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1. Introduction
In E-UTRA downlink, ACK/NACK corresponding uplink HARQ transmission is conveyed by PHICH allocated within first 3 OFDM symbols in each subframe [1]. The amount and mapping of PHICHs in each subframe has effect on the PDCCH mapping within first 3 OFDM symbols. In this paper, we make a discussion and suggestions on the PHICH configuration.

2. Number of PHICHs in a subframe
We basically assume each PHICH corresponds to one uplink RB (the mapping may be fixed over all subframes or varies by a predefined pattern).  Then, there is an issue on whether the number of PHICH is fixed same as the number of uplink RBs or configurable by network. In making decision on that aspect, it should be considered that an initial access UE should know the number of PHICHs in a downlink subframe before it reads DBCH [2], since DBCH is scheduled by PDCCH and PDCCH mapping depends on the REs reserved by PHICH unless PDCCH and PHICH are interleaved together.

We propose to consider following two alternatives for the configuration of number of PHICHs in a subframe.
Alternative 1) Fixing number of PHICHs in a subframe as the number of RBs in a system bandwidth

· An initial access UE can automatically know the number of PHICH by achieving system bandwidth signalled by PBCH.

· PHICHs corresponding to the uplink RBs carrying PUCCHs may be wasted.

· ACK/NACK signaling for uplink SDMA transmission can be supported without increasing the number of PHICHs with some restriction in uplink SDMA scheduling [3].

· In TDD carrier, downlink/uplink subframe configuration may have to be signalled over PBCH since number of PHICH in a downlink subframe is related to the downlink/uplink subframe configuration.

Alternative 2) Semi-static configuration of the number of PHICHs in a subframe by network

· Number of PHICHs should be signalled via PBCH for initial access UEs to read DBCH.

· Downlink resource usage for PHICH transmission can be optimized based on the network configuration of PUCCH, SDMA, TDD, etc.
3. OFDM symbol duration for PHICH transmission
As decided in RAN1#49bis meeting, OFDM symbol duration for PHICH transmission can be configured semi-statically. As for more details, we suggest the followings.

· As discussed in email reflector, we suggest semi-static configuration between 1 and 2 OFDM symbols for PHICH transmission since that is configuration consistent and compatible with both unicast and MBSFN subframes.
· An initial access UE should also know the number of OFDM symbols carrying PHICHs in order to achieve scheduling information of DBCH from PDCCHs. Therefore, we suggest having one bit information on PHICH duration in PBCH.

4. Conclusions
We suggest making decisions on the PHICH configuration aspects discussed in this paper.
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