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1 Introduction

This contribution describes a basic framework to evaluate the link and system performance of the various DCH enhancement schemes. 
2 Voice Activity Model
AMR fixed rate 12.2kbps is mandatory for the simulation with CS voice traffic.

For DTCH, three types of voice traffic are simulated, namely Full Rate, Mute and SID. The voice activity ON/OFF state is modelled by Bernoulli distribution with the probability of 0.5 being in ON state (Full Rate) and 0.5 being in OFF State (Mute and SID). When voice activity is ON, the number of continuously transmitted TTIs (NTTI) is modelled by exponential distribution with mean value of 100 TTIs and the additional contraint 5 ≤ NTTI ≤ 1000. When voice activity is OFF, SID is generated every 8 TTIs.

The transmission of DCCH is also modelled by Bernoulli distribution with the transmission probability PDCCH=0.005. When DCCH is transmitted, the number of continuously transmitted TTIs with DCCH is fixed to 5. If DCCH is not transmitted at TTI n, the transmission of DCCH is decided again at TTI (n+1). 

3 Link Level Simulation Assumptions
Downlink Link Simulation Assumptions

Table 1: DL DPCH slot formats for simulation 
{Editor’s note: this table also serves as a template for proponents to put their proposed new slot formats}

	Slot Format #i
	Channel Bit Rate (kbps)
	Channel Symbol Rate (ksps)
	SF
	Bits/ Slot
	DPDCH Bits/Slot
	DPCCH (Bits/Slot)
	Transmitted slots per radio frame (NTr)

	
	
	
	
	
	NData1
	NData2
	NTPC
	NTFCI
	NPilot
	

	8
	60
	30
	128
	40
	6
	28
	2
	0
	4
	15

	11
	60
	30
	128
	40
	6
	22
	2
	2
	8
	15

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 


Table 2: Voice packets simulated on both DL and UL

	Vocoder
	Packet
	TBS=

Ninfo
	CRC size=Ncrc
	Encoding

	AMR12.2K
	Full-A
	81
	12
	Conv 1/3

	AMR12.2K
	Full-B
	103
	0
	Conv 1/3

	AMR12.2K
	Full-C
	60
	0
	Conv 1/2

	AMR12.2K
	SID
	39
	12
	Conv 1/3

	AMR12.2K
	Null
	0
	12
	Conv 1/3


Table 3: DCCH simulated both on DL and UL

	Packet
	TBS=

Ninfo
	CRC size=Ncrc
	Encoding

	DCCH
	148
	16
	Conv 1/3


The link level simulation settings for downlink are shown in Table 4.
Table 4: Link Level Simulation Parameters for Downlink
	Parameter
	Value

	Physical Channels
	DPCH, P-CPICH, P-CCPCH, PICH, and 16 OCNS codes with OVSF indices and relative powers as in 3GPP TS 25.101 (Rel.11, Table C6).

	Modulation
	QPSK

	DCH traffic type
	AMR fixed rate 12.2K

	DCH transport channels
	DTCH carries AMR fixed rate 12.2K. 
DCCH occurs at a fixed probability (refere to the voice activity model)

	CRC attachment
	CRC is always attached for BTFD

	(DTCH, DCCH) TTIs
	(20,40) for R99, or to be specified by proponents for new slot formats

	DTCH TBS and encoding
	See Table 2

	DCCH TBS and encoding
	See Table 3

	DCH rate-matching
	For R99: Rate matching attributes are (180,175,234,180), listed in the order (DTCH-A, DTCH-B, DTCH-C, DCCH).
For new schemes: to be specified by proponents

	Transmit powers for physical channels
	DPCH    : Determined via power control

P-CPICH  : Ec/Ior = -10dB

P-CCPCH : Ec/Ior = -12dB

PICH     : Ec/Ior = -15dB

OCNS    : Total power of all OCNS codes is fixed in each slot = max(0, Ior- ∑c Pc), where Pc = average power of channel c in current slot (ideal Pc measurement). 

