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1. Introduction

PCFICH (2bits) was defined to signal the number of OFDM symbols used for PDCCH. According to the definition and the codeword generation of CFI [1][2], the 4th state is not occupied.
PHICH duration indicates the number of OFDM symbols used for PHICH transmission. In Jeju meeting it was agreed that PHICH duration (1bit) is transmitted in P-BCH. However, because the value of CFI and PHICH duration are correlated, there is redundancy by separately signaling the two kinds of information.  

It is proposed in this paper to implicitly transmit PHICH duration in PCFICH. With the proposed method, 1-bit signaling in P-BCH can be saved for future usage.
2. Discussion 
2.1. Background

The detailed meaning of PHICH duration (Table 1) was agreed in [1].

Table 1   PHICH duration definition in [1]

	PHICH duration
	Non-MBSFN sub-frames
	MBSFN sub-frames

	
	Sub-frames 1 and 6 in case of frame structure type 2
	All other cases
	On a carrier supporting both PDSCH and PMCH

	Normal 
	1
	1
	1

	Extended
	2
	3
	2


The number of OFDM symbols used for PDCCH is defined in [1], shown in Table 2. CFI codewords definition is shown in table 5 [2] in Appendix, and the 4th state is reserved.

Table 2   Number of OFDM symbols used for PDCCH in [1]
	Sub-frames
	Number of OFDM symbols for PDCCH

	Sub-frame 1 and 6 for frame structure type 2
	1, 2

	MBSFN sub-frames on a carrier supporting both PMCH and PDSCH
	1, 2

	MBSFN sub-frames on a carrier not supporting PDSCH
	0

	All other sub-frames
	1, 2, 3


2.2. CFI redefinition 
It can be found that the extended PHICH duration is equal to the largest number of OFDM symbols that can be used for PDCCH (3 or 2) in all the cases, and the number of symbols used for PDCCH has to be no less than PHICH duration.
Based on the above observation, PHICH duration can be implicitly transmitted in CFI by redefining the meaning of the CFI states:

· If PHICH duration is ‘extended’, set CFI state to be ‘4’, which implies the largest number of OFDM symbols used for PDCCH.
· Otherwise if PHICH duration is ‘normal’, no change to CFI. The index of CFI state is equal to the number of symbols used for PDCCH.
 Please refer to Table 3 and Table 4 for the detail.
Table 3   CFI Redefinition for non-MBSFN sub-frames 
	CFI
	Number of OFDM symbols for PDCCH
	Number of OFDM symbols for PHICH 

	1
	1
	1 (normal)

	2
	2
	1 (normal)

	3
	3
	1 (normal)

	4
	3
	3 (extended)


Table 4   CFI Redefinition for MBSFN sub-frames and sub-frame 1 and 6 for frame structure type 2
	CFI
	Number of OFDM symbols for PDCCH
	Number of OFDM symbols for PHICH 

	1
	1
	1(normal)

	2
	2
	1(normal)

	3
	reserved
	reserved

	4
	2
	2 (extended)


2.3. Discussion on PHICH duration detection 
It is not a fresh idea to transmit PHICH duration in CFI. But without CRC protection of PCFICH, it was not accepted during the early discussion because of the suspect detection performance.
However, based on the later discussion, the following was agreed on PHICH duration updating [3]:
“PHICH duration is 'almost never' changed in the cell. This means that the change of PHICH duration would be an anomaly, i.e. in practice being equivalent to restarting the cell.”

It means that if PHICH duration is set to be ‘extended’, with the proposed method, the CFI state is always set to be 4, otherwise it is set to be 1, 2 or 3. Thus it is possible to iteratively validate the PHICH duration subframe by subframe, and the performance can be assured.
3. Conclusion 
In this contribution, it is proposed to transmit PHICH duration in PCFICH by simply redefining the meaning of CFI states:

·  If PHICH duration is ‘extended’, set CFI state to be ‘4’, which implies the largest number of OFDM symbols used for PDCCH.

· Otherwise if PHICH duration is ‘normal’, no change to CFI. The index of CFI state is equal to the number of symbols used for PDCCH.
 With the proposed method, 1-bit signaling in P-BCH can be saved for future usage. The detection performance of PHICH duration by the proposed method is also discussed.
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Appendix
Table 5   CFI codewords in [2]
	CFI
	CFI codeword

	
	< b0, b1, …, b31 >

	1
	<0,1,1,0,1,1,0,1,1,0,1,1,0,1,1,0,1,1,0,1,1,0,1,1,0,1,1,0,1,1,0,1>

	2
	<1,0,1,1,0,1,1,0,1,1,0,1,1,0,1,1,0,1,1,0,1,1,0,1,1,0,1,1,0,1,1,0>

	3
	<1,1,0,1,1,0,1,1,0,1,1,0,1,1,0,1,1,0,1,1,0,1,1,0,1,1,0,1,1,0,1,1>

	4 (Reserved)
	<0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0>


