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1
Introduction

A study item on DCH Enhancements for UMTS has been initiated in [1]. As part of the study it is required that the performance of the DCH enhancements be compared with that of VoHSPA. 

In this contribution, the system simulation assumptions for voice over HSPA are provided. The results from these simulations are to be compared against the system simulation results of the DCH enhancements. 

2
DL System Simulation Assumptions
The baseline downlink system simulation assumptions for the evaluation of VoHS are given in Table1.

Table 2: Downlink System Simulation Assumptions for VoHS
	Parameters
	Values and comments

	Cell Layout
	Hexagonal grid, 19 Node B, 3 sectors per Node B with wrap-around

	Inter-site distance
	1000 m

	Carrier Frequency
	2000 MHz

	Path Loss
	L=128.1 + 37.6log10(R), R in kilometers

	Penetration loss
	10 dB

	Log Normal Fading 
	Standard Deviation : 8dB

Inter-NodeB  Correlation: 0.5

Intra-NodeB Correlation: 1.0

	Max BS Antenna Gain
	14 dBi 

	Antenna pattern
	[image: image1.wmf](

)

ú

ú

û

ù

ê

ê

ë

é

÷

÷

ø

ö

ç

ç

è

æ

-

=

m

dB

A

A

,

12

min

2

3

q

q

q

                                                                  

[image: image2.wmf]dB

3

q


    = 70 degrees,

Am = 20 dB

	Number of UEs/cell
	BE: 4

Voice: 0, 8, 16, 24, 32 ,40, 48

UEs dropped uniformly across the system

	Channel Model
	ITU: PedA3, VA30

See Table 5 for power-delay profiles.

	CPICH Ec/Ior
	-10 dB

	UE Antenna Gain
	0 dBi

	UE noise figure
	9 dB

	Thermal noise density
	-174 dBm/Hz

	Maximum Sector

Transmit Power
	43 dBm 

	Soft Handover Parameters
	R1a (reporting range constant) = 6 dB

	Number of H-ARQ processes
	6

	H-ARQ operating point
	10 % BLER after first transmission
Max number of Transmissions = 4

	Maximum active set size
	3

	Common channel power including C-PICH
	20%

	HS-SCCH and HS-DSCH
	Up to 15 SF-16 codes per carrier for HS-PDSCH

HS-SCCH transmit power being driven by 1% HS-SCCH BLER.
0.5dB fixed margin is applied to CQI for rate control.

	CQI
	9 slot CQI delay

CQI estimation noise is Gaussian with mean of 0 dB and variance of 1dB

CQI Decoding at Node-B is ideal.

	F-DPCH
	1500Hz

2 slot delay

+1dB/-1dB step size

SIR target set to achieve 4% error rate

	F-DPCH Limits
	Maximum Ec/Ior = -10dB

	E-HICH
	E-HICH power offset to F-DPCH set to achieve Ack misdetection rate of 5% and false-Ack rate of 0.2%

	Scheduling Type
	Proportional Fair for BE users; 

Delay sensitive Qos based scheduling for voice users

	Scheduling delay bound for VoHS UEs
	100ms

	Voice codec
	AMR 12.2kbps, 

AMR 5.9kbps, 

See Table 7,8 for TBS sizes

	Voice activity
	0.5 (see table 2) 

	SID 
	Every 160ms during voice inactivity

See Table 7,8 for TBS size

	UE receiver type
	For VoHS UEs: Type 2  (Type 3i optional)

For BE UEs: Type 3i


AMR is modeled based on a two stage Markov model with two Active and Inactive states, where in the Active state, only Full packets are generated, and in the Inactive state, SID packets are generated with SID packet being generated once every 160 ms. The transition probability between the two Active and Inactive states is shown in Table 2.
Table 2: Transition probability of Active and Inactive states for AMR Traffic

	State n-1
	P(State n-1 ≠ State n)


	Active
	1%

	Inactive
	1%


2.1
Downlink System Performance Metrics

a) Average cell throughput vs. Number of VoHS users per cell.

b) Average power per cell used by VoHS users

c) Average power per cell used by BE users 

d) CDF of the run-lengths of consecutive VoHS packet errors.

e) Percentages of VoHS users with Active set size of 1,2,3.

f) Percentage of VoHS users with BLER > 3%

g) CDF of packet delay for VoHS users.
3
UL System Simulation Assumptions
The baseline uplink system simulation assumptions for the evaluation of VoHS are given in Table 3.

