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1. Introduction

This document proposes a new content for the propagation conditions specified in the documents  TS 25.101, TS 25.102, TS 25.104 , TS 25.105 and TR 25.943.

      The changes and supplements are proposed due to the following objectives:

· to make propagation conditions more real like

· to state a minimum quality requirement for simulation

· to prevent spurious unwanted distortion caused by simulation

· to complete the conditions specifications to standardise the effect of simulators from different manufacturers

2. Proposed changes

2.1 TS 25.101, 25.102, 25.104 and 25.105

Multipath conditions:
- 50 ns resolution for fixed taps 

      Moving conditions   :
- flat "classical" fading applied

      Birth-Death

    :  
- flat "classical" fading applied




- 'smooth' vanishing/reappearing

New Propagation condition: GSM RA with 6 taps

2.2 TR 25.943 

New propagation conditions: 
GSM TU with 12 taps





GSM RA with 6 taps





GSM HT with 12 taps

Added sinusoidal delay variation for TU and HT:

· peak-to-peak variation 2 us

· period length fixed to UE speed, 12000 max Doppler cycles

3. Proposed supplements

Multipath conditions:
- Impulse response sample density,phase shift<5 deg

- Fading sequency length: about 2000 wavelengths




- 1 ns relative delay resolution for moving taps




- doppler shifts up to 1000 Hz ( 500 km/h )

4. Argumentation

Conformance testing

The entire idea of conformance testing should be based on the actual system

requirements in real life. The so far proposed tests are mostly just testing separate

partial functions of the receiver. This is a good approach in development phase but

it should be avoided in conformance testing.

Implementation details should  not be fixed more than necessary to ensure correct

functionality in the communication system. 

Multipath fading propagation conditions

      The delay resolution for the fixed propagation conditions is in the current

      specifications 1 ns. Futhermore, the delay values are set to be integral multiples of

      the chip period.

      Delay accuracy better than 50 ns can hardly be measured. Hence, it should not be

      required, either. The real life multipath conditions are naturally not fitted with the

      chip period, nor should be the testing simulation.

      Moving propagation conditions and impulse response update rate

      Always when simulated delay is changed in the real time, there will be a sudden

      phase shift in the signal caused by the changed delay. The phase shift will cause a

      distortion into the signal. E.G. if the BW is 5 MHz and the delay change is 10 ns, 

      there will be an 18 degrees phase shift in the signal. An acceptable value for a    

      phase change would be less than 5 degrees.

      In CDMA-applications any uncertainty in code-phase and/or carrier frequency will

      decrease the degree of the synchronisation ( the amount of noise depends on the 

      degree of the synchronisation ).

     The update rate for the fading coefficients should be high enough to avoid

     excessive distortion in the signal. The practical measurements ( based on GSM-  

     tests) show that if the update rate is below 128 samples per wavelength, the BER 

     values will be increased due to the distortion. If the sample density is low, deep

     fades cannot be followed accurately.

     Our proposal is to have max. 1 ns delay step in moving delay conditions and less

     than 5 degrees  maximal phase shift in impulse response updates.

    Birth-Death propagation

     Is is necessary to specify how the paths are vanishing and reappearing.

     'Immediately' is not a sufficient specification. This can be implemented in many

     different ways, resulting into different simulation results.

     In the real world the paths are vanishing/reappearing 'smoothly'. We recommend to

     use Ericsson's proposal (TSGW#3-99131).

     Fading sequence length

     Fading sequence length has to be specified to be able to perform accurate,

     repeatable tests: total measurement time must cover multiple or tens of sequences.

     Average power level must be calculated and maintained accurately for the 

     sequence.

    The sequence length depends on the carrier frequency and the vehicle speed. 

    In DCS 1800 Type Approval Tests the sequence length is 560 s for 1.5 km/h and

    6.45 s for 130 km/h.

    We propose the following lengths to be used in 2 GHz applications:

     360 s for     3 km/h

         9 s for 120 km/h

     New propagation conditions 

     GSM- propagation conditions ( TU, RA, HT ) are widely used in 2G and 

     2.5G (GPRS,EDGE) applications. We recommend  to use those channel

     models also in 3G applications. 