	DPCCH/DPDCH power offsets
	R99 single cell : PO1=3,PO2=3,PO3=3

R99 multi-cell SHO : PO1=3,PO2=6,PO3=3

New schemes: to be specified by proponents

	DPCH slot format
	R99: slot format #8 (mandatory) and #11 (optional)

New slot formats to be specified by proponents using Table 1 as template

	DL DPCH ILPC rate
	1500Hz or 750Hz

	DPCH ILPC up-down power step-size
	1dB

	Bit-error rate for up-down commands controlling DPCH transmit power
	4%

	DPCH ILPC feedback delay
	1 slot for R99, or to be specified by proponent for new slot formats

	DPCH ILPC gain change boundary within slot
	Start of first DPCCH pilot symbol for slot-formats 8 and 11, or to be specified by proponents for new slot formats

	DPCH ILPC SNR estimation
	Realistic, using Rake, based on P-CPICH and chosen DPCCH symbols (SINR measurement target: pilots for slot-formats 8 and 11, or to be specified by proponents for new slot formats)

	DPCH maximum and minimum power limits
	[-40dB, -4dB]

	OLPC BLER target
	1% residual BLER (after all decoding attempts)

	OLPC SIR-target up-step on packet error
	0.5dB

	Number of Rx Antennas
	1

	Channel Encoder
	Convolutional or turbo code (turbo code parameters to be specified by companies) 

	Channel estimation for DCH demodulation
	Realistic, based on P-CPICH

	Transport format detection
	Ideal

	Propagation Channel
	PA3, PB3, VA30, VA120 (ITU and modified); AWGN

	UE Receiver Type
	Rake (MRC)

	Other parameters specific to the proposed new schemes
	To be specified by proponents

 


Uplink Link Level Simulation Assumptions
The link level simulation settings for uplink are shown in Table 5.

Table 5: Link Level Simulation Parameters for Uplink

	Parameter
	Value

	Physical Channels
	DPCCH, DPDCH

	Modulation
	BPSK

	DCH traffic type
	AMR fixed rate 12.2K and CRC is always attached

	DCH transport channels
	DTCH carries AMR fixed rate 12.2K DCCH occurs at a fixed probability (refere to the voice activity model)

	CRC attachment
	CRC is always attached for BTFD

	(DTCH, DCCH) TTIs
	(20,40)ms for R99, or to be specified by proponents for new slot formats

	DTCH and DCCH TBS
	See Table 2 and 3 for R99, or to be specified by proponents for new slot formats

	DCH rate-matching
	For R99: Rate matching attributes are (180,172,232,180), listed in the order (DTCH-A, DTCH-B, DTCH-C, DCCH).
For new schemes: to be specified by proponents

	DPDCH/DPCCH power ratio
	For R99 : See Table 6 

For new slot formats: To be specified for each case by proponents. 

	DPCCH slot format
	0 or 1 

	UL DPCH ILPC rate
	1500Hz or 750Hz

	ILPC up-down power step-size
	1dB

	Bit-error rate for ILPC up-down commands
	4%

	DPCH ILPC feedback delay
	For R99: 1 slots;

For new slot format: to be specified by proponents

	OLPC BLER target
	1% residual BLER (after all decoding attempts)

	OLPC SIR-target up-step on packet error
	0.5dB

	Number of Rx Antennas
	2 (antenna correlation=0)

	Channel Encoder
	3GPP Release 99 Convolutional coder (rate 1/3 and 1/2)

	Channel estimation for DCH demodulation and ILPC SNR estimation
	Realistic (path positions are known), based on DPCCH pilots

	Propagation Channel
	PA3, PB3, VA30, VA120 (ITU & modified)

	UE Receiver Type
	Rake (MRC)

	Transport format detection
	TFCI decoding or BTFD, depending on the simulated slot format


