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Annex C (normative): Downlink Physical Channels

This annex specifies the downlink physical channels that are needed for setting a connection and channels that are needed during a connection.

C.0
Downlink signal levels
The downlink power settings in Table C.0-1 are used unless otherwise specified in a test case.

If the UE has two Rx antennas, the downlink signal is applied to each one. Both UE Rx antennas shall be connected. 

If the UE has one Rx antenna, the downlink signal is applied to it. 


Table C.0-1: Default Downlink power levels
	
	Unit
	Channel bandwidth

	
	
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz

	Number of RBs
	
	6
	15
	25
	50
	75
	100

	Channel BW Power
	dBm
	-66
	-62
	-60
	-57
	-55
	-54

	RS EPRE
	dBm/15kHz
	-85
	-85
	-85
	-85
	-85
	-85

	Note 1:
The channel bandwidth powers and RB allocations are informative, based on -85dBm/15kHz RS_EPRE, then scaled according to the number of RBs and rounded to the nearest integer dBm value. Full RE allocation with no boost or deboost is assumed in this calculation, but allocation may vary during setup.
Note 2:
The power level is specified at each UE Rx antenna.



	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	



The default signal level uncertainty is +/-3dB at each test port, for any level specified. If the uncertainty value is critical for the test purpose, a tighter uncertainty is specified for the related test case in Annex F.
C.1
General

Table C.1-1 describes the mapping of downlink physical channels and signals to physical resources for FDD.

Table C.1-1: Mapping of downlink physical channels and signals to physical resources for FDD

	Physical channel
	Time Domain Location 
	Frequency Domain Location 
	Note

	RS
	Symbols 0, 4 of each subframe for antenna port 0 & 1 

Symbol 1 of each subframe for antenna port 2 & 3 


	Downlink system bandwidth dependent. 
	Mapping rule is specified in TS36.211 6.10.1.2

- CELL_ID = 0



	PBCH
	Symbols 0 to 3 of slot 1 of subframe 0 of each radio frame
	Occupies 72 subcarriers centered on the DC subcarrier
	Mapping rule is specified in TS36.211 Section 6.6.4 (*2)


	PSS
	Symbol 6 of slot 0 and 10 of each radio frame
	Occupies 62 subcarriers centered on the DC subcarrier
	Mapping rule is specified in TS36.211 Section  6.11.1.2

	SSS
	Symbol 5 of slots 0 and 10 of each radio frame
	Occupies 62 subcarriers centered on the DC subcarrier
	Mapping rule is specified in TS36.211 Section  6.11.2.2

	PCFICH


	Symbol 0 of each subframe
	Downlink system bandwidth dependent. Maps into 4 REGs uniformly spread in the frequency domain over the whole system bandwidth.  
	Mapping rule is specified in TS36.211 Section 6.7.4 (*1)

- CELL_ID = 0



	PHICH


	Symbol 0 of each subframe
	Downlink system bandwidth dependent. Each PHICH group maps into 3 REGs in the frequency domain on the REGs not assigned to PCFICH over the whole system bandwidth, 
	Mapping rule is specified in TS36.211 Section 6.9.3 (*1)

- CELL_ID = 0

- Ng = 1

- Normal PHICH duration 



	PDCCH
	Symbols 0, 1, 2, 3 of each subframe for 1.4 MHz 

Symbols 0, 1, 2, of each subframe for 3 and 5 MHz 

Symbols 0, 1 of each subframe for 10, 15 and 20 MHz 
	The remaining REGs not allocated to both PCFICH and PHICH are used for PDCCH
	Mapping rule is specified in TS36.211 Section 6.8.5 (*1)



	PDSCH
	All remaining OFDM symbols of each subframe not allocated to PDCCH
	For Subframe 0,  

REs not allocated to RS, PSS, SSS and PBCH, is allocated to PDSCH

For Subframe 5,  

REs not allocated to RS, PSS and SSS, is allocated to PDSCH

For other subframes,  

REs not allocated to RS, is allocated to PDSCH 
	Note that there are reserved REs that are not used for transmission of any physical channels (*3 ) & (*4) which need to be taken into account when allocating REs to PDSCH

	NOTE 1: In case a single cell-specific RS is configured, cell-specific RS shall be assume to be present on antenna ports 0 and 1 for the purpose of mapping a symbol-quadruplet to a REG (resource-element group). (See TS 36.211 Section 6.2.4).

NOTE 2: PBCH is mapped into RE assuming RS from 4 antennas are used at the eNB transmitter, irrespective of the actual number of Tx antenna. Resource elements assumed to be reserved for RS but not used for transmission of RS shall not be used for transmission of any physical channel. (See TS 36.211 Section 6.6.4).

NOTE 3: In slot 0 of subframe 0 of each subframe, there are reserved REs for PSS and SSS that are not used for transmission of any physical channels. (See TS 36.211 Section 6.11.1.2 & 6.11.2.2).

NOTE 4: REs used for RS transmission on any of the antenna ports in a slot shall not be used for any transmission on any other antenna port in the same slot and set to zero. (See TS 36.211 Section 6.10.1.2).


C.2
Set-up

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

	PCFICH

	PDCCH

	PHICH 

	PDSCH


Table C.2-2 describes the configuration of PDSCH and PDCCH before measurement.
Table C2-2: PDSCH and PDCCH configuration
	Parameter
	Unit
	Value 
	Comments

	Allocated resource blocks
	
	[6]
	

	MCS Index
	
	[0]
	

	Number of HARQ processes
	Processes
	8
	

	Maximum number of HARQ transmission
	
	[1]
	

	Aggregation level
	CCE
	[FFS]
	

	DCI Format for PDSCH
	
	[Format 1A]
	

	DCI Format for PUSCH
	
	[Format 0]
	

	Note 1:
2 symbols allocated to PDCCH for 20 MHz, 15 MHz and 10 MHz channel BW. 3 symbols allocated to PDCCH for 5 MHz and 3 MHz. 4 symbols allocated to PDCCH for 1.4 MHz.
Note 2:
Reference signal, Synchronization signals and  PBCH allocated as per TS 36.211 [4].
Note 3:
The PDSCH shall be occupied 6 resource blocks centered on the DC subcarrier.


C.3
Connection 

The following clauses describes the downlink Physical Channels that are transmitted during a connection i.e., when measurements are done.
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