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1. Introduction

In the specification S25.101v1.0.0 only static channels are specified for the performance specifications. In order to have adequate performance also in dynamic environments, these kinds of channels must be included for performance specifications.

Two channel models simulating dynamic environments are proposed in this document, after discussion in AdHoc 01.  

2. Dynamic Channel 1, Moving Channel

2.1
Purpose

The purpose of a moving channel model is to test that the UE can track when the path delay spread is varying. The exact parameters are for discussion, but our intention is to test a case related to a speed of 100 km/h with a quite small performance degradation compared to the ideal case. 

2.2
Proposal 

This is a channel with two paths only. They are static signals without any fading. The delay spread between the two paths is varying according a sinusoid. In Figure 2 the channel is shown. 
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Figure 2: The moving dynamic channel.

The minimum delay spread is 1s, thereby the delay spread is always larger than 1 chip period and there will be no interfere with each other. Maximum delay spread is given by 1+A s. 

The parameters is proposed to be according Table 1.

Table 1: The proposed parameters used for this channel model
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These parameters are based on a speed of approximately 100 km which is approximately 27m/s. Then t may vary with 90ns/s which is the case with the parameters above.

2.3 
Specification requirements.

The requirements for this testcase must be specified after simulations have been made on the static two path channel. This dynamic two path channel should be allowed to have some degradation compared to the static two path channel,

3. Dynamic Channel 2, Birth-Death Channel

3.1
Purpose 

The purpose of a birth-death channel model is to test that the UE can find new paths when something suddenly happens in the environment. To be able to easily measure the performance this channel is quite extreme, in the channel model the birth-death process will be much faster than in reality. This will also be reflected in the performance on this channel.

Also in this channel there is only two simultaneous paths but here the path hops with a certain rate.

3.2
Proposal
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Figure 3: The paths used in the Birth-Death channel.

The channel model in Figure 3 uses the path delay, between the two paths t. Both paths use the power P(t). They are static signals without any fading. The path delay is varying between 16 different paths which are equally spaced in the region +/- 8 us and every time a new path is chosen the probability for all paths is uniform. 
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Thus there is a main path at t=0 and a tentative. The tentative path is hopping between all the 16 paths defined. That happens with period Thop=191ms, not synchronized with the frame timing. Then every Thop seconds a new path is chosen according the probabilities shown in the table above. With this proposal the searcher for the paths in the receiver must be active fast enough to find new paths, otherwise the performance will be severely degraded.

Table 2: The parameter used for the timing in the Birth Death dynamic channel model .

Thop
191 ms

4. Text proposals

Text proposal for  chapter 8


8.4
Demodulation of DTCH in Moving Channel

8.4.1
Single Link Performance

The receive characteristics of the Dedicated Traffic Channel (DTCH) in dynamic moving channel environments are determined by the average bit error rate (BER) values. BER is measured for the each of the individual data rate specified for the DPCH. DTCH is mapped into Dedicated Physical Channel (DPCH).
8.1.1
Minimum requirement

(a) The BER shall not exceed the piece-wise linear BER curve specified by the points in Table 29, Table 30 and Table 31

Table 25: Test Parameters for DTCH Reception in a Multi-path Channel (Indoor Environment).

Parameter
Unit
Test 1
Test 2
Test 3
Test 4
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8.4
Demodulation of DTCH in Birth-Death Channel

8.4.1
Single Link Performance

The receive characteristics of the Dedicated Traffic Channel (DTCH) in dynamic birth-death channel environments are determined by the average bit error rate (BER) values. BER is measured for the each of the individual data rate specified for the DPCH. DTCH is mapped into Dedicated Physical Channel (DPCH).
8.1.1
Minimum requirement

1. The BER shall not exceed the piece-wise linear BER curve specified by the points in Table 29, Table 30 and Table 31
Table 25: Test Parameters for DTCH Reception in a Multi-path Channel (Indoor Environment).

Parameter
Unit
Test 1
Test 2
Test 3
Test 4
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Text proposal for  B.2
Channel Models

B.2.1
Static Channels

The channel model for the non fading performance measurement is an Additive White Gaussian Noise (AWGN) environment. No fading and multi-paths exist for this channel model.

Modified ITU channel models
 are used for the performance measurements in multi-path fading channels. The channel models for indoor, indoor to outdoor and pedestrian, and for vehicular environments are depicted in Table B2

Table B2: Channel Models for Non-Static Environments

Indoor
Indoor to Outdoor and Pedestrian
Vehicular

Relative Delay [ns]
Average Power [dB]
Relative Delay [ns]
Average Power [dB]
Relative Delay [ns]
Average Power [dB]

0
0.0
0
0.0
0
0.0

244
-9.6
244
-12.5
244
-2.4

488
-33.5
488
-24.7
488
-6.5





732
-9.4





976
-12.7





1220
-13.3





1708
-15.4





1952
-25.4

B.2.2
Dynamic Channels
The dynamic channel models for the test of the baseband performance are nonfading channel models with two taps. It is two channel models modelling a moving channel  and a birth death channels.
B.2.2.1 Moving Channel
The moving channel has two tap, one static, Path0, and one moving, Path1. The time difference between the two paths is according Equation (B.1)
Table 3
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Figure 4 The Moving Channel
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(B1)
The parameters in the equation are shown in Table 1.
Table 4: The proposed parameters used for this channel model
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B.2.2.2 Birth-Death Channel
The moving channel has two tap, one static, Path1, and one moving, Path2. The time difference between the two paths is randomly selected with a given rate.
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The delay I between the path is changing every 191 ms. Then every changing point a new time position is chosen randomly among all positions, each with a probability of 1/16.
Table 5 The different path positions and the probability that this position is chosen when the path position is changed.
tI us
Prob(path_I)

-8
0.0625

-7
0.0625

-6
0.0625

-5
0.0625

-4
0.0625

-3
0.0625

-2
0.0625

-1
0.0625

1
0.0625

2
0.0625

3
0.0625

4
0.0625

5
0.0625

6
0.0625

7
0.0625

8
0.0625

Figure � SEQ Figure \* ARABIC �1�: The moving channel proposal 
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