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Introduction

In the following the requirements in TS 25.105, which need to be adapted for the different BS classes are identified. That means all requirements, which either depend on the minimum coupling loss, terminal speed, delay spread or cell size are listed. Further, it is investigated, if these requirements are impacted by the maximum output power of the BS. 

Discussion

Requirements that are not listed in the following are assumed to be the same for all BS classes. Requirements, which are expected to be dependent on the BS class at a first glance, are added in brackets.

6 Transmitter characteristics

6.2.1 Base station maximum output power

In CDMA systems, the cell range does not only depend on the maximum output power of the BS, but also on the user density and services. Therefore this parameter is independent from the BS class.

6.3 Frequency stability

For small cells, walking speed is assumed for the terminal. For the terminal only the total frequency shift, which is the sum of the doppler shift plus BS frequency error is of interest. The terminal has to work properly in different environments, therefore the frequency stability for the pico BS maybe relaxed with respect to the macro BS.

This requirement is independent of the maximum transmit power of the BS.

6.4.4 Minimum transmit power

The BS should be able to lower its output power to a level, where it leads to a negligible intercell interference. Because of the smaller cell size, this level has to be lower than for the macro BS. Currently, this level is specified with respect to the maximum output power.

This requirements is independent of the maximum transmit output power, if defined in an absolute manner.   

(6.5.1 Transmit off power

The transmit off power is sufficiently low to protect the own receiver. Therefore, we see no need to change this requirement.)

6.5.2 Transmit on/off mask

The time mask is derived under the assumption of a high delay spread. This assumptions does not hold in pico environments. Therefore the time mask may be adapted.

This requirement is independent of the maximum transmit power.




6.6.2.1 Spectrum emission mask

The spectrum emission mask may be adapted to reflect a different ACLR requirement.

The spectrum emission mask is defined in absolute power levels and therefore independent of the maximum output power. The absolute power level of the ACLR is needed for defining the spectrum emission mask.

The requirement itself is independent of the maximum transmit power.

6.6.2.2 a) Adjacent channel leakage ratio (ACLR) for BS to BS interference

The ACLR for BS to BS interference in co-siting and operation in proximity can be derived analytically and depends on the minimum coupling loss.

This ACLR requirement is independent of the maximum output, if defined in an absolute manner. 

6.6.2.2 b) Adjacent channel leakage ratio (ACLR) for BS to MS interference

The general ACLR requirement as specified in chapter 6.6.2.2.1 assumes that BSs are sufficiently far apart and the ACLR is dominated by close by UEs. The general ACIR for BS to MS interference is dominated by the ACS of the terminal. Therefore the ACLR for BS to MS interference can only be relaxed, by weakening the total ACIR requirement Tightening the ACLR has no effect, because the ACS of the terminal remains unchanged. The total ACIR can not be below 33 dBc due to the ACS of the terminal. The current ACLR of 45 dBc leads to an ACIR of 32.7 dB. A relaxation of the ACLR by 5 dB to 40(dBc would lead to an ACIR of 32.2 dB.

Because the ACLR for BS to MS interference is related to the ACS of the terminal, this requirement should be defined in a relative manner.

Statistical simulations should be performed to investigate, if a relaxation of the ACIR requirement is possible and if the requirement depends on the maximum output power of the BS.

7.2 Transmit Intermodulation

The intermodulation requirement takes only intermodulation due to BS interference into account. If both BSs have the same output power, the relative power of the interfering signal is given by the MCL. This requirement need to be changed due to a different MCL in small cells.

BSs for small cells will have a lower antenna gain than a macro BS, therefore the MCL will be higher than 30(dB. To take into account different power levels for BSs, it is proposed to keep the requirement for the transmit intermodulation unchanged. 
In this case, this requirement is independent of the maximum transmit power.

7 Receiver characteristics 

7.2 Reference sensitivity level

Base stations for small cells should be small and cheap to allow deployment in large numbers. Therefore a higher noise figure similar to the noise figure of the UE is preferable. This will lead to a higher reference sensitivity level. It may be advisable to reduce the sensitivity level even further to reduce the blocking probability due to close by terminals.

This requirement is independent of the maximum transmit power.

(7.3 Dynamic range

The derivation of the dynamic range requirement is independent of the MCL and thus independent of the BS class.)

7.4 Adjacent channel selectivity (ACS)

The current definition of the ACS requirement takes only MS to BS interference into account. The ACIR for MS to BS interference is dominated by the ACLR of the terminal. Tightening the ACS of the BS has no effect, because the ACLR of the terminal remains unchanged. The total ACIR can not be below 33 dBc due to the ACLR of the terminal. The current ACS of 45 dBc leads to an ACIR of 32.7 dB. A relaxation of the ACS to 40(dBc would lead to an ACIR of 32.2 dB.

The ACLR of the terminal is specified in a relative manner, therefore the ACS requirement should be defined in a relative manner as well.

Statistical simulations should be performed to investigate, if a relaxation of the ACIR requirement is possible.

This requirement is independent of the maximum transmit power of the BS.

An ACS requirement for BS to BS interference for operation in close proximity is not defined. The ACLR requirement for operation in close proximity can only be achieved with external RF-filtering. The external RF-filter will act on the RX and TX branch in the same manner. Therefore it is sufficient to test the ACLR requirement.  

7.5 Blocking characteristics 

The current blocking requirement takes blocking due to MS interference into account. These requirement need to be changed due to a different MCL between UE and BS. 

This requirement is independent of the maximum transmit power of the BS.

7.6 Intermodulation characteristics

The current intermodulation requirement takes intermodulation due to MS interference into account. These requirement need to be changed due to a different MCL between UE and BS. 

This requirement is independent of the maximum transmit power of the BS. 

8 Performance requirement 

8.3 Demodulation of DCH in multipath fading conditions

Three different multipath fading conditions are considered. In detail

-Case 1 with low delay spread and low terminal speed

-Case 2 with high delay spread and low terminal speed

-Case 3 with reasonable delay spread and high terminal speed

For small cells only the case 1 fading conditions are applicable, therefore BS classes aiming at small cells shall only be tested in case 1 conditions. It is assumed that even BSs for small cells will have RX-diversity and joint detection.

This requirement is independent of the maximum transmit power of the BS. 

Conclusion

All requirements identified so far are independent of the BS maximum output power. Therefore it is not necessary to define the maximum output power for the individual BS classes. An upper limit for the maximum output power will be determined by health regulations and other means.
