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1
Introduction
This document collects all relevant simulation assumptions regarding link level simulations for MIMO-WCDMA schemes that are needed to carry out comparable link level simulations according to the agreed schedule in [1].
2 Simulation Assumptions
Throughout the link level simulations, it should be assumed that the Node B is constantly allocating all the available HSDPA power to one single UE (the UE for which the link performance is evaluated). The details of the simulation assumption are summarized in Table 1, 
Table 2
, and 
Table 3
. Besides the details listed in these tables, the following principles shall be applied:

· Realistic channel estimation shall be considered

· The transport format of the HS-DSCH is following the CQI reports of the UE. It is assumed that there is a delay of 7.5 slots between the end of the SNIR measurement period and the beginning of TTI in which the corresponding transport format is used. The CQI feedback to the Node B could be assumed to be error-free.
· In case of SCM scenarios: The simulation results shall be averaged over a larger number of different SCM realizations, i.e. the effect of varying directions of the SCM from realization to realization shall be included.

· In case of SCM scenarios: For each realization, the directions shall be kept constant while the Doppler shift for each of the paths and sub-paths is effective, i.e. a realistic fading shall be generated.

· In case of SCM scenarios: Interference shall be modelled according to the definitions of interference in TR 25.996v6.1.0. This means a significant part of the interference needs to be modelled with spatial and temporal correlation. The link of interest shall be embedded in a grid of 19 cells. Using the path-loss and shadowing models of TR 25.996v6.1.0, the eight strongest interfering Node Bs shall be determined and modelled using the spatial and temporal properties of the SCM (geometric distribution of paths and sub-paths). This means that the interference shall be modelled with SCM fading channels. The remaining interference from other Node Bs shall be assumed to be white. The overall spatial and temporal correlation of Ioc is therefore according to the SCM definitions (not zero).
· In case of SCM scenarios: In order to limit the simulation complexity to a reasonable level, the transmit signals of the interfering Node Bs should be assumed to be independent white signals per transmit antenna with equal amount of power.

· In case of SCM scenarios: The spatial configuration of paths and sub-paths in the reference link and the spatially modelled interferers shall be varied from realization to realization. This type of embedded link level simulations for SCM should guarantee for a more realistic modelling of spatial correlation in the useful signals and in the interference signals.
The following antenna configurations (transmit x receive antennas) should be studied. It is sufficient to cover a subset of the MIMO configurations as long as the reference scheme is covered.
· 1x2 with a linear MMSE as a reference scheme for performance evaluation (this scheme should be covered by all proponents)

· 2x2 MIMO, 2x4 MIMO, 4x4 MIMO, 4x2 MIMO
The reference antenna configuration is as follows:

· At the Node B: Spacing is 10 λ between antennas in a uniform linear configuration. The antenna patterns shall be the ones defined in TR25.996v6.1.0
· At the UE: Spacing is λ/2 between antennas in a uniform linear configuration with omnidirectional antennas.
For the purpose of a simplified derivation of estimates for cell throughput values based on link level simulations, some reference deployment scenarios need to be agreed. It is suggested to assume two different reference scenarios: 
· Scenario I: Fully loaded frequency reuse one network with 10 UEs per sector according to the PL models according to the simulation assumptions in the MIMO TR 25.876 (V1.7.0) for Macro Urban channels.
· Scenario II: Higher cell isolation (hot spot scenario) with reduced impact of other cell interference or low load in neighbouring cells.

The following CDF of geometry would be a first suggestion for scenario I:
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Figure 1 CDF of geometry in Scenario I

For scenario II we would like to suggest a different geometry CDF. The details on this CDF would need to be defined.

Since the CDFs of geoemetry don’t need to be defined before the next RAN1 #42bis meeting in October, it is suggested that proposals for CDFs are put forward on the RAN1 reflector in order to allow for agreement during the next meeting. 
Table 1 Assumptions on system parameters for link level evaluation.

	Parameter


	Assumption

	Chip rate
	3.84 Mcps

	HS-DSCH MCS
	Selected according to reported CQI values. Delay between reference measurement period (3 slots) and MCS adjustment: 7.5 slots.

	HSDPA control channels present
	HS-SCCH set size is 4   –   1 explicitly simulated, 3 are simulated as part of OCNS
For 1 and 2 transmit antennas: -23 dB Ec/Ior
For 4 transmit antennas: -26 dB Ec/Ior

In case of more that 1 transmit antenna: Transmitted in STTD mode on antennas 1 & 2

	DL DPCH associated channel
	Simulated using one SF128 OVSF code, index 4.
Closed loop power control is off, constant power allocation.
For 1 and 2 transmit antennas: -23 dB Ec/Ior
For 4 transmit antennas: -26 dB Ec/Ior

In case of more that 1 transmit antenna: Transmitted in STTD mode on antennas 1 & 2

	P-CPICH

P-CPICH & S-CPICH
	1 Tx antenna: SF256, OVSF code index 0 with -10 dB Ec/Ior

2 Tx antennas: SF256, OVSF code index 0 with -13 dB Ec/Ior at each antenna (symbols modulated as in case of transmit diversity).

