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<< Start of change >>
[bookmark: _Toc21338449][bookmark: _Toc29808557][bookmark: _Toc37068476][bookmark: _Toc37257429][bookmark: _Toc29801699][bookmark: _Toc29802123][bookmark: _Toc29802748]Annex C (normative):
Downlink physical channels
[bookmark: _Toc21338450][bookmark: _Toc29808558][bookmark: _Toc37068477][bookmark: _Toc37257430]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][bookmark: _Toc37068478][bookmark: _Toc37257431]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][bookmark: _Toc37068479][bookmark: _Toc37257432]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][bookmark: _Toc37068480][bookmark: _Toc37257433]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 (Note 2)
	Mapping to antenna port(s)

	SSS transmit power 
	W
	Test specific
	Single port 4000

	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
	Single port 2000

	EPRE ratio of PDCCH to PDCCH DMRS
	dB
	0
	

	EPRE ratio of PDSCH to SSS
	dB
	0
[bookmark: OLE_LINK51]-10*log(N) (Note 3)
	Test specific for PDSCH demodulation requirement

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

	EPRE ratio of CSI-RS to SSS
	dB
	0
-10*log(L) (Note 4)
	Test specific for NZP-CSI-RS configuration

	EPRE ratio of PDSCH OCNG to SSS
	dB
	0-10*log(N) (Note 3)
	Same as PDSCH

	EPRE ratio of PDCCH OCNG to SSS
	dB
	0
	Same as PDCCH

	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: The value is the energy of per RE for a single antenna port before pre-coding.
Note 3:  N  {1,…, Number of layers} is the number of antenna ports of PDSCH

[bookmark: OLE_LINK50]Note 4:  is the CDM group size of NZP CSI-RS.



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

	SSS transmit power 
	W
	Test specific (Note 2)

	EPRE rRatio of PSS EPRE to SSS EPRE
	dB
	0

	EPRE rRatio of PBCH EPRE to SSS EPRE
	dB
	0

	EPRE rRatio of PBCH EPRE to PBCH DMRS EPRE
	dB
	0

	EPRE rRatio of PDCCH EPRE to SSS EPRE
	dB
	0

	EPRE rRatio of PDCCH EPRE to PDCCH DMRS EPRE
	dB
	0

	EPRE rRatio of PDSCH EPRE to SSS EPRE
	dB
	0 (Note 3)

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

	EPRE rRatio of NZP CSI-RS EPRE to SSS EPRE
	dB
	0 (Note 4)

	EPRE rRatio of PDSCH OCNG EPRE to SSS EPRE
	dB
	0 (Note 3)

	Ratio of PDCCH OCNG EPRE to SSS EPRE
	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. 
Note 2: Value can be derived from ss-PBCH-BlockPower provided by higher layers.
Note 3: PDSCH EPRE is the energy of total PDSCH ports multiplexing on one subcarrier of one OFDM symbol
Note 4: NZP CSI-RS EPRE is the energy of all CSI-RS ports multiplexed on one subcarrier of one OFDM symbol.





[bookmark: _Toc21338454][bookmark: _Toc29808562][bookmark: _Toc37068481][bookmark: _Toc37257434]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 (Note 2)
	Mapping to antenna port(s)

	SSS transmit power 
	W
	Test specific
	Single port 4000

	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
	Single port 2000

	EPRE ratio of PDCCH to PDCCH DMRS
	dB
	0
	

	EPRE ratio of PDSCH to SSS
	dB
	-10*log(N) (Note 3)0
	Test specific for PDSCH demodulation requirement

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

	EPRE ratio of CSI-RS to SSS
	dB
	-10*log(L) (Note 4)0
	Test specific for NZP-CSI-RS configuration

	EPRE ratio of PTRS to PDSCH
	dB
	0
	Test specific, the lowest indexed DM-RS antenna port assigned for the PDSCH

	EPRE ratio of PDSCH OCNG to SSS
	dB
	-10*log(N) (Note 3)0
	Same as PDSCH

	EPRE ratio of PDCCH OCNG to SSS
	dB
	0
	Same as PDCCH

	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: The value is the energy of per RE for a single antenna port before pre-coding.
Note 3: N {1…Number of layers} is the number of antenna ports of PDSCH.

Note 4:  is the CDM group size of NZP CSI-RS.



or
Table C.5.1-1: Downlink Physical Channels transmitted during a connection (TDD)
	Parameter
	Unit
	Value

	SSS transmit power 
	W
	Test specific (Note 2)

	EPRE rRatio of PSS EPRE to SSS EPRE
	dB
	0

	EPRE rRatio of PBCH EPRE to SSS EPRE
	dB
	0

	EPRE rRatio of PBCH EPRE to PBCH DMRS EPRE
	dB
	0

	EPRE rRatio of PDCCH EPRE to SSS EPRE
	dB
	0

	EPRE rRatio of PDCCH EPRE to PDCCH DMRS EPRE
	dB
	0

	EPRE rRatio of PDSCH EPRE to SSS EPRE
	dB
	0 (Note 3)

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

	EPRE rRatio of NZP CSI-RS EPRE to SSS EPRE
	dB
	0 (Note 4)

	EPRE rRatio of PTRS EPRE to PDSCH EPRE
	dB
	Test specific (Note 5)

	EPRE rRatio of PDSCH OCNG EPRE to SSS EPRE
	dB
	0 (Note 3)

	Ratio of PDCCH OCNG EPRE to SSS EPRE
	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. 
Note 2: Value can be derived from ss-PBCH-BlockPower provided by higher layers.
Note 3: PDSCH EPRE is the energy of total PDSCH ports multiplexing on one subcarrier of one OFDM symbol.
Note 4: NZP CSI-RS EPRE is the energy of all CSI-RS ports multiplexed on one subcarrier of one OFDM symbol.
Note 5: Value is derived from Table 4.1-2 in TS 38.214 [12] based on the “epre-Ratio” and “The number of PDSCH layers” parameters specified for each test.







<< End of change >>
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