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1. Introduction

This contribution proposes a simple micro-cell reference system deployment for initial or early MIMO simulation studies for EUTRA. It has been identified that the Macro-cell reference system included in TR25.814 is well suited to characterize the EUTRA baseline performance, but it is not well suited for evaluating the performance of various MIMO schemes.  
2. Background and Motivation

It has been identified that the G-factor distribution of the macro-cell reference system deployment in TR 25.814 [1] is not well suited for performance evaluation of MIMO schemes. High SINR values are required in order to exploit the multiple stream (spatial sub-channels) for certain MIMO schemes. Furthermore, very low antenna correlation at both the NodeB and UE is also required.
Urban micro-cells scenarios with base station antenna height below roof-top level provide  higher G-factor values, due to increased cell isolation, and also have a larger azimuth spread at the base station than is the case for the macro-cell scenario. The larger azimuth spread (AS)  at the base station reduces the antenna correlation of spatial antenna diversity configurations. 

For the purpose of initial or early simulation performance studies of MIMO schemes for EUTRA, we suggest to add a simple micro-cell reference system deployment scenario to the TR25.814.  

3. Simplified small cell reference scenario for MIMO system simulations
A detailed Manhattan micro-cell scenario has been defined in TR25.816, scenario 5 [2].  Based on detailed and extensive Monte-Carlo simulations of this environment, we have observed much improved G-factor distribution compared to the macro-cell scenario in [1]. We have also investigated that the G-factor distribution produced by the detailed Manhattan micro-cell simulations can be well re-produced by a simple two-slope path loss model for the outdoor-to-outdoor case, and a one-slope model for the outdoor-to-indoor case. Hence rather than introducing the details and complexity of the Manhattan micro-cell scenario, we suggest to use a simplified path loss model for the initial or early simulation performance studies of LTE MIMO. The framework of the simplified micro-cell model is very similar to the current macro-cell model in TR25.814, thus easy to implement in system simulators. 
Figure 1 shows the computed outdoor-to-outdoor distance dependent path loss (PL) using the detailed Manhattan micro-cell scenario defined in TR25.816. The PL is without adding Shadow fading.  A “best fit” single slope and dual slope path loss model are also shown in the figure. It can be observed that there is some deviation in the computed PL values compared to the “best fit” dual slope path loss. However we show that this is not essential for the G-factor distribution.
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Figure 1 Path gain for outdoor-to-outdoor micro-cell

Figure 2 similarly shows the computed outdoor-to-indoor distance dependent path loss (PL) using the detailed Manhattan micro-cell scenario defined in TR25.816. The PL is without adding Shadow fading.  A “best fit” single slope path loss model is also shown in the figure. Again It can be observed that there is significant deviation in the computed PL values compared to the “best fit” single slope path loss. 
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Figure 2 Path gain for outdoor-to-indoor micro-cell. The free-space distance path loss curve is included for reference.
The results on G-factor distribution of the detailed Manhattan path-loss studies are shown in Figure 3 for both the cases of outdoor-to-outdoor and outdoor-to-indoor. The G-factor distribution using the best fit dual and single slope path loss models proposed above are also shown. For the outdoor-to-indoor case, it can be observed that the simple single slope path-loss model slightly underestimate the probability at high G-factor values compared to the detailed Manhattan grid simulations, but the median G-factor values are within 1 dB. Also for the outdoor-to-outdoor case there is a very good mach between the detailed Manhattan grid simulations and the simplified model. The parameters used for the simulations are shown in various tables in Section 6. The total NodeB-UE distance path loss including antenna gains and shadow fading was lower limited to the free-space distance path loss for all UE locations and also the MCL = 53dB was used [2]. This means that the shadow fading are truncated between [0,-∞[ for the outdoor-to-outdoor distance range from 10-45 meters with a 50% probability of 0dB. This corresponds to combining a LOS and a NLOS models in the given distance range     
The G-factor distribution for the macro cell scenario defined in TR25.814 is also shown.  It can be observed that the suggested micro-cell scenarios improve the median G-factor by approximately 7-8dB, and at the 80% CDF level the improvement is 8-12dB. The improvement is higher for indoor UE locations.
For validation purpose a G-factor prediction in an urban micro-cell scenario including both indoor and outdoor locations of UE’s is also shown [9]. It can be observed that the outdoor-to-indoor micro-cell model yields a G-factor distribution close to the predicted curve in the range from 5-25dB. The deviation for lower G-factor values than 5dB is expected due to a difference in Hand Over hysteresis margin. We have used 2dB for our simulations. 
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Figure 3 G-Factor distributions. 
4. Antenna correlations
To accurately address Multi-Antenna subsystem (MAS) performance for EUTRA, the Spatial Channel Model (SCM) [3] is needed. The SCM accounts for transmitter and receive antenna correlation and more accurately reflects the likelihood of formulating multiple streams (spatial sub-channels) for certain MIMO schemes. For initial or early simulation performance studies of MIMO schemes in micro-cells we suggest to use the framework of the SCM to compute antenna correlation, but with reduced complexity. 

