test specific (Note 2)
	TC specific

	EPRE ratio of PDSCH OCNG to SSS
	dB
	Test specific (Note 3)
	TC specific

	EPRE ratio of PDCCH OCNG to SSS
	dB
	0
	Transmitted over same antenna as PBCH

	NOTE 1: Value is derived from Table 4.1-1 in TS 38.214 [12] based on “Number of DM-RS CDM groups without data” and          “DMRS Type” parameters specified for each test.

NOTE 2: CSI-RS is not beamformed. Therefore in case of beamforming in general it will experience a gain from the channel matrix H which is different to the gain that a beamformed channel/signal will experience.  

NOTE 3: NOTE 3: Since OCNG on different transmit antennas is always uncorrelated according to Annex A.5 it in general will experience a different power gain from the channel matrix H than PDSCH. This is because PDSCH on different transmit antennas might be correlated, e.g. in case of beamforming or Tx diversity.  


· Add precoding matrix for PDSCH to each requirement to clarify mapping of antenna ports to physical antennas.
In our understanding, the un-clearness of definition of EPRE power ratio is caused by different pre-coding schemes or beamforming applied to the individual physical channels or reference signals.
In LTE, we face the similar problem. In our view this is related to the question how to set the power for different channel or reference signal. And it is also relevant to the definition of SNR which we use for defining the demodulation performance requirements. The SNR used in RAN4 is the ratio of average energy on an RE at the transmitter before any pre-coding or beamforming over the noise on an RE which is added to each receiver antenna, which is different from the SNR defined at receiver antenna.
Following that definition, we can use the average energy on an RE at transmitter before any pre-coding or beamforming as the definition of power for each channel. So the alternative approach to address the above issue would be

· Assume there is one virtual transmitter antenna

· Use the define of the power per RE for each channel assuming that channel is mapped to the single virtual transmitter antenna

· Determine the power according to EPRE for each channel 

· Distribute the power per RE equally to separate physical antenna ports
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