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1 Introduction
For downlink VoIP transmission, the current working assumption is to use persistent scheduling for initial transmission and dynamic scheduling for any retransmissions. This contribution is aiming to discuss the outstanding issues in terms of signaling overhead and proposed the suitable enhancement for reducing signaling overhead.
2 Downlink VoIP
2.1 Current assumption
Figure 1 is showing the current assumption for the scheduling of the downlink VoIP packet. 
The argument for the dynamic scheduling for retransmission assumes that the BLER of initial transmission is not larger than 10% so that the required downlink signaling overhead is not too big. However, the assumption on the low initial BLER is not matched well with high speed UE. For high speed UE, e.g. 120Km/h, it is hard to guarantee that initial BLER is about 10% in order to maximize the VoIP capacity because of the lack of the accuracy of CQI report.
Since the retransmission always requires additional signaling overhead to be scheduled dynamically, the signaling overhead depends on the BLER of initial transmission. Next section shows the impact of the BLER of initial transmission to VoIP capacity.
[image: image1.emf]P

20ms

time

P

Persistently assigned resource

NACK

D P P

Dynamic 

scheduling

NACK

D

Dynamic 

scheduling

D

Dynamically assigned resource

ACK

20ms

Init Tx Init Tx Init Tx Re Tx Re Tx

NACK

D

Re Tx

Dynamic 

scheduling

ACK


Figure 1: DL VoIP scheduling
2.2 VoIP capacity depending on initial BLER
Depending on the UE speed, the appropriate BLER point of the initial transmission is different. BLER point is low enough for low speed UE and getting higher for high speed UE. Therefore persistent allocation of initial transmission only may result in the large signaling overhead for scheduling of retransmissions in case of high speed UEs.
Table 1 is summarizing the VoIP capacity depending on BLER of initial transmission and UE speed. In low speed UE, 10% BLER shows almost maximized capacity. However for high speed UE, it requires larger power for satisfying the 10% initial BLER, which makes the VoIP capacity reduced quite a lot. While, if we allow high BLER point for initial transmission, the capacity is increased as shown in table 2.
	UE speed
	Capacity under 10% BLER of initial transmission
	Maximum capacity

	
	
	Capacity
	BLER of initial transmission
	Operating point

	3 Km/h
	260
	280
	13%
	1.1

	120 Km/h
	120
	210
	61%
	2.2


Table 1: VoIP Capacity depending on UE speed
If high initial BLER point is required for high speed UE in order to maximize the VoIP capacity as discussed above, we should consider the signaling overhead for dynamic scheduling of retransmissions. Therefore, it is required to assign more than one subframes for VoIP transmission persistently, e.g. two subframes for both initial transmission and first retransmission. Persistent assigning of two subframes can give much benefit in terms of signaling overhead for high speed UE without any degradation of performances. Additional required retransmissions can be assigned by dynamic scheduling.
Figure 2 is illustrating the scheduling scheme for UEs whose initial BLER is relatively high, e.g. high speed UE or low geometry UE. Since the initial BLER is high, it is likely to use the second persistently assigned resource so often. In case the second resource is not used since the initial transmission is ACKed, the second assigned resource can be dynamically assigned to other UE for other services, e.g. best effort.
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Figure 2: DL VoIP scheduling with two subframes assigned persistently
3 Conclusion

In this document, we discussed about the downlink VoIP transmission scheme. Current assumption for DL VoIP scheduling, which comprises persistent scheduling of initial transmission and dynamic scheduling of all retransmissions, is well-suited with low speed UE. However, for high speed UE, it is better to assign additional persistent resource for the first retransmission in order to avoid the excessive signaling overhead. 

Therefore, in order to maintain the proper signaling overhead regardless of the UE speed, it is proposed to have configurable persistent resource assignment for DL VoIP.
Annex 

Table A-1: System simulation parameters
	Parameter
	Assumption

	Cellular layout
	Hexagonal grid, 19 cell sites, 3 sectors per site

	Inter-site distance
	500 m (case 1)

	Minimum distance between UE and cell
	35 m

	Distance dependent path loss
	128.1 + 37.6log10(R), R in kilometers

	Antenna pattern
	70 deg (-3 dB) with 20 dB front-to-back ratio

	Total BS Tx power
	43 dBm

	Penetration loss
	20 dB

	Standard deviation of slow fading
	8 dB

	Shadowing correlation between cells / sectors
	0.5 / 1.0

	Carrier frequency
	2000 MHz

	BS/UE antenna gain
	14 dB / 0dBi

	UE noise figure
	9 dB

	Thermal noise density
	-174 dBm/Hz

	Overhead channel (pilot and other control channels)
	First 3 OFDM symbols,

Reference signals

	Pilot / other overhead channel power
	No Power boosting for pilot

	Modulation scheme and Channel coding rate
	QPSK, 0.62

	Scheduling algorithm
	Configurable Semi-persistent scheduling

	Effective SIR mapping function
	Exponential Effective SIR Mapping

	Packet combining method in hybrid ARQ
	Asynchronous HARQ

	Number of receiver antennas
	2

	Traffic model
	VoIP (12.2Kbps Full rate AMR with a VAF of 0.5, 
SID is not assumed to be transmitted)

	Frequency re-use
	1

	Channel model
	Typical Urban

	UE speed
	3 km/h, 120Km/h

	CQI feedback scheme
	SNR per all resource blocks

	CQI feedback period
	5ms(5TTI)

	CQI feedback delay
	2ms(2 TTI)

	Power control
	CQI based power control
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