Page 1



3GPP TSG-RAN5 Meeting #40bis
Tdoc (
R5-084187
Sophia Antipolis, France, 6 – 9 October 2008
Title:
The mapping of DL physical channels to physical resources for TS 36.521-1
Source:

NEC
Agenda Item:
3.3.6
Document for:

Discussion and Agreement
1.
Introduction

In RAN5#40, a set of parameters which has influence on the mapping of DL physical channels to physical resources was agreed as the working assumptions in R5-083800. Based on these parameters, this contribution attempts to propose the mapping of DL physical channels and signals to downlink resource grid applicable for RF test cases in TS 36.521-1.
2. Summary

The current agreement for LTE RF testing is the E-UTRA channel bandwidths to be tested are the lowest bandwidth, 5MHz and highest bandwidth for all supported operating bands by default. Actual test configurations are specified on a case by case basis and are stated in test case itself in TS 36.521-1 as initial conditions. It is likely that all downlink system bandwidths (1.4/3/5/10/15/20MHz) will be tested in TS36.521-1. Also there are Performance test cases in Section 8 of TS 36.521-1 that require different Tx antenna configurations (1Tx, 2Tx and 4Tx antenna ports) which have impact on the mapping of physical channels and signals on the downlink resource grid. 

Hence, it is important to specify fully the mapping of the DL physical channels and signals to the downlink resource grid taking into account all the downlink system bandwidths and supported Tx antenna ports such that it can be referred in the initial conditions by majority of the RF test cases in TS 36.521-1

The mapping proposed in this contribution is based on the parameters (agreed in R5-083800) as follows:
a) Normal Cyclic Prefix
b) 
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, Physical Layer Cell Identity = 0 is used as the default physical layer cell identity. PDSCH and PDCCH performance test cases in Section 8 of TS 36.521-1 assume that N_cell_ID = 0 is used.
c)  CFI = 3 for 1.4, 3 and 5MHz system bandwidths

CFI = 2 for 10, 15 and 20 MHz system bandwidths
The Control Format Indicator (CFI) carries the information on the number of OFDM symbols reserved for PCFICH/PHICH/PDCCH channels. Note that for 1.4 MHz system bandwidth, CFI = 3 implies that 4 OFDM symbols are reserved for PCFICH/PHICH/PDCCH.  
d) Ng =1. The Ng value determines the number of PHICH groups. Ng = 1 implies that the number of PHICH group for system bandwidth of  1.4MHz = 1 , 3MHz = 2 , 
5MHz = 4 , 10MHz = 7 , 15MHz = 10 and 20MHz =13 respectively 
e) Normal PHICH duration - The “PHICH duration” parameter which is signalled on the PBCH determines the time domain location of the resource element mapping. And if PHICH duration = Normal is used; PHICH is transmitted only in the 1st OFDM symbol of each subframe.  
The value of these parameters is chosen based on the latest RAN4 simulation assumptions which used to define the Fixed Reference Channel in TS 36.101. Note that this is the default values used to derive the mapping of the DL physical channels to resource elements unless otherwise specified within the test case.
3. Recommendations
Incorporate the following table into the current draft of TS 36.521-1
Table 1 : Mapping of Downlink Physical Channels and Signals to Physical Resources
	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 the 1st  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 (*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)
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