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1. Introduction

The protection of BS receiver against the spurious emissions from the BS transmitter is specified in the core specification TS25.104 such as the BS Tx and Rx are coupled by antennas(TS25.104 Section 6.6.3.2).

Concerning the protection of the BS receiver against spurious emissions from co-located BS, there is no special requirement specified in the core specification TS25.104 for the co-location between UTRA-FDD BS. In principle, when the BS transmitter does not create interference to its own receiver in its receiving band, it will not create interference to the receiver of co-located BS under the condition that the co-located BS operate in the same frequency band. 

The test specification TS25.141 section 6.5.3.4.3 described that the receiver protection test is to be performed only for BS with separate Tx/Rx antenna ports, for BS with common Tx/Rx antenna port, it is indicated by a note that the reference sensitivity will show directly any desensitisation of the receiver. But the BS receiver sensitivity is tested without putting BS Tx on. There exist an inconsistence in the test specifications. 

The objectives of this paper are to clarify the different scenarios for BS receiver protection and to propose the related changes for Ran_4 discussion and consideration.

2. Receiver protection

2.1. BS receiver protection against spurious emissions from the transmitter of the same BS

The requirement in the core specification TS25.104 and test specification TS25.141 for the protection of BS receiver against the spurious emissions of the transmitter has been defined with the assumption that the Tx and Rx  are coupled by antennas with a MCL of 30 dB. It was determined that the spurious emissions in the Rx band at the BS Tx antenna connector as –96 dBm/100 kHz, which is -80 dBm/3.84 MHz. With MCL of 30 dB between Tx and Rx antennas, the received interference signals at Rx antenna port will be

 –80 dBm – 30 dB = -110 dBm/3.84 MHz

which corresponds the acceptable desensitisation of the receiver of 0.8 dB. 

For the BS receiver protection test, we should consider three types of FDD BS :

a) BS with separate Tx/Rx antenna ports

For the BS with separate TX/Rx ports, if it supports UL reception diversity, there are three antenna ports : Tx, Rxa, and Rxb.

b) BS with a single common Tx/Rx antenna port (one duplexer inside)

For the BS with common TX/Rx port, if it supports UL diversity reception, there are two antenna ports : Tx/Rxa, and Rxb.

c) BS with double common Tx/Rx antenna ports (two duplexers inside)

The two Tx/Rx common ports are used for transmit diversity transmissions and UL reception diversity.
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Figure 1 : BS types

For the BS type (a) and type(b), the spurious emissions should be measured at Tx port over the whole Rx band, the spurious emission levels should be less than –96 dBm/100 kHz as required by the core specification TS25.104 section 6.6.3.2  and the test specification TS25.141 section 6.5.3.4.3 .

In order to verify that the BS receiver is not desensitised by the transmitter, for the BS type(b) and type(c), the receiver reference sensitivity should be measured under the condition that the Tx is transmitting at its maximum output power. 

2.2. BS receiver protection against spurious emissions from the transmitter of co-located  BS

In general speaking, when a BS transmitter protects its own receiver in the whole receiving frequency band, it will protect the receiver of other co-located BS as well. But an exception case need to be considered : The two co-located BS are operating in different sub-bands, as shown in the figure 2 below :


Figure 2 : Illustration of BS operating in different sub-bands

In this case, the principle stated above as the BS Tx protects the receiver of itself will also protect the receiver of the co-located BS is no more valid. The spurious emissions should be measured at the Tx antenna port over the whole Rx band regardless the type of the BS.  The spurious emission levels should not be more than –96 dBm/100 kHz.

2.3. Receiver sensitivity test with Tx On 

As indicated above, for BS type (b) and (c), the receiver sensitivity test with Tx on will show directly any possible desensitisation. For the BS type (a), it is not necessary to measure the receiver sensitivity level with Tx on for the BS receiver protection requirement.

When measuring the BS receiver sensitivity with Tx on, an additional device, for example, a duplexer, should be used to separate the Tx and Rx signals, as indicated in the test configuration (figure 3) below. This external device will introduce a loss  to the input signal, the calibration of this loss will certainly increase the measurement uncertainty and consequently the sensitivity test tolerance. The test tolerance need to be determined.


Figure 3: BS receiver reference sensitivity measurement set-up

3. Conclusion and Proposal

Based on the above analysis, the following changes are proposed for Ran_4 consideration :

i) For BS type (a) and (b), the spurious emissions should be measured at Tx port as specified in the test specification TS25.141 section 6.5.3.4.3

ii) For BS type (b) and (c), the BS receiver reference sensitivity should be tested with Tx on, but the test tolerance need to be determined. the actually reference sensitivity test tolerance is 0.7 dB, the new test tolerance will be slightly bigger than 0.7 dB.

iii) If the BS is declared to be capable for co-location, for any type of BS operating in part of the allocated frequency band for UTRA-FDD, the spurious emissions should be measured at Tx port over the whole Rx frequency band allocated for UTRA-FDD following the test procedure in TS25.141 section 6.5.3.4.3.
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