Table 6: DPDCH/DPCCH power ratio

	
	Null
	SID
	Full Speech
	Null+DCCH
	SID+DCCH
	Full Speech + DCCH

	βd/ βc
	5/15
	9/15
	15/12
	12/15
	14/15
	15/11


Performance Metrics
a) For downlink:
a. DPCH TxEc/Ior averaged over entire simulation (averaged across all packets). The averaging accounts for DTX and DPCCH/DPDCH power offsets.

b. Decoding block error rates (both DTCH and DCCH) at all the decoding attempts 
c. TPC command error rates 

b) For uplink:
a. Average sum Rx Ecp/Nt of DPCH over entire simulation (averaged across all packets and channels)
b. Decoding block error rates (both DTCH and DCCH) at all decoding attempts
c. TPC command error rates 

4 System Level Simulation Assumptions
Table 7: Downlink System Level Simulation Assumptions 

	Parameters
	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-Node B Correlation:0.5

Intra-Node B Correlation :1.0

	Max BS Antenna Gain
	14 dBi 

	Antenna pattern
	[image: image1.emf](
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	Number of UEs/cell
	Variable CS voice users uniformly dropped within each sector

	Channel Model
	ITU Channel Model30% PA3, 30% PB3, 20% VA30, 20% VA120

Fading across all pairs of antennas is completely uncorrelated.

	CPICH Ec/Ior
	-10 dB

	Total Overhead power including C-PICH
	19.47%

	UE Antenna Gain
	0 dBi

	UE noise figure
	9 dB

	Thermal noise density
	-174 dBm/Hz

	Maximum Sector Transmit Power (Pmax)
	43 dBm 

	Closed Loop Power Control Delay
	1 slot

	DL TPC Error Rate [%]
	4

	Maximum/Minimum DPDCH Transmit Power for one link
	30dbm/5dbm

	Soft Handover Parameters
	R1a (reporting range constant) =4dB

	Maximum active set size
	3

	DPCH Ec/Ior for users in soft handover
	DPCH Ec/Ior from cells in active set are identical

	Sector transmit power shaping
	The transmitted symbol power on each link within a sector at each slot is accumulated (Paccu) and is compared with is compared with the maximum sector transmit power Pmax every slot. If Paccu > Pmax, the transmit power for each link is scaled down by Pmax/Paccu


Table 8 : Uplink System Level Simulation Assumptions
	Parameters
	Values and comments

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

	Inter-site distance [m]
	1000

	Carrier Frequency
	2000 MHz

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

	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
	30% PA3, 30% PB3, 20% VA30, 20% VA120

	Penetration loss [dB]
	10

	Maximum UE EIRP
	24dBm

	Uplink system noise
	-103.16 dBm

	Thermal noise density
	-174 dBm/Hz

	Number of UEs per sector
	Variable CS voice users uniformly dropped within each sector

	NodeB Receiver
	Rake (2 antennas per cell)

	Closed Loop Power Control Delay
	1 slot

	Outer Loop Power Control Delay [frames]
	0

	UL TPC Error Rate [%] 
	4

	Pilot Interference cancellation
	Off or On


4.1 Performance Metrics
System capacity 
System capacity is defined as the maximum number supported CS voice users per cell. The criteria for downlink and uplink system capacity are: 
· For downlink: the downlink system capacity is deemed reached if more than 5% of the total number of users is in outage. A voice user is in outage if the BLER is more than 3%.
· For uplink: the uplink system capacity is deemed reached if the “Noise Rise” exceeds 7 dB for more than 1% of the simulation time.

5 Conclusions

Proposal: It is proposed that RAN1 discuss and agree the proposed voice activity model, simulation parameters and performance metrics for the evaluation of candidate DCH enhancement schemes. 
6 Reference
[1] R1-123809, Introducing enhancements to CS voice over DCH, Qualcomm Inc.
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