3GPP TSG-RAN WG4 #51
                                                                R4-091546
San Francisco, CA, 4-8, May, 2009

Agenda item:
7.7
Source: 
CATT
Title: 
Frequency error for Pico BS in E-UTRA system
Document for:
discussion and approval
1 Introduction
This contribution investigates the base station frequency error requirement for Local Area BS in E-UTRA system.
2 Discussion
In the present E-UTRA system the common high speed scenarios for moderately high mobile speeds is stated in TR 25.913  that high performance should be maintained up to mobile speeds of 120 km/h. The corresponding maximum Doppler frequency for carrier frequency of 2690 km/h. Based on this, the high Doppler frequency is selected as 300 Hz.
At present, the BS frequency error requirement is 0.05 ppm, corresponding to 134.5 Hz at 2690 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]

= 134.5 Hz + 300Hz

= 434.5 Hz

For Pico cells, lower speed is assumed for the terminal. Therefore the medium Doppler frequency (UE speed is from 39 km/h to 91km/h depending on the frequency band) of 70 Hz is selected.
Based on the same UE decoding capability, the new maximum frequency error could be

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

= 434.5 Hz - 70 Hz

= 364.5 Hz

[frequency error, ppm] ≈0.14 ppm 
The LTE requirements for mobility in TR 25.913 state that “Mobility across the cellular network shall be maintained at speeds from 120 km/h to 350 km/h (or even up to 500 km/h depending on the frequency band).” The maximum carrier frequency over all frequency bands is fc =2690 MHz and the corresponding maximum Doppler frequency at v=350 km/h is 843 Hz. In this case, the BS frequency error can be relaxed to 0.34 ppm with the same calculation way as above.
From the analysis, we can see if we require E-UTRA UE have a minimum decode ability at speed of 350km/h, the frequency error for pico node B can be relaxed up 0.34ppm. However, GSM and UTRA systems have already adopted a little more stringent value (0.1 ppm) since it will not bring significant additional cost savings by further relaxing the requirement. So, it may be advisable to adopt the same value for E-UTRA pico Node B from this point. But we also noted that pico BS have similar deployment scenario with home BS, maybe it is beneficial to align the two BS classes to a single frequency error. If this is seen needed, we think 0.25ppm frequency error can be used as a common requirement for both BS classes.
3 Conclusion
In this contribution the base station frequency error requirement considerations were presented for the Local Area BS in E-UTRA system. It is proposed to define the pico base station frequency error in the range of 0.1-0.25ppm. 
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