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1
Introduction
This document contains the error-delay profiles generated based on the RAB service attributes indicated by SA4 in [1]. The error-delay profiles were generated for a subset of parameters requested by SA4 [1]. The conditions for which error-delay profiles were generated are highlighted in yellow.

	Traffic class
	Conversational class

	Maximum bitrate (kbps)
	28.8

	Delivery order
	No

	Maximum SDU size (octets)
	72

	SDU format information (1)
	

	Delivery of erroneous SDUs
	No

	Residual BER
	≤10-4

	SDU error ratio
	10-2, 5*10-3, 10-3 

	Transfer delay downlink (ms)
	80, 120, 180, 240, 300

	Guaranteed bit rate (kbps)
	28.8

	Traffic handling priority
	

	Allocation/Retention priority (1) 
	n/a

	Source statistic descriptor
	Speech

	Signalling Indication
	


Complete details of the simulation parameters are in the Appendix A. Summary of the assumptions are indicated in the table below.

	System load
	45 (DL, UL), 100 (DL) users/sector

	Scheduler
	DL: Exponential scheduling
UL: autonomous transmissions (non scheduled)

	Cell geometries
	1.65 dB / 0.09 dB

	User speed
	3 km/h

	Channel model
	PA, PB

	RoHC
	24-bits

	RLC header
	8-bits


HSDPA/EUL simulation parameters

Note that the generated error delay profiles are applicable to AMR 12.2 and AMR-WB 12.65. For the DL, exactly the same amount of PHY resources are used for both modes over the air (i.e. 317-bit transport block size). For the UL, although the same amount of PHY resources are not exactly used over the air (i.e. 307-bit transport block size for AMR 12.2 and 318-bit transport block size for AMR-WB 12.65) the 3.5% payload size difference does not yield any perceivable difference in the delay profiles.

The delay profiles attached are based on the results provided by one company using the simulation platforms employed for an existing RAN1 WI. Further simulation results may be submitted in the future by other companies and/or for other scenarios deemed relevant. 
2
Simulation Results Error-delay traces

The error-delay profiles are generated by considering one particular user generating VoIP packets every 20 ms (without interruption). Every sent/received packet is logged to a file. All other users are modeled as having a voice activity with 50% average voice activity.

Two radio environments were considered: PA3 and PB3. In both cases data was logged from a UE that was in a location (e.g. geometry and soft-handoff) representative of a typical call.

2.1
File Output Format

The output files are structured as follows:

30 0

43 0

35 0

. . .

Each line of data is organized as following:

Packet delay (ms) | Error Flag 
In both EUL and HSDPA the “Packet delay” is the difference between the time the packet exits the lowest MAC sub-layer at the transmitter side and the time the packet enters the lowest MAC sub-layer at the receiver side. The lowest MAC sublayer in HSDPA is the MAC-hs, whereas for EUL it is the MAC-es/e. Processing time in the MAC layers is neglected.
2.2 
Results for EUL

Delays in EUL are relatively small, and since all users can transmit simultaneously the delay bound does not have any impact on the error-delay profiles. Only two cases were therefore run: PA3 and PB3.

The following histograms represent the error-delay profiles obtained on the uplink. The actual data is attached in annex to this contribution.
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Figure 1: Histogram of delay profile for EUL with PA3 channel model
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Figure 2: Histogram of delay profile for EUL with PB3 channel model
We observe that the delay profiles are very similar in both cases. The second transmission has the highest probability of success.
2.3
Results for HSDPA

In HSDPA the downlink channel is shared among all users. The delay bound is therefore a critical value that affects capacity and outage.

