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1. Introduction
In RAN WG1 #52, it has been agreed that a UE shall implicitly determine the corresponding PHICH resource in subframe n from the lowest index PRB of the uplink resource allocation and the 3-bit uplink demodulation reference symbol (DMRS) cyclic shift both indicated in the PDCCH with DCI format 0 received on subframe n-4[1][2]. Considering the case when the number of uplink sub-frames is larger than the number of downlink sub-frames, in this contribution, we propose the implicit PHICH resource mapping scheme for TDD. 
2. Proposals
When the number of downlink sub-frames is larger than (or equal to) the number of uplink sub-frames, TDD will use the same mapping rule as FDD.
For the case of 1DL:3UL where two uplink sub-frames needed to be mapped to the PHICH resource in the same downlink sub-frame, the PHICH index and mapping should be based upon the allocated physical uplink transmission resources (Index1stPRB) and uplink sub-frame index (IndexUSF = 0,1). When DMRS CS index is configured in UL grant, DMRS CS index (IndexDMRS) is used as modifier to adjust PHICH allocation in order to avoid PHICH collision and balance power among PHICH groups.
Option 1
The presented PHICH indexing follows the "frequency first" mapping with PRB indexes. The first half of PHICH groups are mapping to the first UL subframe and the rest are mapping to the second UL subframe. This is advantageous in the sense that the PHICHs of a multi-TTI user are transimitted in the different groups for scheduled multi-TTI. This means that we can get more frequency diversity gain and balance power among PHICH groups, which might improve PHICH performance. 
IndexgroupTemp = (Index1stPRB  + IndexDMRS) mod Ngroup 
Indexgroup = IndexgroupTemp + Ngroup ×IndexUSF 

Indexlocal = ((Index1stPRB / Ngroup( + IndexDMRS ) mod 8

IndexPHICH = Ngroup×Nlocal×IndexUSF + IndexgroupTemp + Indexlocal ( Ngroup
Some definitions:
· Ngroup : The number of the PHICH group in one UL subframe

· Indexgroup : The index of the PHICH group

· Indexlocal : The index within the PHICH group
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Fig1 PHICH linkage to uplink transmissions by the method 1
Option 2
The presented PHICH indexing follows the "time first" mapping with PRB indexes. This is advantageous in the sense that the PHICHs of a multi-TTI user are transimitted in the same group for scheduled multi-TTI. This means that we can get less penalty due to the similar power of PHICH indications[3]. Consecutive PRB indexes are mapped to the different PHICH groups, which might balance power among PHICH group and avoid PHICH collision.
Indexgroup =  (Index1stPRB + IndexDMRS) mod Ngroup；

Indexlocal = ((Index1stPRB/ Ngroup( × 2 + IndexUSF + IndexDMRS ) mod 8；

IndexPHICH = Indexgroup × 2 + IndexUSF + ( Indexlocal / 2( ×2×Ngroup;

   Some definitions:
· Ngroup : The number of the PHICH group in one UL subframe

· Indexgroup : The index of the PHICH group

· Indexlocal : The index within the PHICH group
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    Fig2 PHICH linkage to uplink transmissions by the method 2
3. Conclusion
The implicit PHICH resource mapping method in TDD is introduced in this contribution. In order to maximize PHICH performance, we propose the followings:
· When the number of downlink sub-frames is larger than (or equal to) the number of uplink sub-frames, TDD should use the same mapping rule as FDD;
· For the case of 1DL:3UL, we propose option 1.
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