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1. Introduction
In RAN1 #60 meeting, PHICH design in LTE-A has been discussed with the following agreements [1]:  
Working assumption to be confirmed at RAN1#60bis if no fundamental problem identified:

· Single set of PHICH resources shared by all UEs (Rel-8 to Rel-10)
Agreement:

· DM RS cyclic shift mechanism remains available and can be used to reduce collision probability
The remaining issue is whether or not additional standardized mechanism for handling PHICH collision is needed for cross carrier scheduling in Rel-10. For dynamic UL transmission with cross carrier scheduling in Rel-10, the existing Rel-8 mechanism (i.e. the combination of lowest PUSCH PRB index and DMRS cyclic shift) can be used to reduce PHICH collision probability, without necessitating additional PHICH avoidance mechanisms in Rel-10. On the other hand, for SPS UL transmission, the DMRS cyclic shift cannot be used to reduce PHICH collision probability, since it is always set to zero. In this contribution, we focus on the issue of PHICH collision for UL SPS transmission in Rel-10 and share our views.
2. PHICH collision of UL SPS transmission
The PHICH collision of UL SPS transmission can be categorized by the two scenarios in Figure 1:
· Scenario 1: Multiple UL SPS grants are sent in one DL CC, and the corresponding UL SPS transmissions are assigned in the same UL CC.
· Scenario 2: Multiple UL SPS grants are sent in one DL CC, and the corresponding UL SPS transmissions are assigned in different UL CCs.
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 Figure 1: PHICH collision scenarios
Scenario 1 is identical to Rel-8. Hence, eNB can schedule the UL SPS transmission with different lowest PUSCH PRB index to avoid PHICH collision.
For scenario 2, there are two methods to avoid PHICH collision:

· Method 1: The lowest UL PRB index can still be used to avoid PHICH collision. It is an eNB implementation issue without additional standard impact.
· Method 2: Serial numbering PRBs on multiple UL CCs [2]
We further note that whether or not scenario 2 exists depends on some of the RAN2 decisions. RAN2 currently has the following agreements so far [3][4]:
· DL/UL Primary CC (PCC) is introduced in Rel-10 CA 

· UL PCC and DL PCC are configured per UE 
· UL PCC is used for transmission of L1 uplink control information

· DL PCC cannot be de-activated

· Only 1 UL SPS grant and 1 DL SPS grant can be configured for a UE
The discussion on the linkage between SPS transmission and DL/UL Primary CC is still ongoing [5]. In case UL SPS can only be scheduled in the UL PCC and the corresponding UL SPS grant can only be sent via DL PCC, then it is likely scenario 2 will not exist in Rel-10, provided the DL/UL PCC follows the cell specific linkage. In light of this, we currently have the following preferences:
Proposal 1: For UL SPS transmission in Rel-10, the Rel-8 PHICH collision avoidance mechanism remains available.
Proposal 2: RAN1 shall wait for RAN2 decisions on DL/UL PCC and UL SPS in Rel-10, before deciding whether additional PHICH collision avoidance mechanism is needed in Rel-10.
3. Conclusions

In this contribution, we provide our views on PHICH collision in LTE-Advanced. Our current preferences are: 
· For dynamic UL transmission, additional PHICH collision avoidance mechanism beyond Rel-8 is not necessary. 
· For UL SPS transmission, the Rel-8 PHICH collision avoidance mechanism remains available.

· RAN1 shall wait for RAN2 decisions on DL/UL PCC and UL SPS, before deciding whether additional PHICH collision avoidance mechanism is needed for UL SPS in Rel-10.
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