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1. Discussion

In the present system the mobile has to be designed to work with a Doppler shift caused by speeds up to 250 km/h at 2100 MHz.  This corresponds to a frequency offset of 

[Doppler shift, Hz] = [UE velocity, m/s] * [Carrier frequency, Hz] / [speed of light, m/s]

= (250 * 1000/3600) * 2.1 * 10^9 / (3 *10^8) Hz

( 486 Hz

Within a building the fastest mobile would be expected to move at 10 km/h, corresponding to an offset of about 20 Hz.  In a small outdoor cell the fastest mobile would be expected to move at 50km/h, corresponding to an offset of about 100 Hz.  Therefore the frequency error can be reconsidered for local area BS class.

At present, the BS requirement is 0.05 ppm, corresponding to 105 Hz at 2100 MHz.  

In this case, the mobile must be able to successfully decode signals with offset of

[present UE decode offset, Hz] = [frequency error, Hz] + [max. Doppler shift, Hz]

= 105 Hz  + 486 Hz

= 591 Hz

Based on the UE decoding capability, the new maximum frequency error could be

[frequency error, Hz] = [present UE decode offset] - [max. new Doppler shift] 

= 591 Hz - 100 Hz

= 491 Hz

[frequency error, ppm] = 0.23 ppm 

However, GSM systems have adopted a more stringent value (0.1 ppm) and it may be preferable to adopt the same value for both standards.

Here it is also assumed that the biggest cost savings can be achieved by using parts with  biggest market.  As the same requirements is set for the UE, it is probable that  there would not be significant additional cost savings even if the requirement was relaxed more.

Assuming [frequency error, ppm] = 0.1 ppm, this corresponds to a maximum UE speed of 155km/h.

[max. new Doppler shift] = [present UE decode offset] - [frequency error, Hz]


= 591 Hz – 210 Hz


= 301 Hz

 [UE velocity, km/h] = [speed of light, km/h] * [Doppler shift, Hz] / [Carrier frequency, Hz]


= (3 *10^8 * 301 * 3600) / (2.1 * 10^9 * 1000)


= 155 km/h

2. Proposal

2.1
Frequency error requirement

It is proposed to set the frequency error requirement for local area base station class to 0.1ppm.

2.2 Text proposal for 25.951

7
Changes with respect to Release 99
7.1
Changes in 25.104
This section describes the considered changes to requirements on BS minimum RF characteristics, with respect to Release 1999 requirements in TS25.104.

7.1.1
Frequency error

7.1.1.1 New requirement

In the present system the mobile has to be designed to work with a Doppler shift caused by speeds up to 250 km/h at 2100 MHz.  This corresponds to a frequency offset of 

[Doppler shift, Hz] = [UE velocity, m/s] * [Carrier frequency, Hz] / [speed of light, m/s]

= (250 * 1000/3600) * 2.1 * 10^9 / (3 *10^8) Hz

( 486 Hz

At present, the BS requirement is 0.05 ppm, corresponding to 105 Hz at 2100 MHz.  

In this case, the mobile must be able to successfully decode signals with offset of

[present UE decode offset, Hz] = [frequency error, Hz] + [max. Doppler shift, Hz]

= 486 Hz + 105 Hz 

= 591 Hz

The frequency error requirement for local area BS class is proposed to be relaxed to 0.1ppm.

[frequency error, ppm] = 0.1 ppm 

This corresponds to a maximum UE speed of 155km/h.

[max. new Doppler shift] = [present UE decode offset] - [frequency error, Hz]


= 591 Hz – 210 Hz


= 301 Hz

 [UE velocity, km/h] = [speed of light, km/h] * [Doppler shift, Hz] / [Carrier frequency, Hz]


= (3 *10^8 * 301 * 3600) / (2.1 * 10^9 * 1000)


= 155 km/h

7.1.1.2
Text proposal for 6.3.1 Minimum requirement

The modulated carrier frequency of the BS shall be accurate to within ± 0.05 ppm is observed over a period of one power control group (timeslot).

Table 6.n: Frequency error minimum requirement 

BS class
accuracy

wide area BS
±0.05 ppm

local area BS
±0.1 ppm







