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Introduction
In the previous RAN4 meeting, the following agreements were reached on DL channels mapping and power ratios configurations [1]:
	· Specify antenna port to physical antenna mapping in Annex B.4.1.
· Clarification on definition of EPRE will be provided in Table C.3.1-1 and Table C.5.1-1:
· Companies are encouraged to check EPRE definition in TS 38.214 (i.e. per port or for all ports, before or after precoder etc.)
· EPRE ratios in Annex C are determined such that powerControlOffset and powerControlOffsetSS are set to 0.


In this paper we provide our view on remaining open issues related to DL signals power ratios.
Discussion
At current stage, the following configuration is defined for DL signal power rations in TS 38.101-4:
	Table C.3.1-1: Downlink Physical Channels transmitted during a connection (FDD and TDD)
	Parameter
	Unit
	Value

	SSS transmit power 
	W
	Test specific

	EPRE ratio of PSS to SSS
	dB
	0

	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

	EPRE ratio of PDCCH to PDCCH DMRS
	dB
	0

	EPRE ratio of PDSCH to SSS
	dB
	0

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

	EPRE ratio of CSI-RS to SSS
	dB
	0

	EPRE ratio of OCNG to SSS
	dB
	0

	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





One of important part is clarification on whether EPRE ratio in TS 38.101-4 is per port or for all ports and after of before precoder.
Based on our understanding, EPRE ratio for different channel and reference signals is defined under different assumptions. For example, PDSCH to PDSCH DMRS is defined per port and before precoder, because if it is defined for all antenna ports then EPRE ratio should be equal to 0 dB. Same time, EPRE ratio of CSI-RS to SSS is defined for all ports, because if it is defined per port then EPRE ratio should depend on number of ports mapped on same RE (i.e. CDM configuration).
Taking into account such observations, we suggest to align assumptions on EPRE ratio configuration for all physical channels and reference signals. We suggest to consider two candidate options:
· Option 1: For all ports and after precoder
· Option 2: Per port and before precoder.
If EPRE ratio will be defined with using of Option 1 then EPRE ratio should be equal to 0 for all physical channels and reference signals. Such procedure will be rather aligned with EPRE ratio definition in TS 38.214. However, such procedure is not transparent for reviewer and requires additional information from other specifications to understand power configuration of each port of physical channels and reference signals which is more important for test configuration. Therefore, we suggest to consider Option 2.
If EPRE ratio is defined per port and before precoder then we suggest to double check the configuration of the following parameters:
· EPRE ratio of PDSCH to SSS. Based on our understanding this parameter should be set to ensure that EPRE ratio of all PDSCH ports/layers after precoder to SS is equal to 0 dB. Taking into account that all required power scaling coefficients are already included in the precoder matrix, we think that value of EPRE ratio of PDSCH to SSS should be equal to 0 dB in case of EPRE ratio is per port and before precoder.
· EPRE ratio of PDSCH to PDSCH DMRS. As we mentioned above, based on our understanding, this parameter is already set under per port/layer assumption. Therefore, values from Table 4.1-1 in TS 38.214 depending on test configuration can be considered.
· EPRE ratio of CSI-RS to SSS. At current stage, all requirements are defined for non-precoded CSI-RS. Therefore, before mapping to physical antenna elements, we need to ensure that EPRE ratio of all port CSI-RS to SSS is equal to 0 dB. Such case can be observed only in case power of each CSI-RS port will be scaled depending on number of CSI-RS ports mapped on one RE, i.e. -10*log10(CDM size).
· EPRE ratio of PTRS to PDSCH. Based on our understanding, it is already defined under assumption of per port /layer and before precoder. Therefore, we can keep it unchanged.
For other ratios, 0 dB is valid for any EPRE ratio assumptions due to one port transmission.
Proposal 1:	Clarify that EPRE ratio in Tables C.3.1-1 and C.5.1-1 are defined as per port and before precoder.
Proposal 2:	Change configuration for EPRE ratio of CSI-RS to SSS from 0 to -10*log10(CDM size) and keep configuration for other parameters unchanged.
Conclusion
[bookmark: _GoBack]In this paper we provided view on clarification of DL signals power ratios and made the following proposals:
Proposal 1:	Clarify that EPRE ratio in Tables C.3.1-1 and C.5.1-1 are defined as per port and before precoder.
Proposal 2:	Change configuration for EPRE ratio of CSI-RS to SSS from 0 to -10*log10(CDM size) and keep configuration for other parameters unchanged.
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