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1 Introduction

 In FDD HSPA+ VoIP service, the code resource is more abundance and there is no need to divide the code resource according to silent period and active period. However, in TDD HSPA+ VoIP service the code resource is limited. In order to use the resource effectively, the code resource should be divided according to silent period and active period so that Node B can allocate the unused resource in silent period to other users. In this contribution, we propose the system level simulation results on VoIP unused resource.
2 VoIP System Level Simulation Results
2.1 Simulation Assumptions
This section gives the simulation results on two modulation schemes. One is the fixed QPSK modulation and code rate is 1/2. The other is using AMC between QPSK (code rate 1/2) and 16QAM (code rate 1/2).
VoIP capacity is defined as the number of users that could be supported in a sector without exceeding 5 % outage. A user is considered to be in outage, if more than 5 % of the VoIP packets are lost (i.e. either erroneous or discarded) [1]. The simulation parameters are shown in table 1.
Table 1. System Level Simulation Parameters

	Site to site distance
	1000m

	BS total Tx power
	34dBm

	Simulation period
	1minutes

	Maximum delay in buffer
	70ms (HARQ interval is 20ms)

	Rate of VoIP service
	12.2Kbps

	Max Retransmission Number
	3

	Simulation scenario
	ITU PA 3Km/h

	Schedule algorithm
	Proportional Fair (PF)

	PF factor
	1000

	MCS sets
	QPSK 1/2,16QAM 1/2

	Ratio of uplink timeslots to downlink timeslots
	3:3


2.2 Simulation Results
The residue BLER on the modulation scheme of fixed QPSK modulation (code rate is 1/2) is shown in table 2.
Table 2. Residue BLER (QPSK)
	The first transmission
	0.049074826

	Retransmission once
	0.019302765

	Retransmission two times
	0.009034525

	Retransmission three times
	0.005054685


The residue BLER on the modulation scheme of using AMC between QPSK (code rate 1/2) and 16QAM (code rate 1/2) is shown in table 3.

Table 3. Residue BLER (AMC between QPSK and 16QAM)

	The first transmission
	0.05293

	Retransmission once
	0.020884

	Retransmission two times
	0.009999

	Retransmission three times
	0.005832


The CDF curves of delay in the two modulation schemes are shown in Fig. 1.
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Fig. 1 CDF curves of delay in the two modulation schemes
The system capacity is 26 users that could be supported in a sector without exceeding 5 % outage and only 2 more users can be supported than CS traditional VoIP service. In the modulation scheme of fixed QPSK modulation (code rate is 1/2), the number of unused VRU is18.5. In the modulation scheme of f using AMC between QPSK (code rate 1/2) and 16QAM (code rate 1/2), the number of unused VRU is 23.5. Therefore, the unused resource can not be ignored. Fig.2 shows the CDF curves of lost packets for one UE (i.e. either erroneous or discarded) when the system capacity is 26 users.
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Fig. 2 CDF curves of lost packets for one UE when the system capacity is 26 users
3 Conclusion
From the above simulation results, it can be found that there are unused resources during the silent period of VoIP service. Therefore the following suggestions are proposed so that the resource of 1.28Mcps TDD HSPA+ VoIP service can be used effectively.
1. The characteristics of silence and activation of UE should be distinguished so that the resources during the silent period can be allocated to other users.
2. The silence state or the activation state can be signaled by special physical signaling.

3. The special midamble shifts can be used to indicate the switch between silence and activations states.
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