3GPP TSG-RAN WG5 #40
R5-083365
Jeju Island, Korea, 18 - 22 June 2008

Title: 




Mapping of DL physical channels to physical resources for TS 36.508
Source:



NEC 

Agenda Item:

5.4.1.1
Document for:

Discussion and Decision

1
Introduction 
In RAN5#39bis, the default downlink channels/signals and powers for LTE UE test were agreed in [1]. To fully define the downlink signal, it is also necessary to specify how the downlink physical channels and physical signals are mapped to the physical resources for the single Tx antenna case. The mapping of the downlink physical channels/signals to physical resources follows the mapping rules defined in TS 36.211 and will depend on the choice of several parameters. Hence these parameters need to be specified/assumed in order to derive the downlink physical channels mapping to resource element for the single SS Tx antenna.

This document attempts to discuss the mapping of the downlink physical channels and signals to Resource Element (RE) on the downlink resource grid for the single SS Tx antenna case (Port 0) and also highlights the assumptions used to derive the physical channels to resource element mapping.

2
Discussion and Proposal
2.1 Downlink Physical Channels to RE mapping (FDD)
The downlink PSS, SSS and PBCH channels are contained within the central 72 subcarriers so the mapping of these signals to downlink resource grid can be independent of the downlink system bandwidth.  For PCFICH, PHICH and PDCCH channels are mapped within the first n (n=1,2,3) OFDM symbols in each subframe. The mapping of these channels depends on the choice of the following parameters: 
· Downlink system bandwidth 

· Cyclic Prefix
· Physical layer cell identity
· Control Format Indicator (CFI)
· PHICH configuration signalled on the PBCH (PHICH duration and PHICH resource).
The PCFICH is mapped within the 1st OFDM symbol of each subframe, the frequency domain position of the PCFICH resource element groups (REGs) is determined by the physical layer cell identity and downlink system bandwidth. The PCFICH occupies 4 REGs spread across the whole system bandwidth (separated by ~ ¼ of the downlink system bandwidth). 
The remaining REGs on the first OFDM symbols not occupied by PCFICH are treated as candidate of REGs for PHICH. 
The mapping of PHICH in time/frequency domain depends on downlink system bandwidth, physical layer cell identity, PHICH duration. One PHICH groups uses 3 REGs and can be transmitted over only in the 1st OFDM symbols if the normal PHICH duration is used.
The remaining REGs not allocated to both PCFICH and PHICH are rearranged in order of RE quadruplets indexes and they are used for PDCCH. As a consequence, the chosen PHICH configuration will influence how the PDCCH resource elements are mapped in time/frequency domain.

For PDSCH to resource element mapping, the remaining REs not allocated for RS, PSS, SSS, PBCH, PCFICH, PHICH and PDCCH can be used for PDSCH transmission. Note that:  P-BCH is mapped into RE assuming RS from 4 antennas are used at the eNB transmitter, irrespective of the actual number of Tx antenna. Hence REs assume to be reserved for RS in the mapping operation above but not used for transmission of RS should not be used for transmission of any physical channel. (as specified in Section 6.6.4 of TS 36.211)
Hence to simplify the mapping of downlink physical channel to RE on the downlink resource grid, it is proposed that the following parameters are assumed in order to derive the mapping for the single SS Tx antenna cases.
· Normal Cyclic Prefix is assumed (
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· Physical layer cell identity,
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of 0 is used as the default physical layer cell identity
· CFI = 2 based on the 2 control OFDM symbols given in the PCFICH payload same value used in RAN4 assumption for QPSK reference measurement channel. 

· Ng  = 1/6 , Ng is provided by higher layers and takes the values of {1/6 , ½, 1, 2} (see TS 36.211 Section 6.9)
· PHICH Duration = Normal  PHICH duration 
By agreeing on these parameters, a more detailed mapping for each physical channel can be derived in time/frequency domain for the simplest single Tx antenna case (Port 0) for 5MHz system bandwidth (default system bandwidth for protocol testing) and other applicable system bandwidths. The mapping of the downlink physical channels and signals to resource element derived based on the proposed values is illustrated in Table 1.
Table 1:  Summary of the mapping of downlink physical channels and signals to physical resources
	Physical channel
	Time Domain Location 
	Frequency Domain Location 
	Note

	PBCH
	Symbol 0 to 3 of the 2nd slot of the 1st  subframe of each radio frame
	Occupies 72 subcarriers centered on the DC subcarrier
	Mapping rule is specified in TS36.211 Section 6.6.4
P-BCH is mapped into RE assuming RS from 4 antennas are used at the eNB transmitter, irrespective of the actual number of Tx antenna. 

	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


	1st symbol of each subframe
	Downlink system bandwidth dependent.

Maps into 4 REGs spread in the frequency domain starting at 1st REG from the lowest frequency index over the whole system bandwidth.  
	Mapping rule is specified in TS36.211 Section 6.7.4

- CELL_ID = 0

- CFI= 2
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)


	PHICH


	1st  symbol of each subframe
	Downlink system bandwidth dependent.

Maps into 3 REGs in the frequency domain on the REGs not assigned to PCFICH from the lowest starting index over the whole system bandwidth, starting with the first PHICH group.
	Mapping rule is specified in TS36.211 Section 6.9.3

- CELL_ID = 0

- Ng = 1/6
- Normal cyclic prefix

- Normal PHICH duration all subframes 
The same assumption on Cell-specific RS on antenna port 0 & 1 as PCFICH also applies to PHICH.    (see TS36.211 Section 6.2.4) 

	PDCCH
	1st and 2nd symbols of each subframe 

(For
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 ≤ [10], 1st , 2nd and 3rd  symbols of each subframe)
	Downlink system bandwidth dependent. The remaining REQs not allocated to both PCFICH and PHICH are used for PDCCH
	Mapping rule is specified in TS36.211 Section 6.8.5

- CFI =2
The same assumption on Cell-specific RS on antenna port 0 & 1 as PCFICH also applies to PDCCH.  (see TS36.211 Section 6.2.4)

	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 
	 


3
Conclusion
We would like RAN5 to consider the proposal on the chosen of parameter values which has influence on the mapping of the downlink physical channel and signals to physical resources.  It is proposed to agree these parameters as the working assumption such that a more detailed mapping of physical channels to resource element for 5MHz (used for Protocol testing) and other applicable system bandwidths can be derived.  It is also proposed to incorporate the table in the latest draft of TS 36.508 while a more detailed mapping is proposed in the next meeting.
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