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1
Introduction
In RAN1 #61, it was agreed that, for a single CC UL MIMO transmission, the PHICH resources for CW1 and CW2 are identified by one of the following three options:
· Option 1: The CSI value associated with the  PUSCH transmission 

· Option 2: Different PRB indices  for the PUSCH, assuming more than one PRBs for the transmission

· Option 3: (I, Q) branches of a QPSK symbol within one PHICH group

In this contribution, we compare the PHICH collision probability of different options and provide our views on this topic.
2
Discussion
In general, the PHICH resources for the two codewords can be identified as:

· for CW1:
· PHICH group number: 
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· Orthogonal sequence index within the group:             
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· for CW2:
· PHICH group number:                         
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· Orthogonal sequence index within the group: 
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The three options agreed in RAN1 #61 can be realized by assigning different values to the two parameters:  
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· Option 1: 
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· Option 2: 
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· Option 3: 
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With the simulation assumptions listed in Table 1, the PHICH collision probability of each option is shown in Fig. 1. It can be seen that Option 3, i.e. the (I, Q) branches mapping, offers the lowest collision probability.
Table 1: Simulation Assumptions
	Parameter
	Value

	System Bandwidth
	10MHz

	# UEs
	10

	Percentage of UL MIMO UEs
	40%

	Number of available 
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	1~8

	Definition of collision
	a PHICH resource cannot be allocated to at least one of the codewords
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Figure 1: PHICH Collision Probability: Left: 
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4
Conclusions 

According to the performance comparison, it is proposed that, for a single CC UL MIMO transmission, the PHICH resources for CW1 and CW2 are identified by 

· Option 3: (I, Q) branches of a QPSK symbol within one PHICH group

Note that the second PHICH resources needs to be reserved only when the PUSCH transmission rank is greater than 1.
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