BS Reference antenna correlation
A practical MIMO antenna installation for a micro-cell base station will likely use a combination of polarization and spacing to obtain low correlated antenna ports. However, to reduce the complexity of SCM and the number of initial simulation options for the MIMO performance evaluation, we suggest to only consider space diversity and to use a uniform linear array with a fixed maximum antenna size. Based on spatial measurment results for micro-cells listed in COST 259 (table 3.2.1) [4] we suggest to use a Laplacian PAS with an AS of 20 deg. for all path for determining the BS antenna correlation values.

To have low, but still realistic, antenna correlation values we suggest using a fixed maximum antenna array size of 3
[image: image4.wmf]l

. For the case of 2 BS antennas the antenna spacing will become 3
[image: image5.wmf]l

, and for 4 BS antennas the antenna spacing become 1
[image: image6.wmf]l

. The antenna correlation values produced by the SCM model for these parameters are listed in Table 1.
UE Reference antenna correlation

For UE’s the practical antenna spacing must be much less that 
[image: image7.wmf]l

/2 and a combination of space diversity with polarization and pattern diversity are expected. The actual antenna deployment will depend on the terminal form factor, e.g., a hand held terminal or a laptop. However, for simplicity we suggest to only consider space diversity and to use a uniform linear array with a fixed maximum antenna size. We suggest to use the SCM model with 360deg uniform PAS, which correspond to an AS of 104 deg. To have low, but not zero correlation, we suggest to use a maximum antenna array size of 1
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. For the case of 2 UE antennas the antenna spacing will become 1
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, and for 4 UE antenna case the antenna spacing become 
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/3. The antenna correlation values produced by the SCM model for these parameters are listed in Table 1
Table 1 Reference correlation values
	
	Antenna Spacing
	AS (degrees)
	AOA (degrees)
	Correlation (magnitude)

	BS
	1
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	20
	0
	0.2710

	
	2
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	20
	0
	0.0876

	
	3
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	20
	0
	0.0419

	MS
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/3
	104
	0
	0.1823

	
	2
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/3
	104
	0
	0.3824

	
	1
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	104
	0
	0.2070


5. Power Dealy Profile 

In SCM it is suggested to use a variable RMS delay spread model depending on distance and correlated with the shadow fading. However in order to simplify the delay spread model, we suggest using a fixed Power Delay Profile.  According to Greenstein et al. [5] the median RMS delay spread for a micro-cell scenario is in the order of 125ns for a cell range in the order of 100 meters. The best matching ITU profile for this RMS delay spread is the Indoor Office (IO) channel B profile [8]. However the original ITU IO-B profile has poor wideband frequency correlation properties due to the regular tap spacing of 100ns. To improve the wideband frequency correlation properties we have suggested to resample the profile from an exponential decaying profile, see Table 2. The re-sampled profile has an RMS delay spread of 125ns.
Table 2 Modified ITU micro-cell tapped-delay-line parameters.

