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Simulation Assumptions for TR 25.895, Rev.1

Executive Summary

This document is a revision of R1-030071.

This paper presents a text proposal for the set of assumptions that are to be used as the basis of the link-level simulation activity for the study item “Analysis of Higher Chip Rates for UTRA TDD Evolution”, TR 25.895.  It is proposed that the text be included as an annex within the TR.

The link results are intended to form a basis for the system level simulation activity.  Thus there is a need for concise description of the form the output results must take and these are also presented within the text.

System level simulation assumptions are not treated within this paper.

>>>>>>>>>>>>>>. START OF TEXT PROPOSAL >>>>>>>>>>>>>>>>>

A Annex A – Link Level Simulation Assumptions

A.1 Description of Bearer Services

Both circuit-switched speech/data and HSDPA-like packet-switched bearer services shall be evaluated.

A.1.1 Release 99/4 Type

A.1.1.1 Speech, 12.2 kbps

The normative reference measurement channels of 25.102 annex A2.2 (DL) and 25.105 annex A2.1 (UL) shall be used for simulation purposes.  The spreading factors for both uplink and downlink are double those used for the 3.84Mcps system.  Note that burst type 1 is used for both link directions for this service.

A.1.1.2 Circuit Switched Data, 384 kbps

The normative reference measurement channels of 25.102 annex A2.5 (DL) and 25.105 annex A2.4 (UL) shall be used for simulation purposes.  The spreading factors for both uplink and downlink are double those used for the 3.84Mcps system.  Note that burst type 2 is used for both link directions for this service.

A.1.2 Release 5 Type (HSDPA)

A set of fixed-rate reference channels are simulated for HSDPA.  These results are generated in order to enable mapping of a short-term channel quality metric to a probability of HS-DSCH transport block failure within a dynamic system-level simulation.

Interpolation between these fixed-rate reference channels is used to infer the performances of other transport block sizes and resource allocations within the dynamic system model.

The six fixed-rate reference channels of Table 1 are defined for HSDPA simulation.

The physical resource allocation is the same for all of the six channels and is equal to 8 timeslots per 10ms TTI, each containing 4 codes at SF 32.

The redundancy and constellation version, Xrv={0,0,0,0} is used for all reference channels.

	Fixed Reference Channel ID
	Modulation Type
	Burst Type
	Available bits across allocated physical channels
	Transport Block Size
	Approximate Code Rate

	1
	QPSK
	2
	8832
	2912 bits
	1/3

	2
	QPSK
	2
	8832
	4384 bits
	1/2

	3
	QPSK
	2
	8832
	6592 bits
	3/4

	4
	16 QAM
	2
	17664
	5856 bits
	1/3

	5
	16 QAM
	2
	17664
	8800 bits
	1/2

	6
	16 QAM
	2
	17664
	13184 bits
	3/4


Table 1 – Fixed-Rate Reference Channels for HSDPA Link Simulation
A.2 Applicable Propagation Channels

Results shall be obtained in the following propagation channel types for all bearer services:-

· AWGN

· ITU Indoor to Outdoor Pedestrian A, 3kmph

· ITU Indoor to Outdoor Pedestrian B, 3kmph

· ITU Vehicular A, 30kmph

· ITU Vehicular A, 120kmph

[Editor’s note : The applicability of ITU Vehicular B to CS services is FFS]

A.3 Deployment Specifics

The following deployment-specific parameters are assumed:-

	Parameter
	Value
	Comments

	Carrier Frequency
	2000 MHz
	

	Chip Rate
	7.68 Mcps
	

	Tx Antenna Diversity at Node-B
	OFF
	

	Tx Antenna Diversity at UE
	OFF
	

	Rx Antenna Diversity at Node-B
	ON
	2 antennas

	Rx Antenna Diversity at UE
	OFF
	

	Midamble Allocation Scheme, DL
	Common Midamble
	

	Midamble Allocation Scheme, UL
	UE-specific
	

	Cell ID
	0
	Alternating scrambling code 0/1

	Kcell, burst type 1
	8
	

	Kcell, burst type 2
	8
	For the 7.68Mcps system burst type 2 uses a 512 chip midamble constructed using a 456-long base sequence.
Kcell = 4 and 8 are applicable.


Table 2 – Deployment Specific Parameters for Link Simulation
A.4 Transmitter Assumptions

Transport channel processing for all bearer services shall comply with 25.222 v5.2.1.

The transmit filter shall consist only of an RRC filter with two-sided bandwidth 7.68MHz and roll-off factor (=0.22.

A.5 Propagation Channel Simulation Assumptions

The channel is simulated at 2 times oversampling with respect to the chip rate.

Channel tap delay positions are quantised to the nearest integer ½ chip position.

A randomly selected delay of 0 or 1 “½ -chips” (both being equi-probable) shall be added to the entire channel impulse response in order to include the effects of sub-chip receiver timing offset.

Doppler shall conform to Jakes spectrum.

