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1 Introduction

In last RAN1 meeting potential solutions for TDD VoIP enhancement have been discussed and the email discussion is proposed on following points:
· Whether or not further enhancement for Configurations #0, #1, #6 is necessary

· Especially with respect to coverage gain

· If so, details
· Whether or not coverage enhancement for Configurations #2, #3, #4, #5 is necessary

· If so, details
In this contribution we discuss the above issues and present our views.
2 Views on enhancement for configurations #0, #1 and #6
The current spec supports 4 TTI bundling for both TDD and FDD operation. Among the 7 UL-DL configurations only #0, #1 and #6 have equal or more than 4 TTIs in a 10 ms frame, and thus only these UL-DL configurations support TTI bundling in Rel-8. Compared with current spec, several potential enhancement schemes have been proposed including different TTI bundling number for different UL-DL configurations. The link-level simulation reveals performance gain when bundling more TTIs or reduce RTTs, but in most cases the performance is quite similar and the gain is less than 1dB. 
Figure 1 shows two potential bundling schemes for configuration #0.
· Scheme a (conf.0): TTI bundling size is 3, RTT time is 15ms, maximum transmission is 4.
· Scheme b (conf.0): TTI bundling size is 6, RTT time is 30ms, maximum transmission is 2.
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a)  Scheme a (config.0): 3TTI bundling with 4 transmissions, RTT time is 15ms
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b) Scheme b (config.0): 6TTI bundling with 2 transmissions, RTT time is 30ms
Figure 1 Two potential schemes for config. 0 
Table 1 BLER comparison among scheme a), b) and baseline (rel-8 4TTI bundling)

	SNR(dB)
	-20
	-19
	-18
	-17
	-16

	Baseline(4TTI bundling)
	
	
	0.2
	0.09
	0.013

	Scheme a(3TTI bundling)
	0.22
	0.15
	0.023
	0.011
	

	Scheme b(6TTI bundling)
	
	0.14
	0.045
	0.012
	


In Table 1 both schemes (a) and b)) show better performance compared with baseline scheme, and the link level results show around 0.5dB difference between scheme a) and b). However in scheme a) one VoIP packet occupies 3 TTIs which is only half of the scheme b). Scheme a) is expected to support more VoIP traffic with similar link level performance. To assess the system performance we compare the average packet transmission time at different traffic density in Table 2 and the waiting time is also counted.
Table 2 Average packet transmission time (ms)
	VoIP users per cell
	20
	30
	40
	50

	Scheme a (3TTI)
	7.5
	13.3
	18.5
	26

	Scheme b (6TTI)
	17.5
	33.7
	47.8
	NA


The scheme b) costs more than 2 times of average packet transmission time due to large TTI bundling size. When the VoIP user number is large (say 50 per cell) the most packets will spend much longer time to wait for scheduling compared with exactly transmission time.

Observation 1: Scheme a) could support more VoIP users.
Therefore, we propose to take the system performance as a metric when comparing different VoIP bundling scheme.

Proposal 1: Take the system performance as a metric when comparing different VoIP bundling scheme.

3 Views on enhancement for configurations #2, #3, #4 and #5
As the UL TTI number is less than 4 in a frame, config. #2, #3, #4 and #5 don’t support TTI bundling in rel-8. However, the cell edge user may also need to bundle TTIs to enhance the UL VoIP performance in these configurations. Figure 2 shows a potential solution for config. #3 and the BLER performance is compared between non-bundling in table 3. 
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Figure 2 Potential TTI bundling (scheme c) for config. #3
Table 3 BLER comparison between scheme c) and baseline (non TTI bundling)

	SNR(dB)
	-18
	-17
	-16
	-15

	Baseline(non TTI bundling)
	0.2
	0.11
	0.019
	0.007

	Scheme c(3TTI bundling)
	0.15
	0.022
	0.008
	


According to the results in Table 3 the BLER gain is roughly 1dB.
Observation 2: Scheme 3 bring 1dB gain compared with non-TTI bundling

Proposal 2: Extent TTI bundling to the configurations which are not supported in rel-8. 
4 Conclusion
In this contribution, we provide some considerations on VoIP coverage enhancement for TDD and the following observations are summarized: 
Observation 1: Scheme a) could support more VoIP users.
Observation 2: Scheme 3 bring 1dB gain compared with non-TTI bundling

Based on the observations the below proposals are made.
Proposal 1: Take the system performance as a metric when comparing different VoIP bundling scheme.
Proposal 2: Extent TTI bundling to the configurations which are not supported in rel-8.
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Appendix Simulation Assumptions
	Parameters
	Assumptions

	Scenario
	Multiple outdoor pico cells

	System bandwidth
	10 MHz

	Carrier frequency
	2 GHz

	Inter-site distance
	500 m

	Macro deployment


	The typical 19-cell and 3-sectored hexagon system layout

Note that macro cells are deployed but not activated    

	Pico deployment
	40m radius, random deployment

	Number of Pico cells per sector
	4

	Minimum distance between Pico cells
	40 m

	Minimum distance between UE and Pico
	10 m

	Pico antenna pattern
	2D, Omni-directional

	Pico antenna gain
	5 dBi

	UE antenna gain
	0 dBi

	Pico noise figure
	13 dB

	UE noise figure
	9 dB

	Maximum pico TX power
	30 dBm 

	UE power class
	23 dBm (200 mW)

	Number of UEs per Pico cell
	10 UEs uniformly dropped around each of the Pico cells within a radius of 40m

	Pico-to-Pico pathloss
	LOS: if R<2/3 km, PL(R)=98.4+20log10(R) [free space loss]                                                    else, PL(R)=101.9+40log10(R), R in km [ Dual slop model TR25942 section5.1.4.3]

NLOS: PL= 40log10(R)+169.36, R in km [25.942:section 7.4.1.2.1.4 TR 101 112(ETSI):Annex B1.8.1.2] 

Case1: Prob(R)=0.5-min(0.5,5exp(-0.156/R))+min(0.5, 5exp(-R/0.03)) [36.814: table A.2.1.1.2-3 the probability of Relay-UE case1]

	Pico-to-UE pathloss
	PLLOS(R)=103.8+20.9log10(R)    

PLNLOS(R)=145.4+37.5log10(R)  

For 2GHz, R in km 

Case1: Prob(R)=0.5-min(0.5,5exp(-0.156/R))+min(0.5, 5exp(-R/0.03)) [36.814: table A.2.1.1.2-3 Pico-UE]

	UE-to-UE pathloss
	If R<=50m, PL=98.45+20*log10(R), R in km

If R>50m, PL=55.78 +40*log10(R), R in m (Xia model)

[Section 7.4.1.2.1.4 of TS25942, Annex B1.8.1.2 of TR 101 112(ETSI), ETSI STC SMG2 UMTS L1#9 Tdoc 679/98]

	Traffic model
	UE-specific VoIP model with delay budget: 50ms

	UE antenna configuration
	1 Tx, 2 Rx

	Downlink/uplink receiver type
	MMSE for both downlink and uplink

	UL modulation order
	{QPSK, 16QAM, 64QAM}

	Shadowing standard deviation between Pico and UE
	3dB for LOS and 4dB for NLOS
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