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1 Introduction

Based on the contribution [1] it was approved, during the TSG-RAN WG4 meeting #17, to include a new class “Medium range BS (micro)” in the current Release-6 WI FDD Base Station Classification [2] (as presented at TSG-RAN meeting #12 [5]).

This document is an initiation of the work on TX characteristic requirements and proposes new or clarified requirements for e.g. frequency error, ACLR and Spectrum Emission mask for the medium range BS class.

2 Discussion 

Frequency Error

The micro cells applications will have limited cell range and the UE:s are not expected to have the same velocities as in the macro cells. Therefore it is possible to define higher frequency error for the medium range (micro) BS class. The proposed value is 0.1 ppm and it is shown that the relaxation of frequency error would have no impact on the system performance.

According to [3], the UE is required to have the capability of handling velocities up to 250 km /h. This corresponds to the total frequency offset (shift) of:

 Total frequency offset = BSoffset + Doppler shift = 0.05 ppm *2100 MHz + (250*1000/3600 m/s)*2100 MHz /3*108 m/s= 591 Hz.

Given the capability of the UE and the proposed frequency error, the performance is unaffected with Doppler shifts up to “Total frequency offset - BSoffset   = 591 – 0.1 ppm*2100 MHz = 381 Hz”.

This corresponds to full system performance for UE velocity of 196 km/h.

As already proposed in [4], the highest UE velocity for the micro BS would be 120 km/h and given the calculation above, the proposed offset will not have any impact on the system performance.

Output power dynamics

There is no need to change the requirements for output power dynamics for the medium range BS class. Nevertheless the “useable” DL dynamic range in a small (e. g. micro) cell for a special BS (e.g. medium range BS) with lower maximum output power is larger than for a BS with higher maximum output power which could be used in large or small cells.  

Example:
Wide Are BS with maximum output power of 43dBm with 18dB dynamic range.

If this Wide Area BS is used in a Micro cell application with reduced maximum power setting (e.g. 33dBm), the remaining dynamic range is just 8dB.

Opposite to that, a specialised Micro BS with maximum output power of e.g. 33dBm still maintain the 18dB dynamic range.
ACLR

The ACIR (Adjacent Channel Interference Power Ratio) is in the DL dominated by the ACS performance of the terminals. Therefore there is no need to change the ACLR for the medium range BS from the ACLR requirements used for a general purpose BS, as specified in TS 25.104 (Rel.99, Rel. 4 and Rel. 5), since no improvement of system performance can be gained by toughing the ACLR requirements.  

Spectrum emission mask
There is no need to change the requirements for spurious emission mask.

Spurious emissions

There is no need to change the requirements for spurious emission Mandatory Requirements and for Operation in the same geographic area for the medium range BS class. How to handle the optional requirements on spurious emission for Co-located base stations needs further discussions. 

Transmit intermodulation

There is no need to change the requirements for transmit intermodulation for the medium range BS class.

Transmit modulation

Based on the transmit modulation performance the system capacity for Macro and Micro cells was accepted for the general purpose BS in Rel 99, Rel-4 and Rel. 5 [6]. Therefore is no need to change the requirements for transmit modulation for the medium range BS class.
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- Text proposal for “TR(25.951 FDD Base Station Classification” -

7
Changes with respect to Release 5
7.1
Changes in 25.104
This section describes the considered changes to requirements on BS minimum RF characteristics, with respect to Release 5 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 196km/h.

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


= 591 Hz – 210 Hz


= 381 Hz

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


= (3 *10^8 * 381 * 3600) / (2.1 * 10^9 * 1000)


= 196 km/h

7.1.1.2
Text proposal for 6.3.1 Minimum requirement


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

The modulated carrier frequency of the Medium range BS shall be accurate to within ± 0.1 ppm observed over a period of one power control group (timeslot).
The modulated carrier frequency of the Local Area BS shall be accurate to within ± 0.1 ppm 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

	medium range BS
	±0.1 ppm

	local area BS
	±0.1 ppm


7.1.2
Adjacent Channel Leakage power Ratio (ACLR)
No changes based on the new Medium Range BS class.

7.1.4
Spectrum emission mask

No changes based on the new Medium Range BS class.

7.1.12  Output power dynamics
No changes based on the new Medium Range BS class.

7.1.13 Spurious emissions
No changes for spurious emission Mandatory Requirements and for Operation in the same geographic area based on the new Medium Range BS class. How to handle the optional requirements on spurious emission for Co-located base stations needs further discussions.
7.1.14 Transmit intermodulation
No changes based on the new Medium Range BS class.
7.1.15 Transmit modulation
No changes based on the new Medium Range BS class.



















