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1
Introduction
In RAN1#49bis (Orlando) it was agreed to define a PHY channel to convey DL ACK/NAKs. The latest version of TS 36.211 and TS 36.212 already contain specifics about this channel, called PHICH.

The present contribution presents some aspects that need to be addressed in the specifications to fully specify this PHY channel.  

3
PHICH Aspects

3.1
Scrambling
The current version of TS 36.211 places the (binary) scrambling prior to modulation. This scheme is not compatible with the transmission with CDM and the SFBC encoding as the orthogonality is not retained. 
In order to allow for concurrent operation of CDM and SFBC encoding we need to resort to one of the following options: 

· Option 1) No scrambling is supported for PHICH. This option appears in the upper part of Figure 1 and enables the concurrent CDM and SFBC encoding for the transmission of the DL ACK/NAK.
· Option 2) Scrambling after SFBC encoding. This option appears in the lower part of Figure 2.
3.2
CDM structure and repetition

· We propose to base the CDM structure on a “PHICH control element” of size (2xM) [1] with a repetition factor N for each value of M allowed
· For example: M=1 and M=3 (as agreed in RAN1#49bis)
· N=6 for M=1 and N=2 for M=3
· Note that there are 
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 grids available for transmission, where Nt is the number of available tones in the n OFDM symbols and Ntx is the number of transmit antennas.

· Hadamard (binary) or DFT spreading over the (2xM) PHICH control element
3.3
Gain application

Power control of individual PHICH instances (ACK/NAK commands for a given UE) should not be precluded. The same applies for the transmission of PDCCH and PCFICH as well. 

Therefore, it is seen necessary to introduce a gain stage in the specification of PHICH in TS 36.211 (see Figure 1). 
3.4
Mapping of Resources

· Implicit mapping from a combination of UL grant transmitted on PDCCH and UL resources for scheduled transmissions

· Mapping from UL grant is not enough assuming synchronous, non-adaptive transmissions on the UL

· Explicit mapping through L2 or L3 indication for persistent allocations

3.4
PHICH Processing chain

Figure 1 shows a block diagram for the PHICH for the options introduced in section 3.1 as an example. 
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Figure 1. Block diagram for PHICH transmission
4
Conclusions

In this document we have addressed some of the open issues in regards to the transmission of PHICH in the DL covering the issues of:
· Scrambling

· CDM structure

· Gain stage

· Mapping of resources

These aspects need to be discussed and clarified to adequately address them in the next version of the PHY specifications. 
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