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1 Introduction: 

This contribution proposes amendment text for CoFIP and CDR.

2 Collision Free Interlaced Pilots (CoFIP)

In Section 15.3.5.4.1, Page 44, line 43, introduce the following text. A predetermined set of PRUs may transmit null tones in the pilot locations of BSs having a Cell_ID which is is different from its own BS. Null tones are introduced in the 1-stream interlaced pattern as shown in Fig x1.  The index of the CoFIP type used by a particular BS with Cell_ID=k is denoted by pk. The index of the CoFIP type is determined by the Cell_ID according to the following equation: 
pk  = mod(k,3) 
In the figure ‘X’ donates a null tone i.e., no data or pilot tone is transmitted in that location.

Null tones reduce the interference level on the pilot locations.  Null tones also facilitate measurements related to interference channels. 




CoFIP Type 1


CoFIP Type 2 

 CoFIP Type 3

Figure x1: Collision Free Interlaced Pilot Structure for 1 pilot stream
3 CDR
CDR region which is defined in section 15.3.5.2.3, uses collision free interlaced pilot structure. In CDR region, each BS chooses one of the three CoFIP types as shown in Figure x1. The index of the CoFIP type used by a particular BS with Cell_ID = k is denoted by pk. The index of the CoFIP type is determined by the Cell_ID according to the following equation: pk  = mod(k,3).

CDR region uses BPSK modulated pilots. 
MIMO Support

· The CDR region uses non-adaptive precoding. 

· The precoder W changes with the subframe number 

· The precoder W changes every N2 PRUs in the same subframe 

Sub-channelization

Mini band based CRU and/or Sub-band CRU is used CDR region. CDR region does not use subcarrier DRU permutation.
3.1 Resource Mapping in CDR region

When the burst size including 16 burst CRC bits exceeds maximum FEC block size, NFB_MAX, the burst is partitioned into KFB FEC blocks. The value of KFB is calculated by following equation.
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where 

Nmod 
is the modulation order of the burst transmission, which is specified by MCS index 

RFEC 
is the nominal code rate of the burst transmission, which is specified by MCS index

NRE 
is the number of data resource elements allocated for burst transmission. The calculation of data resource elements shall exclude the resource elements used by pilot channels .  In CDR region, the calculation of data resource elements is done after excluding the resource elements used by pilot tones and null tones. 

R
is the symbol repetition factor for the burst transmission. R is 1 by default.


In CDR region R =2.

NSM
is the spatial multiplexing order of the resource elements allocated for burst transmission. The value of NSM depends on the MIMO transmission mode and is defined in section x.x.x.x.

NFB_MAX
is the maximum FEC block size, which equals to 4800 bits. 

3.2 Subcarrier Mapping in CDR region
The output bits from each FEC block are passed through a scrambler. The scrambler uses a cell specific scrambling sequence. [The definition of exact scrambling sequence is TBD]. The scrambled bits are mapped to modulation symbols. The outputs of the modulators are multiplexed into a single stream of modulation symbols and are then mapped to the resource elements. 
In CDR region, the modulation symbols are mapped to resource elements in a frequency first and time second manner. Mapping starts from the OFDM symbol with the lowest symbol index. The adjacent OFDM symbol is filled with its conjugated copies of the first OFDM symbol. The mapping of modulation symbols continues in the same way until the last OFDM symbol in the CDR region is reached. An example of CDR subcarrier mapping for CoFIP Type 0 for single LRU allocation is shown in Figure x3.   










Figure x2: Resource allocation for mini band LRU and sub-band LRU
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Figure x3: An example of CDR data allocation in CoFIP Type 0

3.3 CDR frequency partition

In section 15.3.5.2.3, update line 5: 

The maximum number of frequency partitions 5. The 4th frequency partition FPS4 is reserved for CDR operation. This frequency partition is called CDR region. The transmitter power level in FPS4 is same as that of FPS1. 

Replace Table 651 and 652 with the following Tables:

Table 651​- Mapping between FPC and frequency partitioning for 10 MHz or 20 MHz

	FPC
	Freq. partitioning

(FP0:FP1:FP2:FP3:FP4)
	FPCT
	FPS0
	FPSi (i=1:3)
	FPS4 

	0
	1:0:0:0:0
	1
	NPRU
	0
	0

	1
	0:1:1:1:0
	3
	0
	NPRU * 1/3
	0

	2
	1:1:1:1:0
	4
	NPRU * 1/4
	NPRU * 1/4
	0

	3
	3:1:1:1:0
	4
	NPRU * 3/6
	NPRU * 1/6
	0

	4
	5:1:1:1:0
	4
	NPRU * 5/8
	NPRU * 1/8
	0

	5
	9:1:1:1:0
	4
	NPRU * 9/12
	NPRU * 1/12
	0

	6
	1:0:0:0:1
	2
	NPRU * 1/2
	0
	NPRU * 1/2

	7
	2:0:0:0:1
	2
	NPRU * 2/3
	0
	NPRU * 1/3

	8
	3:0:0:0:1
	2
	NPRU * 3/4
	0
	NPRU * 1/4

	9-15
	reserved
	
	
	
	


Table 652​- Mapping between FPC and frequency partitioning for 5 MHz 

	FPC
	Freq. partitioning

(FP0:FP1:FP2:FP3:FP4)
	FPCT
	FPS0
	FPSi (i=1:3)
	FPS4 

	0
	1:0:0:0:0
	1
	NPRU
	0
	0

	1
	0:1:1:1:0
	3
	0
	NPRU * 1/3
	0

	2
	1:1:1:1:0
	4
	NPRU * 1/4
	NPRU * 1/4
	0

	3
	3:1:1:1:0
	4
	NPRU * 3/6
	NPRU * 1/6
	0

	4
	5:1:1:1:0
	4
	NPRU * 5/8
	NPRU * 1/8
	0

	5
	1:0:0:0:1
	2
	NPRU * 1/2
	0
	NPRU * 1/2

	6
	2:0:0:0:1
	2
	NPRU * 2/3
	0
	NPRU * 1/3

	7
	3:0:0:0:1
	2
	NPRU * 3/4
	0
	NPRU * 1/4
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Subcarrier mapping





Scrambler
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Modulation





FEC block KFB





FEC block 1
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Parallel to Serial Converter





Modulation





FEC block 2
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