	
	Modified ITU Micro-cell channel
	Doppler

	Tap
	Relative delay
(ns)
	Average power
(dB)
	spectrum

	1
	0
	-5.0
	Classic

	2
	30
	-5.6
	Classic

	3
	130
	–7.5
	Classic

	4
	190
	–8.8
	Classic

	5
	360
	–11.9
	Classic

	6
	490
	–14.4
	Classic
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Figure 4 Modified ITU Micro-cell model and its frequency correlation properties

6. General system parameters for initial or early MIMO simulation results 

Table 3 summarized the proposed simulation cases for the EUTRA micro-cell simulation cases. The Inter Site Distance (ISD) is similar to the micro-cell scenario in TR25.816 [2]
Table 3 EUTRA micro-cell simulation cases for MIMO

	Simulation
	CF
	ISD
	BW
	PLoss
	Speed

	Cases
	(GHz)
	(meters)
	(MHz)
	(dB)
	(km/h)

	Outdoor-to-outdoor
	2.0
	130
	10
	Na
	3/30

	Outdoor-to-indoor
	2.0
	130
	10
	Na*
	3



* Penetration loss is included in the distance dependent pathloss model
Table 4 list the proposed micro-cell system simulation parameters for initial or early MIMO simulations.

Table 4 Micro-cell system simulation parameters for initial or early MIMO simulation results 

	Parameter
	Assumption

	
	Outdoor to indoor
	Out-door to outdoor

	Cellular Layout
	Hexagonal grid, 19 cell sites, 1 sectors per site

	Inter-site distance
	SeeTable 3

	Distance-dependent path loss
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	Lognormal Shadowing
	Similar to UMTS 30.03, B 1.41.4 [6]

	Shadowing standard deviation
	10 dB


	10dB

	Correlation distance of Shadowing
	10 m
	25 m

	Shadowing correlation
	Between cells
	0.0

	
	Between sectors
	na

	Penetration Loss  
	Included in Distance dependent pathloss model

	Antenna pattern  (horizontal)

(For omni cell sites with fixed antenna patterns)
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	Carrier Frequency / Bandwidth
	CF= 2GHz

BW= 10MHz

	Channel model
	Modified ITU IO-B profile, see Table 2
Spatial Channel Model (SCM) later simulations

	UE speeds of interest
	3km/h
	3km/h, 30km/h

	Total BS TX power (Ptotal)
	38 dBm – 10MHz carrier  [7] 

	UE power class
	21dBm (125mW). 24dBm (250mW)

	Inter-cell Interference Modeling
	UL: Explicit modeling (all cells occupied by Ues), 
DL: Explicit modeling else cell power = Ptotal

	BS positition in the middle of the hexagon
	


	Users dropped uniformly in entire cell
	


	Minimum distance between UE and cell
	>= 10m (and minimum coupling loss of -53dB)

The distance dependent pathloss + shadow fading is lower limited to free-space distance dependent pathloss


Table 5 shows the channel model for rapid generation of early simulations. As early discussed it is suggested to use a ****  

Table 5 Channel model for rapid generation of early simulations

	Channel Model Target
	Assumption

	Channel model for initial or early simulations
	Typical Urban (TU) for Macro cell

	Channel model for initial or early simulations
	Modifed ITU IO-B for micro cell, see Table 2


Table 6 shows the EUTRA reference Node-B values from TR25.814 updated with the proposed parameters for micro-cells. 

Table 6 EUTRA Reference Node-B

	Parameters
	Model Assumptions

	Node-B Transmitter
	2 Antennas

	Node-B Receiver 
	2 Antennas

	Noise Figure
	5 dB

	BS antenna gain plus cable loss
	14 dBi for micro,macro cell case with 3 sectors

6 dBi for micro cell case with omni-antennas (with cable losses included) [2]

	Pilot channel overhead 
	Total time and/or power resources dependent on MA and numerology are given or accounted for in simulation.

	Control channel overhead


	Total time and/or power resources dependent on MA given or accounted for in simulation

(includes sync, paging, L1/2 signaling, resource allocation, HARQ feedback, etc)


Table 7 shows the EUTRA MIMO issues for achieving alignment from TR25.814 updated with the proposed parameters for early simulations of micro-cells. 

