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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.
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