Table 3: Uplink System Simulation Assumptions for VoHS

	Parameters
	Values and comments

	Cell Layout
	Hexagonal grid, 19 Node B, 3 sectors per Node B with wrap-around

	Inter-site distance
	1000 m

	Carrier Frequency
	2000 MHz

	Path Loss
	L=128.1 + 37.6log10(R), R in kilometers

	Penetration Loss
	10dB

	Log Normal Fading 
	Standard Deviation : 8dB

Inter-Node B Correlation: 0.5

Intra-Node B Correlation :1.0
Correlation Distance: 50m 

	Antenna pattern
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	Channel Model
	 ITU: PA3, VA30. See Table 5 for power-delay profiles.
 Fading across all pairs of antennas is completely uncorrelated

	Maximum UE EIRP
	23 dBm

	Uplink system noise
	 –103.16 dBm

	HS-DPCCH 
	CQI Feedback Cycle
	1 TTI

	
	ACK [dB]
	2 (no SHO), 4(SHO)

	
	NACK [dB]
	2 (no SHO), 4 (SHO)

	
	CQI [dB]
	2 (no SHO), 4(SHO)

	E-DPCCH C/P 
	0dB

	Soft Handover Parameters
	R1a (reporting range constant) = 6 dB, 

	Traffic Source
	Voice packets generated every 20ms

	TBS 
	See Table 5

	Modulation 
	QPSK

	DPCCH Slot format
	8pilot bits, 2TPC bits

	UE distribution 
	Uniform over the area

	Number of Voice UEs per cell
	0, 8, 16, 24, 32, 40, 48

	Number of BE users per cell
	4

	NodeB Receiver
	2 Rx-Rake (Pilot Weighted Combining - PWC)

	Uplink HARQ
	2ms TTI, Max # of transmission =4 targeting 1% residual BLER after 4 HARQ. 

	Number of HARQ processes
	8

	ILPC
	1500Hz ILPC rate

2 slot feedback delay

+1dB/-1dB step size

4% error rate

	OLPC
	1% target residual BLER after 4 HARQ
+0.5dB when packet decoding error

2 frame delay

	UL TPC Error Rate 
	4%

	Target RoT
	6dB

	E-DCH Scheduling Delays
	Period
	2ms

	
	Uplink SI delay
	6 slots

	
	DL Grant delay
	As per 25.321

	Scheduling Type
	Proportional Fair for BE users; 

Delay sensitive Qos based scheduling for voice users

	Scheduling delay bound for VoHS UEs
	100ms


3.1
System Performance Metrics for Uplink

a) Average cell throughput vs. Number of VoHS users per cell.

b) Average RxEc/No per cell used by VoHS users

c) Average RxEc/No per cell used by data users

d) CDF of the run-lengths of consecutive voice packet errors.

e) Percentages of VoHS users with Active set size of 1, 2, 3.

f) Percentage of VoHS users with BLER > 3%

g) CDF of RoT per cell.

h) CDF of packet delay for VoHS users.

Table 4: Frequency of occurrence of AMR packet types for 50% voice activity factor.

	Packet
	Probability

	FULL
	0.5

	SID
	0.0625

	NULL
	0.4375


Table 5: Power-delay profiles for ITU channels

	Channel
	Relative Path delays (in nanoseconds)
	Relative Path powers (dB)

	PA
	0,110,190,410
	0,-9.7,-19.2,-22.8

	PB
	0,200,800,1200,2300,3700
	0,-0.9,-4.9,-8.0,-7.8,-23.9

	VA
	0,310,710,1090,1730,2510
	0,-1,-9,-10,-15,-20


Table 6: Delays of assigned Rake fingers in ITU channels

	Channel
	Path delays (in 1/8th of a chip)

	PA
	0,7

	PB
	0,7,25,37,71,114

	VA
	0,10,22,33,53,77


Table 7: TBS to be used for CsoHS for different Vocoder packets

	Vocoder, packet type
	#bits at vocoder output
	#bits for header overheads
	Total payload
	TBS on DL (octet aligned)
	TBS on UL**

	
	
	Octet alignment
	PDCP header
	RLC UM header
	MAC header*

	
	
	

	AMR12.2k, full
	244
	4
	8
	8
	24
	288
	288
	296

	AMR12.2k and 5.9k, SID
	39
	1
	8
	8
	24
	80
	120
	120

	AMR5.9k, full
	118
	2
	8
	8
	24
	160
	160
	160


*MAC header refers to MAC-ehs header on DL and MAC-i/is header on UL.

** UL TBS assumes use of E-DCH TBS table 0 for 2ms TTI
Table 8: TBS to be used for VoIP for different Vocoder packets

	Vocoder, packet type
	#bits at vocoder output
	#bits for header overheads
	Total payload
	TBS on DL (octet aligned)
	TBS on UL**

	
	
	Octet alignment
	RoHC header
	RLC UM header
	MAC header*

	
	
	

	AMR12.2k, full
	244
	4
	32
	8
	24
	312
	312
	318

	AMR12.2k and 5.9k, SID
	39
	1
	32
	8
	24
	104
	120
	120

	AMR5.9k, full
	118
	2
	32
	8
	24
	184
	184
	185


*MAC header refers to MAC-ehs header on DL and MAC-i/is header on UL.
** UL TBS assumes use of E-DCH TBS table 0 for 2ms TTI
� EMBED Equation.3  ���
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