4 Tx antennas 
Antennas 1&2: SF256, OVSF code index 0 with -13 dB Ec/Ior at each of them (symbols modulated as in case of transmit diversity).
Antennas 3&4: SF256, OVSF code index 3, with -16 dB Ec/Ior at each of them (symbols modulated as in case of transmit diversity).

	P-CCPCH
	-12 dB Ec/Ior

SF256, OVSF code index 1
Random symbols transmitted – ignored by receiver
In case of more that 1 transmit antenna: Transmitted in STTD mode at antennas 1 & 2

	SCH
	-12 dB Ec/Ior, the SCH allocated power is split equally between Primary SCH (P-SCH) and Secondary SCH (S-SCH)

S-SCH pattern: According to Scrambling code Group 0 given in table 4 of 25.213
In case of more that 1 transmit antenna: Transmitted in STS mode on antennas 1 & 2

	PICH
	-15 dB Ec/Ior
SF256, OVSF code index 2

Random symbols transmitted – ignored by receiver
In case of more that 1 transmit antenna: Transmitted in STTD mode at antennas 1 & 2

	OCNS
	Used to sum total radiated Ec/Ior to unity
For case of < 15 codes allocated to HS-PDSCHs: TS25.101 Annex A.1 and A.2

For case of 15 codes allocated to HS-PDSCH: 3 SF128 codes (indices 5, 6, 7) same power levels as in TS25.101 Annex A.1 and A.2

In case of more that 1 transmit antenna: Transmitted in STS mode on antennas 1 & 2

	Primary Scrambling code
	S_dl, 0 as per 25.213

	Channel estimation
	On

	RX AGC
	Off

	Number of samples per chip (
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 – i.e. 2 samples per chip at input to receiver

	RRC pulse shaping 
	On, alpha=0.22

	Propagation channel types
	3GPP/3GPP2 SCM Macro Urban 30 km/h
3GPP/3GPP2 SCM Micro Urban 3  km/h


	Number of bits in A/D converter
	Floating point

	IR coding
	As specified in Rel-5

	RV sequence
	{0,2,5,6} for QPSK and {6,2,1,5} for 16QAM 

	Max number of transmissions per H-ARQ process
	4

	Number HS-DSCH transport channels
	1

	Turbo decoding
	MaxLogMap – 8 iterations

	ACK/NACK feedback error rate
	0 %

	CQI feedback error rate
	0 %

	HS-PDSCH channelisation codes
	SF16 OVSF codes starting at index 1 and up to 15

	Feedback error rate (Tx diversity CL1)
	4 %

	Antenna Verification (Tx diversity CL1)
	None

	Receiver architecture
	Depending on proposed scheme

	Other cell interference covariance
	Ideally known


Table 2 Assumptions on channel models for link level evaluation.

	Channel Model Name


	Comments

	3GPP/3GPP2 SCM Urban Macro 30 km/h

3GPP/3GPP2 SCM Urban Micro 3 km/h
(“Spatial channel model for simulations”, formerly known as “System level models”)

	Generation of channel taps according to “Spatial channel model for simulations” scenario “Macro Urban” & “Micro Urban” in TR25.996v6.1.0. Simulations are averaged over several different realizations of this system level SCM in order to take into account effect of changing directions in the SCM
The antenna spacing at the Node B is assumed to be 10 λ, the antenna pattern at the Node B is the reference antenna pattern in 25.996v6.1.0. 
The antenna spacing at the UE is assumed to be λ/2, the antenna pattern at the UE is assumed to be omnidirectional.
Generation of Interference according to “system level” description in TR 25.996:
Cell site of interest is surrounded by 18 cell sites (hex-grid)
8 strongest interference signals are modelled with spatial and temporal characteristics, i.e. the spatial and temporal correlation of Ioc at different receive antennas is not zero.
Remaining interference from other cells is modelled spatially white.


Table 3 Assumptions on HS-PDSCH power allocation and range of simulated geometries

	Parameter


	Value / Comments

	Ec / Ior
	In case of 1 or 2 transmit antennas: -1 dB Ec/Ior
In case of 4 transmit antennas: -1.25 dB Ec/Ior.

These power allocations are the upper limits for HS-PDSCH power allocation if the common and shared channels are using the power allocations as listed in Table 1. In actual deployments, the power available for HS-PDSCH might be smaller. 

	Ior_hat/Ioc (geometry)
	0 dB to 25 dB 


3 Conclusions

The link level simulation assumptions summarized in this document shall be used in order to produce comparable simulation results according to the schedule described in [1].
4
References 
R1-050978, “Way Forward for MIMO”, London, UK, August 2005.



















































4/4

_1074499274.unknown

_1074499292.unknown