Table 7 MIMO issues for achieving alignment

	Issues
	Details

	Idealized generic MIMO model
	

	Non-ideal receiver issues
	 Non-ideal channel estimation, antennas (non-ideal patterns formed)

	SNR estimation for LLR extraction
	

	MIMO antenna geometry
	Unifom Linear Array for the purpose of computing antenna correlation

	MIMO feedback
	Rate, delay, error

	CQI feedback
	Rate, delay, error

	HARQ ACK/NACK
	Error rates/probabilities


7. Conclussion

In this contribution we have proposed a simple micro-cell reference system deployment for initial or early MIMO simulation studies for EUTRA. It is proposed to include the text proposal below in TR 25.814
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---------------------------------------------- Start text proposal ----------------------------------------------

A.2
System simulation scenario 

A.2.1
System simulation assumptions

To facilitate evaluation of EUTRA and HSDPA/HSUPA (UTRA) the simulation assumptions are largely based on assumptions given in the previous HSDPA[2] and HSUPA [3] study items and reflect requirements in 25.913 [4]. Assumptions for reference system deployment and reference UE and Node-Bs along with channel and traffic models are given in the following sections. Scheduling and resource allocation as well as system and user performance metric assumptions are also included.

A.2.1.1
Reference system deployments

A.2.1.1.1
Cell dimensions

A Macro-cell reference system deployment type is considered sufficient to characterize UTRA and EUTRA baseline performance. The system simulation baseline parameters for the Macro-cell deployment model are given in Table A.2.1.1-3. The minimum set of simulation cases using assumptions in Table A.2.1.1-3 are given in Table A.2.1.1-1 along with additional assumptions related to carrier frequency (CF), Inter-site distance (ISD), operating bandwidth (BW), penetration loss (PLoss) and UE speed. Note that 100% of the users for a given simulation case are assigned the same ‘PLoss’ and speed. For MIMO performance evaluation, there has been identified a need for also specifying a micro-cell scenario with higher other-cell interference isolation than what is observed with the macro-cell reference system deployment scenarios. The proposed micro cell simulation cases are given in Table A.2.1.1-2 and the corresponding assumption are given in Table A.2.1.1-4.   

Table A.2.1.1-1 – UTRA and EUTRA simulation case minimum set

	Simulation
	CF
	ISD
	BW
	PLoss
	Speed

	Cases
	(GHz)
	(meters)
	(MHz)
	(dB)
	(km/h)

	1
	2.0
	500
	10
	20
	3

	2
	2.0
	500
	10
	10
	30

	3
	2.0
	1732
	10
	20
	3

	4
	0.9
	1000
	1.25
	10
	3


Table A.2.1.1-2 – UTRA and EUTRA micro-cell simulation cases for MIMO

	Simulation
	Enviroment
	CF
	ISD
	BW
	PLoss
	Speed

	Cases
	
	(GHz)
	(meters)
	(MHz)
	(dB)
	(km/h)

	5
	Outdoor
	2.0
	130
	10
	Na
	3/30

	6
	Indoor
	2.0
	130
	10
	Na*
	3


* Penetration loss is included in the distance dependent pathloss model

Other scenarios may, and higher velocities (e.g. 120km/h) shall be also verified. 

Table A.2.1.1-3 – Macro-cell system simulation baseline parameters

	Parameter
	Assumption

	Cellular Layout
	Hexagonal grid, 19 cell sites, 3 sectors per site

	Inter-site distance
	See Table A.2.1.1-1

	Distance-dependent path loss
	L=I + 37.6log10(.R), R in kilometers

I=128.1 – 2GHz,   I=120.9 - 900MHz [5]

	Lognormal Shadowing
	Similar to UMTS 30.03, B 1.4.1.4 [6]

	Shadowing standard deviation
	8 dB

	Correlation distance of Shadowing
	50 m  (See D,4 in UMTS 30.03)

	Shadowing correlation
	Between cells
	0.5

	
	Between sectors
	1.0

	Penetration Loss  
	See Table A2.1.1-1[11][15]

	Antenna pattern [4] (horizontal)

(For 3-sector cell sites with fixed antenna patterns)
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	Carrier Frequency / Bandwidth
	See Table A.2.1.1-1

	Channel model
	Typical Urban (TU) early simulations

Spatial Channel Model (SCM) later simulations

	UE speeds of interest
	3km/h, 30km/h, 120km/h, 350km/h

	Total BS TX power (Ptotal)
	43dBm – 1.25, 5MHz carrier,   46dBm - 10MHz carrier

	UE power class
	21dBm (125mW). 24dBm (250mW)

	Inter-cell Interference Modeling
	UL: Explicit modeling (all cells occupied by UEs), 

DL: Explicit modeling else cell power = Ptotal

	Antenna Bore-sight points toward flat side of cell (for 3-sector sites with fixed antenna patterns)
	


