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1   Background
During RAN4#80bis meeting, RAN4 agreed the way forward [1], the following agreements about PHICH are reached:
· PHICH demodulation performance requirements are specified for UE category 1 with 1 Rx

· Introduce a new PHICH demodulation test
	Parameter
	Values

	System bandwidth
	5MHz or 10MHz 

	Antenna config 
	2x1 Low

	Propagation channel
	EVA70

	FRC
	R.19-1 FDD


In this contribution, we share our view about PHICH demodulation performance requirements definition and related possible simulation results.

2   Discussion

2.1   PHICH demodulation performance requirements definition
As per we discussed in RAN4#80bis, compared to DL Category 0 UE requirements defined in section 8.9 of TS 36.101, the idea of WID is to specify the same set of requirements as those for MTC UE. As per the agreed WF [1], one PHICH demodulation performance requirement need to be defined, because the existing section of 8.9 Demodulation (single receiver antenna) of TS 36.101 is for single receiver antenna, we would like to put the Cat.1 like UE with 1Rx performance requirement in the same section and distinguish different test by using the UE Category. Follow the logic, the possible PHICH demodulation performance requirements would look like:
------------------------------- Text in 36.101 --------------------------------
8.9.2
PHICH

8.9.2.1
FDD and half-duplex FDD
The half-duplex FDD is not applicable to the requirements for Category [1] UE.
8.9.2.1.1
Transmit diversity performance

For the parameters specified in Table 8.5.1-1 the average probability of a miss-detecting ACK for NACK (Pm-an) shall be below the specified value in Table 8.9.2.1.1-1. The downlink physical setup is in accordance with Annex C.3.2.

Table 8.9.2.1.1-1: Minimum performance PHICH

	Test number
	Bandwidth 
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Antenna configuration and correlation Matrix 
	Reference value
	UE DL category
	UE Category

	
	
	
	
	
	
	Pm-an (%)
	SNR (dB)
	
	

	1 
	10 MHz
	R.19
	OP.1 FDD
	EPA5
	2 x 1 Low
	0.1
	8.6
	0
	-

	2
	5MHz
	R.19-1
	OP.1 FDD
	EVA70
	2 x 1 Low
	0.1
	TBD
	-
	[1]

	
	10MHz
	R.19
	OP.1 FDD
	EVA70
	2 x 1 Low
	0.1
	TBD
	-
	[1]


8.9.2.2
TDD

8.9.2.2.1
Transmit diversity performance

For the parameters specified in Table 8.5.2-1 the average probability of a miss-detecting ACK for NACK (Pm-an) shall be below the specified value in Table 8.9.2.2.1-1. The downlink physical setup is in accordance with Annex C.3.2.

Table 8.9.2.2.1-1: Minimum performance PHICH

	Test number
	Bandwidth 
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Antenna configuration and correlation Matrix 
	Reference value
	UE DL category
	UE Category

	
	
	
	
	
	
	Pm-an (%)
	SNR (dB)
	
	

	1
	10 MHz
	R.19
	OP.1 TDD
	EPA5
	2 x 1 Low
	0.1
	8.6
	0
	-

	2
	5MHz
	R.19-1
	OP.1 TDD
	EVA70
	2 x 1 Low
	0.1
	TBD
	-
	[1]

	
	10MHz
	R.19
	OP.1 TDD
	EVA70
	2 x 1 Low
	0.1
	TBD
	-
	[1]


------------------------------- Text in 36.101 --------------------------------
Proposal: RAN4 agrees to define PHICH demodulation performance requirements as above.

2.2   Simulation results
3   Conclusion
In this contribution, we give our analyses about the PHICH demodulation performance requirements definition for Cat.1 like UE with 1Rx and related simulation results as per the agreed simulation assumption in [1], we give our proposals as below:

Proposal: RAN4 agrees to define PHICH demodulation performance requirements as above.
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