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1
Introduction
The following decisions have been made for PHICH transmission for extended CP:

· In RAN1 #50bis meeting in Shanghai, we agreed to use SF=2 to prevent the potential orthogonality loss between PHICHs within a PHICH group. 

· In RAN1 #51bis meeting, we agreed on the PHICH handling for 4 Tx antenna and extended CP as follows:
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Figure 1 PHICH mapping for 4Tx antenna ports and extended CP
· d0 and d1 represent the SF=2 spread ACK/NAK symbol, red and green are two different PHICH groups
However, as SF=2 is used for extended CP irrespective of number of Tx antenna ports present in the system, similar idea should apply to the PHICH handling for 1 and 2 Tx antenna with extended CP as well. Otherwise, half of the PHICH resources are wasted as SF=2 is used while the mini-CCE size is 4 REs. This is also in-line with the PHICH decision made in RAN1 #52 meeting:
· In RAN1 #52 meeting, we agreed that the number of PHICH groups should be an even number as SF=2 is used for extended CP while the mini-CCE size is 4 REs

In this document we clarify the PHICH handling for 1 and 2 Tx antennas for extended CP.
2
PHICH handling with 1 Tx antenna and Extended CP
Following the same concept as in Figure 1, we can arrive at the following:
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Figure 2 PHICH mapping for 1Tx antenna port and extended CP
· d0 and d1 represent the SF=2 spread ACK/NAK symbol, red and green are two different PHICH groups
3
PHICH handling with 2 Tx antennas and Extended CP

Following the same concept as in Figure 1, we can arrive at the following:
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Figure 3 PHICH mapping for 2Tx antenna ports and extended CP
· d0 and d1 represent the SF=2 spread ACK/NAK symbol, red and green are two different PHICH groups
4
Summary
In this document, we clarified the PHICH handling for 1 and 2 Tx antenna ports for extended CP. We propose to capture it in TS 36.211. 

While in the email reflector one alternative to capture the PHICH mapping 1 and 2 Tx antenna ports is provided by Samsung and NEC, in the following we propose another alternative to capture it in the spec. The intention of the option provide in this document is trying to align extended cyclic prefix with normal cyclic prefix hence less change is needed.
---------------------------------------------- Start of Text Proposal ----------------------------------------------
6.9
Physical hybrid ARQ indicator channel

The PHICH carries the hybrid-ARQ ACK/NAK. Multiple PHICHs mapped to the same set of resource elements constitute a PHICH group, where PHICHs within the same PHICH group are separated through different orthogonal sequences. A PHICH resource is identified by the index pair 
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6.9.1
Modulation

The block of bits 
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 transmitted on one PHICH in one subframe shall be modulated as described in Section 7.1, resulting in a block of complex-valued modulation symbols
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. Table 6.9.1-1 specifies the modulation mappings applicable for the physical hybrid ARQ indicator channel.

Table 6.9.1-1: PHICH modulation schemes

	Physical channel
	Modulation schemes

	PHICH
	BPSK


The block of modulation symbols 
[image: image10.wmf])

1

(

),...,

0

(

s

-

M

z

z

 shall be bit-wise multiplied with an orthogonal sequence, resulting in a sequence of modulation symbols 
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 is a cell-specific scrambling sequence generated according to Section 7.2. The scrambling sequence generator shall be initialised with 
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The sequence 
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 is given by Table 6.9.1-2 where the sequence index 
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Table 6.9.1-2: Orthogonal sequences 
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	Sequence index
	Orthogonal sequence
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	Normal cyclic prefix


[image: image20.wmf]4

PHICH

SF

=

N


	Extended cyclic prefix


[image: image21.wmf]4

PHICH

SF

=

N



	0
	
[image: image22.wmf][

]

1

1

1

1

+

+

+

+


	
[image: image23.wmf][

]

0

0

1

1

+

+

 if 
[image: image24.wmf]0

2

mod

=

group

PHICH

n




	1
	
[image: image26.wmf][

]

1

1

1

1

-

+

-

+


	
[image: image27.wmf][

]

0

0

1

1

-

+

 if 
[image: image28.wmf]0

2

mod

=

group

PHICH

n




	2
	
[image: image30.wmf][

]

1

1

1

1

-

-

+

+


	
[image: image31.wmf][

]

0

0

j

j

+

+

 if 
[image: image32.wmf]0

2

mod

=

group

PHICH

n




	3
	
[image: image34.wmf][

]

1

1

1

1

+

-

-

+


	
[image: image35.wmf][

]

0

0

j

j

-

+

 if 
[image: image36.wmf]0

2

mod

=

group

PHICH

n




	4
	
[image: image38.wmf][

]

j

j

j

j

+

+

+

+


	
[image: image39.wmf][

]

1

1

0

0

+

+

 if 
[image: image40.wmf]1

2

mod

=

group

PHICH

n



	5
	
[image: image41.wmf][

]

j

j

j

j

-

+

-

+


	
[image: image42.wmf][

]

1

1

0

0

-

+

 if 
[image: image43.wmf]1

2

mod

=

group

PHICH

n



	6
	
[image: image44.wmf][

]

j

j

j

j

-

-

+

+


	
[image: image45.wmf][

]

j

j

+

+

0

0

 if 
[image: image46.wmf]1

2

mod

=

group

PHICH

n



	7
	
[image: image47.wmf][

]

j

j

j

j

+

-

-

+


	
[image: image48.wmf][

]

j

j

-

+

0

0

 if 
[image: image49.wmf]1

2

mod

=

group

PHICH

n




6.9.2
Layer mapping and precoding

The block of symbols 
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. The layer mapping and precoding operation depends on the cyclic prefix length and the number of antenna ports used for transmission of the PHICH. The PHICH shall be transmitted on the same set of antenna ports as the PBCH.

For transmission on a single antenna port, 
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For transmission on two antenna ports, 
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, layer mapping and precoding are defined by Sections 6.3.3.3 and 6.3.4.3, respectively, with 
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For transmission on four antenna ports, 
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, and normal cyclic prefix, layer mapping is defined by Section 6.3.3.3 and precoding by
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For transmission on four antenna ports, 
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by Section 6.3.3.3 and precoding by
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