	Users dropped uniformly in entire cell
	


	Minimum distance between UE and cell
	>= 35 meters [7]


Table A.2.1.1-4 Micro-cell system simulation parameters for initial or early MIMO simulation results 

	Parameter
	Assumption

	
	Outdoor to indoor
	Out-door to outdoor

	Cellular Layout
	Hexagonal grid, 19 cell sites, 1 sectors per site

	Inter-site distance
	See A.2.1.1-2

	Distance-dependent path loss
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	Lognormal Shadowing
	Similar to UMTS 30.03, B 1.41.4 [6]

	Shadowing standard deviation
	10 dB


	10dB

	Correlation distance of Shadowing
	10 m
	25 m

	Shadowing correlation
	Between cells
	0.0

	
	Between sectors
	Na

	Penetration Loss  
	Included in Distance dependent pathloss model

	Antenna pattern  (horizontal)

(For omni cell sites with fixed antenna patterns)
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	Carrier Frequency / Bandwidth
	CF= 2GHz

BW= 10MHz

	Channel model
	Modified ITU micro cell, Table A.2.1.2-2

Spatial Channel Model (SCM) later simulations

	UE speeds of interest
	3km/h
	3km/h, 30km/h

	Total BS TX power (Ptotal)
	38 dBm – 10MHz carrier  [7] 

	UE power class
	21dBm (125mW). 24dBm (250mW)

	Inter-cell Interference Modeling
	UL: Explicit modeling (all cells occupied by Ues), 

DL: Explicit modeling else cell power = Ptotal

	BS positition in the middle of the hexagon
	


	Users dropped uniformly in entire cell
	


	Minimum distance between UE and cell
	>= 10m (and minimum coupling loss of -53dB)

The distance dependent path loss + shadow fading is lower limited to free-space distance dependent pathloss


A.2.1.1.2
Downlink and uplink numerology

TBD based on candidate technology.

A.2.1.2
Channel models

A.2.1.2.1
Multi-path channel models & early simulations

In order to simplify initial simulation work, and to facilitate the rapid generation of early results, the GSM Typical Urban channel model could represent a useful channel model for the macro-cell reference system deployment. Alternatively, a set of ITU channel models could also be used. In order to keep the number of channel models to a minimum, the 6-ray Typical Urban channel model given first (1) [8, Section C.3.3] may be the best candidate for early simulations (see Table A.2.1.2-1) because of its larger delay spread. It is intended to use TU for early non-MIMO simulations for all bandwidth modes. Note for receiver/transmitter diversity and initial STC evaluation, there is less of a need for the SCM.  For MIMO performance evaluation, there has been identified a need for also specifying a micro-cell channel model with better frequency correlation properties, Table A2.1.2-1. The proposed channel model is the modified ITU Indoor-Outdoor Pedestrian B profile given in Table A.2.1.2-2.
Table A.2.1.2-1 – Channel model for rapid generation of early simulations
	Channel Model Target
	Assumption

	Channel model for initial or early simulations
	Typical Urban (TU) Macro cell

	Channel model for initial or early simulations
	Modifed ITU profile for micro cell, see Table A.2.1.2-2


Table A.2.1.2-2 – Modified ITU micro-cell tapped-delay-line parameters.

	
	Modified ITU Micro-cell channel
	Doppler

	Tap
	Relative delay
(ns)
	Average power
(dB)
	spectrum

	1
	0
	-5.0
	Classic

	2
	30
	-5.6
	Classic

	3
	130
	–7.5
	Classic

	4
	190
	–8.8
	Classic

	5
	360
	–11.9
	Classic

	6
	490
	–14.4
	Classic


A.2.1.2.2
Spatial channel model (SCM)
For initial or early MIMO simulations a reduced SCM model will be used REF _Ref107375543 \h 
, where only the spatial correlation properties of the SCM model are applied, see Table A.2.1.2-3. For a fair comparison between 2 element and 4 element antenna arrays the maximum antenna array size shall be kept fixed to 3
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 for the NodeB and 1
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 for the UE. The Power Azimuth Spectrum (PAS) shall be Laplacian at the NodeB and Uniform at the UE  
Table A.2.1.2-3 Micro-cell reference correlation values up to 4 antennas
	
