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1. Introduction 

The goal of this document is to propose a set of definitions and assumptions on which Enhanced Uplink DCH simulations should be based. The initial objective of such system simulations should be to illustrate and verify the potential performance gains due to the currently proposed Enhanced Uplink DCH features, such as Node B scheduling and fast Hybrid ARQ. Note, chapters 2 and 3 are directly written in the format of text proposal to TS25.896. Some open issues/discussion is included in chapter 4.

2. Link Simulation Assumptions

2.1 Interface between link level and system level 

The modelling of link level performance at the system level is done with Eb/N0 to BLER mapping, called the “Actual Value Interface” (AVI), described in [2]. The method for generating the AVI values is described below:

1. From the link level simulations, a set of EbN0Avg values is stored for a TTI along with an indication of whether a block error has occurred. The averaging period of EbN0Avg is one slot.

2. The mean of the EbN0Avg values for the TTI is calculated (EbN0TTI) and associated with the block error indicator.

3. After a link level simulation run, it is possible to extract the BLER for a range of EbN0TTI values , with certain EbN0TTI resolution,  e.g. 0.25 dB.

4. Assuming that enough data samples are available it is possible to approximate the BLER with the probability of a block error.

5.     In the system level simulations, the EbN0TTI is calculated for a block, and the AVI is used to obtain the probability of a block error.

2.2 Link level parameters

Table 1 below shows the general link level parameters, to be used both in the reference case, and in the new schemes proposed for Enhanced Uplink DCH. Table 2 shows the link level parameters to be used in the reference case.

Table 1. General link level parameters

Parameter
Explanation/Assumption
Comments

Channel coder
Turbo 1/3


Number of iterations for turbo decoder
8


Turbo decoder 
Max Log MAP


Channel models/

UE speed for channel model
Pedestrian A / 3 km/h, 

Vehicular A / 50 km/h
One channel model per simulation

Table 2. Link level parameters for the Rel99/Rel4/Rel5 reference case
Parameter
Explanation/Assumption
Comments

CL power control
ON


CL power control error rate
4%


TTI
10 ms


User data rates in TFCS
8, 16, 32, 64, 128, 256, 384 kbit/s
These data rates are included in the TFC selection modelling in the system level. 

3. System Simulation Assumptions
As system level simulation tools and platforms differ between companies very detailed specification of common simulation assumptions is not feasible. Yet, basic simulation assumptions and parameters should be harmonized as proposed in the subsequent chapters. Various kinds of system performance evaluation methods may be used.

3.1 System Level Simulation parameters

Table 3 below shows the general system level parameters, to be used both in the reference case, and in the new schemes proposed for Enhanced Uplink DCH. Table 4 shows the system level parameters to be used in the reference case.

Table 3. General system level simulation assumptions
Parameter
Explanation/Assumption
Comments

Cellular layout
Hexagonal grid, 3-sector sites


Site to Site distance
 2800 m 
This corresponds to 933 m cell radius.

Antenna pattern
As proposed in UMTS 30.03, 3.2.0


Propagation model
L = 128.1 + 37.6 Log10(R)
R in kilometers

CPICH power
-10 dB
Relative to the maximum power

Other common channels
-10 dB
Relative to the maximum power

UE Max tx power
21 dBm


Slow fading
As modeled in UMTS 30.03, B 1.4.1.4


StD. Deviation of slow fading
8 dB


Correlation between sectors
1.0


Correlation between sites
0.5


Correlation distance of slow fading
50 m


Carrier frequency
2000 MHz


BS antenna gain (with cable losses)
14 dBi


Node B RX Diversity
Uncorrelated 2-antenna RX diversity
Maximal Ratio Combining

UE antenna gain
0 dBi


Max. # of retransmissions
8 
Retransmissions by fast HARQ

BS total Tx power
43 dBm


Active set size
Up to 3
Maximum size

Specify Fast Fading model
Jakes spectrum
Generated e.g. by Jakes or Filter approach 

Channel models/

UE speed for channel model
Pedestrian A / 3 km/h, 

Vehicular A / 50 km/h
One channel model per simulation

Soft Handover parameters
Window_add = 4 dB, Window_drop = 6 dB
Window_add: The signal from a BS has to be at highest this amount smaller than the current active set’s best BS’s signal for a BS to be added in the active set. 

Window_drop: When the signal from a BS has dropped below the active set’s best BS’s signal minus this parameter, the BS will be dropped from the active set.

Uplink system noise
-102.9 dBm


Target uplink noise rise
6 dB


Table 4. System level simulation assumptions used in reference rel99/rel4/rel5 case.

Parameter
Explanation/Assumption
Comments

Method included in the reference case.
Rel’99/Rel’4/Rel’5 System with TFC Selection
The parameters defined based on Rel99/Rel4/Rel5 specifications.

Percentual number of Enhanced DCH users
0 %
Reference case

User data rates in TFCS allocated to the UE.
8, 16, 32, 64, 128, 256, 384 kbit/s
These data rates are included in the TFC selection modelling .

TTI
10 ms


Ptx estimation error in TFC selection.
( 2 dB
Error is Log-normally distributed around zero mean with std=0.776 dB.

Delay for moving TFC into blocked state
40 ms
As defined in current specification, assuming TTTI =10ms.

Delay for moving TFC back into supported state
40 ms
As defined in current specification, assuming TTTI =10ms.

In the proposed schemes for Enhanced Uplink DCH, following assumptions are defined in more generally:

· TFC selection method should be used with the same parameters as in the reference case, if there is no clear reason why it does not fit into the scheme.

· etc.

3.2 System Level Simulation Statistics

The following statistics are to be presented from the system level simulations from uplink. If wrap-around is used, statistics are collected from all cells, otherwise at least from “center cell(s)”.

Average cell throughput [kbps/cell] is used to study the network throughput performance, and is measured as 
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where b is the total number of correctly received data bits in the uplink from all UEs in the simulated system over the whole simulated time, k is the number of cells in the simulation and T is the simulated time. 

The user bitrate [kbps] for the packet session is defined as
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where b is the number of correctly received data bits and Tactive is the users active time, which is running whenever the user buffer is not empty. Mean and std of these and the distributions is to be provided.

The packet session FER is calculated over the whole packet session. It is defined as the ratio
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where nerroneous_frames is the total number of erroneous frames in the whole packet session and nframes is the total number of framesin the whole packet session. This is collected for all packet sessions. Mean and std of these and the distribution is to be provided. 

The uplink TxP is the ideal measured UE TxP at the UE antenna connector. This is collected from all the UEs at desired intervals. A distribution of these over the simulation time is to be provided. 

The noise rise is defined as the ratio of the total received wideband power and the thermal noise. Mean, std and the 95th percentile of this and the distribution is to be provided.

4. Conclusions 

It is proposed that the text from following chapters in this contribution are included into TR 25.896:  

· Section 2 from this contribution is proposed to be included into the Annex of TR25.896, section A.1 Link Simulation Assumptions

· Section 3 from this contribution is proposed to be included into the Annex of TR25.896, section A.2 System Simulation Assumptions
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