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1
Background

In developing TR 25.952 "TDD Base Station Classification", the required frequency stability of a local area BS (3,84 Mcps TDD option) was intensively discussed in several contribution to RAN WG4, including R4-000835, R4-000880, and R4-010084. These discussions resulted in the conclusion that the frequency stability specification of a local area BS should be relaxed to ( 0,1 ppm, compared with the value ( 0,05 ppm applicable to the wide area BS. This conclusion takes due account of the assumption that the maximum speed of UEs connected to a local area BS will be much lower than the speed of UEs connected to a wide area BS. 

Note that  - based on similar discussions and justifications - the same conclusions regarding frequency stability were reached for TR 25.951"FDD Base Station Classification". As a result, the requirements for frequency stability of each BS class are the same for both UTRA modes FDD and TDD.

The corresponding text of TR 25.952, subclause 7.1.2 "Frequency stability" is enclosed.

2
Proposal

The discussions and also the resulting conclusion on frequency stability, as mentioned above, are equally applicable in case of the local area BS for the 1,28 Mcps option. Therefore, we propose that the enclosed text of TR 25.952, subclause 7.1.2 "Frequency stability", should also be adopted for TR 25.882 and incorporated into the present draft.

7.1.2
Frequency stability

7.1.2.1
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

7.1.2.2
New text for frequency stability

The modulated carrier frequency is observed over a period of one power control group (timeslot).  The frequency error shall be within the accuracy range given in Table 7.1.

Table 7.1: Frequency error minimum requirement 

	BS class
	accuracy

	wide area BS
	±0.05 ppm

	local area BS
	±0.1 ppm
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