	Antenna Spacing
	AS (degrees)
	AOA (degrees)
	Correlation (magnitude)

	Node B


	1
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	20
	0
	0.2710

	
	2
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	20
	0
	0.0876

	
	3
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	20
	0
	0.0419

	UE
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/3
	104
	0
	0.1823

	
	2
[image: image32.wmf]l

/3
	104
	0
	0.3824

	
	1
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	104
	0
	0.2070


In later detailed simulations (per the RAN EUTRA work schedule), to accurately address Multi-Antenna subsystem (MAS) performance for EUTRA, the Spatial Channel Model (SCM) [7] is needed (see Table A.2.1.2.-4). The SCM accounts for transmitter and receive antenna correlation and more accurately reflects the likelihood of formulating multiple streams (spatial sub-channels) for certain MIMO schemes. The SCM is also needed for Beamforming and SDMA (or Spatial Multiplexing). 

A.2.1.2.2.1
SCM and extension to wider BW

The usage of SCM as currently defined in TR 25.996 for bandwidths above 5MHz is FFS. It is intended to use SCM for MIMO simulations up to 5MHz and use suitable channel models (e.g. SCM or modified SCM) for MIMO simulations for higher bandwidths.

Table A.2.1.2-4 – Channel model for later MIMO simulations in RAN1

	Channel Model Target
	Assumption

	Channel model for later simulations in RAN1
	


A.2.1.3
Traffic models

Proposed traffic models for evaluating EUTRA and UTRA performance are given in Table A.2.1.3-1. The traffic models are grouped in terms of Best Effort Packet Service type and Packet Service with Conversational Service (CS) like QoS type. It is expected to reuse HSDPA/HSUPA traffic models with detailed parameters FFS.

Table A.2.1.3-1 Traffic Models

	Traffic Models
	Model Applies to

	Best Effort Packet Service
	

	FTP
	DL or UL with TCP feedback

	HTTP
	DL with TCP feedback on UL

	PS with CS like QoS
	

	VoIP
	DL and UL

	Streaming
	DL and UL

	Video Conferencing
	DL and UL

	Gaming
	UL


A.2.1.3.1
Latency analysis

In order for latency to be fully and (parameters for latency evaluation) formally analyzed a UTRA and EUTRA delay model is needed.  Such a model is needed for the ongoing work in RAN1 and RAN4. Also key protocol simulation models (e.g. TCP congestion, slow start, etc) should be detailed enough to reflect their impact on latency (e.g. modeling TCP ACKs on the uplink when modeling downlink packet transmissions).

A.2.1.4
System performance metrics

Performance metrics (user throughput, cell throughput, FER, etc) are described in [2] and [3] and can be reused for UTRA and EUTRA evaluation. It is important to ensure that SDMA and MIMO are properly handled in an uplink wrap around model. It is important to ensure that SDMA, MIMO, and macro-diversity schemes are properly handled for the downlink if only populating the centre cell site with users. Link budgets promote easier interpretation of system simulation results and it would be useful to include them along with simulation results and assumptions.

A.2.1.5
Reference Release 6 (UTRA) UE

Reference UTRA UE parameters are given in Table A.2.1.5-1. Note a differential offset from maximum UE transmit power equivalent to g=MAX(Cubic Metric - 1, 0) should be included in the system simulations for each uplink UTRA (HSUPA) transmitter configuration used. Cubic metric is defined in [9],[10].

Table A.2.1.5-1 –Reference UTRA UE parameters

	Parameters
	Model Assumptions

	Receiver
	Performance Type 1 (Rx Diversity)

	Transmitter
	1 Antenna

	Antenna gain
	0 dBi

	Noise Figure
	9dB

	HSDPA UE Capability Category
	14Mbps (15 codes) ,   Capability Category 10    

	HSUPA UE Capability Category
	CC6: 2Mbps TTI=10ms,  5.76Mbps  TTI=2ms 

	Multicast
	S-CCPCH soft combining for multicast


A.2.1.6
Reference EUTRA UE

Reference EUTRA UE parameters are given in Table A.2.1.6-1. Note a differential offset from maximum UE transmit power equivalent to g=MAX(Cubic Metric - 1, 0) should be included in the system simulations for each transmitter configuration used for a given EUTRA MA scheme. Hence, for each transmitter configuration the Cubic Metric [9],[10] is computed and the maximum UE transmit power is reduced by g.