A.6 Assumptions on Interference

A.6.1 Intra-cell

A.6.1.1 Downlink
It is assumed for circuit switched services that a total of 16 codes at SF 32 are transmitted each DL timeslot from the Node-B.  This number comprises all codes allocated to the user of interest and all intra-cell interferers.  This is in line with the highest interference level test scenarios of 25.102 for demodulation of DCH for the equivalent 3.84Mcps system.

For HSDPA services, a higher code space loading is assumed with 24 codes at SF32 being transmitted from the Node-B.

The mean power of all transmitted SF32 codes is assumed to be the same.  This leads to the following:-

	Simulated Bearer
	Number of SF32 Codes Occupied by Bearer per Timeslot
	Number of Interfering Codes at SF32 per Timeslot
	DPCH or HS-PDSCH 
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	12.2 kbps Speech
	2
	14
	-12.04 dB
	-12.04 dB
	-0.58 dB

	384 kbps Data
	8
	8
	-12.04 dB
	-12.04 dB
	-3.01 dB

	HSDPA Reference Channels
	4
	20
	-13.8 dB
	-13.8 dB
	-0.79 dB


Table 3 – Interference Characteristics for Downlink Simulation
A.6.1.2 Uplink
The following scenarios are considered for the uplink simulations.  As for the downlink these are in line with the highest interference level test scenarios of 25.105 for demodulation of DCH for the equivalent 3.84Mcps system.  One half of the code space is occupied in total, comprising the user of interest and all intra-cell interferers.

	Bearer
	Resource Occupied by Bearer
	Number and SF of Interfering Codes per Slot
	DPCH 
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	12.2 kbps Speech
	1xSF16, 1 TS
	14xSF32
	-9.03 dB
	-12.04 dB
	-0.58 dB

	384 kbps Data
	1xSF4, 3 TS’s
	8xSF32
	-3.01 dB
	-12.04 dB
	-3.01 dB


Table 4 – Interference Characteristics for Uplink Simulation
A.6.2 Inter-cell

All inter-cell interference (Ioc) is assumed to be AWGN-like in nature for both uplink and downlink.

A.7 Receiver Assumptions

The following parameters of relevance to the receiver shall be used:-

	Parameter
	Value
	Comments

	Receiver channelisation filter
	RRC
	Identical to Tx pulse shaping filter

	Channel estimation
	Realistic, based on midamble
	Joint channel estimation using cyclic correlation

	Detection
	Advanced receiver (eg: MMSE Multi-User Detection)
	Only intra-cell signals are jointly detected

	Soft Metric for Channel Decoding
	LLR
	Log Likelihood Ratio

	LLR Generation
	Ideal
	The exact theoretical LLR mapping given an SNR estimate

	SNR estimation for LLR generation
	Realistic
	Based either on midamble or data

	Turbo Decoding
	Max Log MAP, 4 iterations
	


Table 5 – Receiver Parameters for Link Simulation
A.8 Power Control

A.8.1 Downlink

For 12.2kbps speech and 384kbps circuit-switched data bearer services, closed inner-loop TPC-based power control is enabled.  Outer-loop (quality-based) power control is disabled.

For the 12.2kbps speech and 384kbps data services TPC detection errors are generated randomly with probability n% where “n” is derived from the TPC reliability results of the corresponding uplink simulations at the same data rate and separately for each propagation channel type.  For both 12.2kbps and 384kbps circuit switched services, n is the probability of TPC error at 1% UL DCH BLER.

TPC is neither simulated nor employed for HSDPA services.  All HS-PDSCH are transmitted with the same power.

A.8.2 Uplink

All uplink channels utilise open-loop inner-loop power control as described within 25.331 section 8.5.7.  The delay between the most recent beacon measurement and the uplink transmission is assumed to be 4 timeslots.

Outer-loop power control is disabled.

A.9 HSDPA Services
The following assumptions apply specifically to the HSDPA bearer services:-

· Chase combining is assumed for all six fixed-rate reference channels.  However, actual combining need not be simulated at the link level.  It is assumed that the benefits of H-ARQ using Chase combining are incorporated within the system level simulation.  Incremental redundancy is not simulated at the link or system level.

· There are no detection errors made on the ACK/NACK field of the HS-SICH

· There are no detection errors made on the HS-SCCH

A.10 Numerical Accuracy

Floating point accuracy is assumed throughout the simulation.

A.11 Output Metrics

Metrics are recorded during the simulations for each simulated propagation channel model in order to generate the following results of interest for the system level simulation activity.

A.11.1 Speech (12.2kbps) and Circuit Switched Data (384kbps) Bearer Services

1. Plots of mean 
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 versus DCH BLER

2. Plots of mean 
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 versus TFCI and TPC reliabilities

3. PDF of the Node-B and UE timeslot transmit powers when meeting 1% DCH BLER.  These powers are expressed relative to Ioc and assume a mean pathloss of 0 dB.

A.11.2 HSDPA Bearer Services

1. Plots of mean 
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 versus probability of HS-DSCH transport block failure for first-time transmissions.

2. Histogram of the short-term 
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 (averaged over each TTI transmission period – ie: 8 timeslots) versus probability of HS-DSCH transport block failure for first time transmissions.
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