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Discussion
1 Introduction   
In [1], the scope of the demodulation requirements has been approved and some preliminary parameters have been provided in [2]. In this contribution, we provide some simulation results with the objective of refining the parameters as proposed in [2]. 
2 Simulation Parameters 
As agreed in [1], RAN4 shall specify the new PUSCH performance requirements which focus on verifying VoIP performance with the Rel-12 TTI bundling enhancement mechanism. The link level parameters are given in Table 1. 

	Parameters
	Values

	Traffic Model
	VoIP packet every 20ms or Full Buffer

	Transport block size
	328

	RB allocation
	1, 2, 3 PRB

	MCS
	QPSK

	Channel model
	EVA 5Hz, EPA 5Hz, EVA70, ETU70 

	Antenna configuration
	1Tx 2Rx, 1Tx4Rx

	MIMO channel correlation level
	Low correlation

	Noise model
	AWGN

	Channel bandwidth
	10MHz

	Channel estimation
	Practical channel estimation

	Receiver
	MRC

	Cyclic prefix
	Normal

	TTI bundling
	ON, bundle size = 4TTI

	HARQ RTT
	12ms (enhanced TTI bundling)

	Maximum number of HARQ re-transmissions
	4

	Number of HARQ Processes
	3


Table 1: Link and Test parameters
The test metric is the SNR at 2% residual BLER (rBLER), where rBLER = A/B, where A is the number of incorrectly decoded TBs after retransmission and B is the number of transmitted TB (retransmitted TBs will not be counted repetitively). 

Each transmission or retransmission is comprised of a bundling of 4 TTIs and both the front end TO Compensation and Carrier Frequency Compensation is present. 
It should be noted that the amount of power of the UE, Pmax, is divided by the number of RBs allocated to the UE. Thus, we have the following:

· 1 RB: Pmax on the single RB
· 2 RB: Pmax/2 on each RB
· 3 RB: Pmax/3 on each RB 
Finally, the code rate for 1, 2, and 3 RB are 0.33, 0.17, and 0.11, respectively. 

3 Results
In this section, the BLER versus SNR for the various configurations are presented. 

3.1 2 Rx: EPA 5Hz 
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Figure 3.1: EPA 5Hz with 1 RB, 2 RB, 3 RB 







3.2 2 Rx: EVA 5Hz
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Figure 3.2: EVA 5Hz with 1 RB, 2 RB, 3 RB 


3.3 2 Rx: EVA 70Hz
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Figure 3.3: EVA 70Hz with 1 RB, 2 RB, 3 RB 


3.4 2 Rx: ETU 70Hz, RB=(1,2,3)
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Figure 3.4: ETU 70Hz with 1 RB, 2 RB, 3 RB 


The SNR values for 2% residual BLER are summarized in the Table below for both the 2Rx and 4Rx (not include above). 
	Number of Rx antennas
	Channel Model
	SNR for 2% BLER for different

RB Allocation

	
	
	1 RB
	2 RB
	3 RB

	2
	EPA 5Hz
	- 2.0 dB
	-1.0 dB
	-0.05 dB

	
	EVA 5Hz
	-2.1 dB
	-1.6 dB
	-1.2 dB

	
	EVA 70Hz
	-4.5 dB
	-3.8 dB
	-3.4 dB

	
	ETU 70Hz
	-4.7 dB
	-4.0 dB
	-3.5 dB

	4
	EPA 5Hz
	-5.4 dB
	-4.3 dB
	-3.7 dB

	
	EVA 5Hz
	-5.5 dB
	-4.6 dB
	-4.4 dB

	
	EVA 70Hz
	-7.0 dB
	-6.2 dB
	-5.5 dB

	
	ETU 70Hz
	-6.7 dB
	-
	-


4 Conclusion  
In this contribution, we presented our simulation results for the various parameters configurations proposed in the previous meeting. Based on these results, some down-selection of the cases should be done as the performance among many cases does not provide enough differentiation for the tests.
We propose that only a single RB and channel model combination is adopted for each 2 Rx and 4 Rx tests, resulting in a total of 2 tests for the PUSCH demodulation for TTI bundling.  
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