Table A.2.1.6-1 – Reference EUTRA UE parameters

	Parameters
	Model Assumptions

	Receiver
	2 Antennas

	Transmitter
	1 Antenna

	Antenna gain
	0 dBi 

	Noise Figure
	9 dB

	MIMO
	support for 2x2 downlink MIMO

	Peak to Average/Cubic Metric
	Should be specified based on MA used


A.2.1.7
Reference Release 6 (UTRA) Node-B

Reference UTRA Node-B parameters are given in Table A.2.1.7-1.

Table A.2.1.7-1 – UTRA Reference Node-B

	Parameters
	Model Assumptions

	Node-B Transmitter
	1 Antenna

	Node-B Receiver 
	2 Antennas – Rake,   Ideal antenna de-correlation 

8 fingers assignable per UE

	BS antenna gain plus cable loss
	14 dBi for  macro cell case
6 dBi for micro cell case with omni-antennas

	Node-B HS-DSCH codes (N)
	N = 15 – DPCH code overhead

	Noise Figure
	5 dB

	Pilot channel power overhead (P_PILOT)
	10% (CPICH)

	Common channel power overhead

(P_OVHD)
	10% (SCH, P-CCPCH, S-CCPCH)

	DL HSUPA channel power overhead (P_HSUPA)
	[8]% (E-AGCH, E-RGCH, E-HICH)

	Power available for 

HS-DSCH/HS-SCCH/DPCH
	100% - P_PILOT - P_OVHD – P_HSUPA  

	HS-SCCH
	Explicitly modeled else 5% power overhead

	DL DPCH (F-DPCCH or Assoc.)
	Explicitly modeled else 10% power overhead


A.2.1.8
Reference EUTRA Node-B

Reference UTRA Node-B parameters are given in Table A.2.1.8-1. Any additional support of number antennas beyond two (e.g. to support SDMA or Beamforming) at the Node-B is beyond what is given in the requirements document [4] and is FFS.

Table A.2.1.8-1 EUTRA Reference Node-B

	Parameters
	Model Assumptions

	Node-B Transmitter
	2 Antennas

	Node-B Receiver 
	2 Antennas

	Noise Figure
	5 dB

	BS antenna gain plus cable loss
	14 dBi for macro cell case
6 dBi for micro cell case with omni-antennas

	Pilot channel overhead 
	Total time and/or power resources dependent on MA and numerology are given or accounted for in simulation.

	Control channel overhead


	Total time and/or power resources dependent on MA given or accounted for in simulation

(includes sync, paging, L1/2 signaling, resource allocation, HARQ feedback, etc)


A.2.1.9
Scheduling & resource allocation

Various scheduling approaches will have performance and overhead impacts and will need to be aligned. Scheduling issues include support for conversational and streaming traffic and fairness in general. 

A.2.1.9.1
Proportional fair or other scheduling 

A description of scheduling and resource allocation schemes simulated should be provided. For frequency specific scheduling, the feedback approach, delay, and feedback error assumptions should also be indicated.

A.2.1.9.2
Fairness criteria

EUTRA and UTRA performance evaluation and comparison require that fairness be preserved or at least known in order to promote apple and apple (fair) comparisons.  Fairness is defined as the normalized user packet call throughput CDF.

A.2.2
Multi-antenna subsystems

A.2.2.1
MIMO

In the evaluation of MIMO techniques for EUTRA MA candidates the following areas need to be aligned. It is necessary to provide non-MIMO performance as a benchmark before or along with MIMO performance. Specific MIMO schemes simulated for the work item phase should be accurately described.

Table A.2.2.1-1 – MIMO issues for achieving alignment

	Issues
	Details

	Idealized generic MIMO model
	

	Non-ideal receiver issues
	 Non-ideal channel estimation, antennas (non-ideal patterns formed)

	SNR estimation for LLR extraction
	

	MIMO antenna geometry
	Unifom Linear Array for the purpose of computing antenna correlation

	MIMO feedback
	Rate, delay, error

	CQI feedback
	Rate, delay, error

	HARQ ACK/NACK
	Error rates/probabilities


---------------------------------------------- End text proposal ----------------------------------------------
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