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	Reason for change:
	The DL physical channel tables in Annex C require more details regarding the channel mapping. Since the channel matrix H for a given requirement may affect the power levels differently, it is required to specify how the channels are mapped to physical antennas at the base station side. Otherwise it will be unclear and ambiguous how to guarantee the correct power levels at the DUT.
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< Unchanged sections omitted >
Annex C (normative):
Downlink physical channels
[bookmark: _Toc21338450][bookmark: _Toc29808558]C.1	General
This annex specifies the downlink physical channels that are needed for setting a connection and channels that are needed during a connection.
[bookmark: _Toc21338451][bookmark: _Toc29808559]C.2	Setup (Conducted)
Table C.2-1 describes the downlink Physical Channels that are required for connection set up.
Table C.2-1: Downlink Physical Channels required for connection set-up
	Physical Channel

	PBCH

	SSS 

	PSS

	PDCCH

	PDSCH

	PBCH DMRS

	PDCCH DMRS

	PDSCH DMRS

	CSI-RS 



[bookmark: _Toc21338452][bookmark: _Toc29808560]C.3	Connection (Conducted)
The following clauses, describes the downlink Physical Channels that are transmitted during a connection i.e., when measurements are done.
[bookmark: _Toc21338453][bookmark: _Toc29808561]C.3.1	Measurement of Performance requirements
<Editor's note: OCNG for DMRS is FFS in Annex A.>
Table C.3.1-1 is applicable for measurements in which uniform RS-to-EPRE boosting for all downlink physical channels, unless otherwise stated.
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


Table C.3.1-1: Downlink Physical Channels transmitted during a connection (FDD and TDD)
	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:	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.  



[bookmark: _Toc21338454][bookmark: _Toc29808562]C.4	Setup (Radiated)
Table C.4-1 describes the downlink Physical Channels that are required for connection set up.
Table C.4-1: Downlink Physical Channels required for connection set-up
	Physical Channel

	PBCH

	SSS 

	PSS

	PDCCH

	PDSCH

	PBCH DMRS

	PDCCH DMRS

	PDSCH DMRS

	CSI-RS 

	PTRS



C.5	Connection (Radiated)
The following clauses, describes the downlink Physical Channels that are transmitted during a connection i.e., when measurements are done.
C.5.1	Measurement of Receiver Characteristics
<Editor's note: OCNG for DMRS is FFS in Annex A.>
Table C.5.1-1 is applicable for measurements in which uniform RS-to-EPRE boosting for all downlink physical channels, unless otherwise stated.
 
Table C.5.1-1: Downlink Physical Channels transmitted during a connection (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 PTRS to PDSCH
	dB
	Test specific

	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


Table C.5.1-1: Downlink Physical Channels transmitted during a connection (TDD)
	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 PTRS to PDSCH
	dB
	Test specific
	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:	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.  



< End of changes >
