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1   Introduction

In RAN1#68 meeting in Dresden, potential solutions for coverage enhancements were discussed and agreed that further investigation of TTI bundling enhancements for both medium data rate and VoIP could be carried out for considering following enhancements. The minimum gain for consideration of specifying the potential solutions is 1dB [1]:
· To further study the changes to HARQ RTT, HARQ process and the number of bundled subframes.
· To further study the support of larger transport block sizes.
· To further study the configuration/signalling mechanisms.
· Both L1/higher layer protocols overhead and latency should be considered.
In this contribution, we provide the initial link level simulation results of enhanced TTI bundling solution for UL VoIP. Comparing with 4 TTIs bundling solution, enhanced 8 TTIs bundling solution can provide 3.2dB gain for UL VoIP.
2   Link level simulations
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Fig.1 iBLER vs. SNR simalution results
Table 1 Required SNR for different solutions

	
	4 TTIs bundling
	8 TTIs bundling

	Required SNR
	-3.0dB
	-6.2dB


The link level simulation assumptions are summarized in appendix. The modulation scheme, RB allocation number and MCS number are all fixed. The TTI bundling process is the same as it in R8 spec. Fig.1 shows the simulation results of different transmission solutions and we can see that by using 8 TTIs bundling solution, about 3.2dB gain for required SNR at 2% rBLER can be achieved. The gain comes from increased probability of successful decoding process by 8 times repetition transmission.
Observation 1: Comparing with 4 TTIs bundling solution, 8 TTIs bundling solution can provide 3.2dB gain of required SNR at 2% rBLER.
From theory analysis point of view, comparing with RLC segmentation, large number TTIs bundling can reduce much more overheads, but the number of concurrent VoIP users may be affected when large number TTIs are bundled.
Proposal 1: It seems that 8 TTIs bundling solution can be used in UL VoIP cell-edge users, but maybe impact on total number of VoIP users is needed for further evaluation.
3   Conclusion
In this contribution, we provide some preliminary link level simulation results of enhanced TTI bundling solutions for UL VoIP. Observation and proposal are summarized below.
Observation 1: Comparing with 4 TTIs bundling solution, 8 TTIs bundling solution can provide 3.2dB gain of required SNR at 2% rBLER.
Proposal 1: It seems that 8 TTIs bundling solution can be used in UL VoIP cell-edge users, but maybe impact on total number of VoIP users is needed for further evaluation.
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Appendix

Table 2 Link level simulation assumptions
	Parameter
	Value

	Services and bit rates
	UL VoIP 12.2kbps

	System bandwidth
	10 MHz

	UE Tx power 
	23 dBm

	DL Tx power
	46 dBm

	eNB antenna configuration
	2Rx uncorrelated

	UE antenna configuration
	1Tx uncorrelated

	eNB receiver noise figure
	5 dB

	UE receiver noise figure
	9 dB

	Doppler spread
	7.2 Hz

	Radio channel
	ePA, 3km/h

	Thermal noise PSD
	-174 dBm/Hz

	QoS target 
	2% rBLER

	Channel coding 
	Rel-10 turbo coding

	Modulation 
	QPSK

	Max. Number of HARQ retransmissions
	3

	Number of allocated PRBs 
	3

	MCS number
	7

	HARQ RTT 
	16 TTIs

	TTI bundling size
	4, 8

	PUSCH hopping
	No

	RLC segmentation
	No