Table 1: Transfer delays suggested by SA4 and 
their corresponding MAC-hs to MAC-hs delays

	Overall transfer delay
	MAC-hs (in) to MAC-hs (out) delay simulated

	80 ms
	55 ms

	120 ms
	95 ms

	125 ms 
	100 ms

	180 ms
	155 ms

	240 ms
	215 ms

	300 ms
	Not simulated


Table 1 presents the delays as requested by SA4, and shows how they were mapped to delays used in the simulation. The network delay was assumed to be a constant value of 25 ms. The 300 ms case was not extensively simulated because its results were found to be identical to the 240 ms case. Figure 3 to 10 give the delay statistics for the considered radio environments.
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Figure 3: Delay profile for PB3 channel model, 45 users, 55ms delay bound.
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Figure 4: Delay profile for PB3 channel model, 45 users, 100ms delay bound.
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Figure 5: Delay profile for PB3 channel model, 100 users, 100ms delay bound.
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Figure 6: Delay profile for PB3 channel model, 100 users, 215ms delay bound.
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Figure 7: Delay profile for PA3 channel model, 45 users, 55ms delay bound.
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Figure 8: Delay profile for PA3 channel model, 45 users, 100ms delay bound.
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Figure 9: Delay profile for PA3 channel model, 100 users, 100ms delay bound.
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Figure 10: Delay profile for PA3 channel model, 100 users, 215ms delay bound.

Annex A. Simulation Assumptions

	Multipath channel models
	· PA3 and PB3

· Fader type: JTC.

	User path loss and setup
	· PA3:

· Geometry from serving cell: 1.65 dB

· Soft-handover geometry: 5.8 dB

· Soft-handover legs: 2

· PB3:

· Geometry from serving cell: 0.09 dB

· Soft-handover geometry: 5.22 dB

· Soft-handover legs: 2

· Number of UE antennas: 1.

	Node B resources
	· DL power reserved for common channels and DPCH for all users: 7.5 Watt (30%)

· 3 Watt for common channels + 1 Watt / ~100 users for DPCH
(Source: [2]).

· Remaining power for all HS-SCCH and HS-PDSCH: 17.6 Watt

· OVSF codes reserved for common channels:

Channel

SF

Nb

CPICH

256

1

P-CCPCH

256

1

S-CCPCH

256

1

E-AGCH

256

1

AICH

256

1

PICH

256

1

· OVSF code usage modeled for dedicated channels:

· F-DPCH + AICH

· Soft-handover overhead: 1.8

· Up to 8 simultaneous HS-DSCH transmissions allowed.

	IMS VoIP packet format and overheads
	· AMR 12.2 kbps.

· VoIP packet with payload according to RFC3267 ([3]).

· 24-bit ROHC overhead.

· 8-bit RLC overhead.

· No voice packet bundling.

	VoIP traffic modeling
	· Voice users’ frame boundaries are randomly time-staggered.

· SID transmitted every 160 ms of silence.

· Voice activity model for background users:

· ON and OFF periods of duration exponentially distributed, of average 3 seconds. (Source: [2])
· 50% voice activity.

· Voice activity model for selected user

· 100% voice activity

	Signaling traffic
	· SRB, RTCP, and SIP not modeled.

	HSDPA scheduling
	· VoIP traffic scheduler:

· Exponential scheduling rule according to [4] with 
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· SDU discarding in the MAC-HS modeled.

	HSDPA feedback delays
	· CQI delay: 8 slots from time of measure to start of HS-PDSCH transmission.

· HARQ delay: minimum 15 slots from end of a transmission to start of a re-transmission.

	HSDPA error modelling
	· HS-PDSCH: threshold-based decoder.

· HS-SCCH: threshold-based decoder.

· CQI: perfect estimation and with quantization errors.

· HS-DPCCH: HARQ feedback errors modelled with ACK false alarm probability of 10-3 and ACK mis-detection probability of 10-2. .

	RAB for HSDPA
	· According to reference RAB configuration for VoIP over HSDPA in [5].

	EUL format
	· 2 ms TTI, 3 transmissions

	EUL scheduling
	· Non-scheduled, autonomous transmissions.

· Delay from received packet re-ordering not modelled

	EUL error modelling
	· No errors on E-HICH

· 4% independent errors on F-DPCH

· E-DPCCH power modelled, but assumed error-free

· HS-DPCCH not modelled

	Simulation duration
	· 3,000 warm-up slots

· 90,000 execution slots

	RAB for EUL
	· According to reference RAB configuration for VoIP over EUL in [5].
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