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1. Introduction

At RAN4 meeting #32 it was identified that a requirement for intermodulation attenuation for BS and RET modem is necessary. This contribution provides an analysis of potential sources for intermodulation in BS systems with RET and a proposal for intermodulation attenuation requirement.

2. Analysis of intermodulation scenarios

Figure 1 shows the block diagram of the RF path for a BS system with RET copied from TS 25.461 [1].
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Figure 1: Modem configuration and modem reference points for base station without BS modem

Intermodulation may occur due to nonlinearities in the BS modem as well as in the RET modem by mixing of different RF frequencies, resulting in unwanted frequencies. If these intermodulation products appear in the BS receive frequency band the BS receiver will be interfered. For the analysis of potential intermodulation scenarios it is assumed that signals in the BS operating bands are present with the same power at all reference points depicted in Figure 1. The power of the modem signalling carrier shall be within the limits specified in TS25.461. For external WCDMA interference signals the co-location case is assumed – resulting in 13dBm mean power (43dBm BS power – 30 dB minimum coupling loss) at all reference points. For external GSM interference signals +16dBm interfering signal mean power (according to the BS RX blocking requirement for co-location) is assumed.

Possible Interference scenarios for modem intermodulation are:

Scenario A: Two or more WCDMA carriers in the BS operating band are mixed.

Scenario B: WCDMA carrier in the BS operating band is mixed with the modem signalling carrier.

Scenario C: WCDMA carrier in the BS operating is mixed with external WCDMA or GSM interference signals.

Scenario D: External WCDMA or GSM interference signals are mixed with the modem signalling carrier.

Scenario E: Combinations of A, B, C and D

Scenario A is seen the most critical case, as the power of intermodulation products is the largest of all scenarios and BS WCDMA carriers will be present all the time, therefore this scenario shall be the reference scenario for the specification of the modem intermodulation attenuation. The maximum acceptable level of interfering signals in the base station operating band as agreed in [2] based on 0.1 dB sensitivity degradation of the base station receiver is -119 dBm/3.84 MHz or -125 dBm/1MHz. Intermodulation products shall also not exceed these limits.

3. Proposal

It is proposed that intermodulation products in BS operating bands shall not exceed the limits given for the modem spectrum emission mask. The text proposal for this requirement to be added to TS 25.461 is given below.

4.3.1.3
Modem intermodulation attenuation


Modem intermodulation attenuation is a measure of the capability of the modem to inhibit the generation of signals in its non linear elements caused by the presence of the modem carrier frequency, the BS carrier frequencies and interfering signals received by the antenna.
The modem intermodulation attenuation is specified in terms of the power of intermodulation products when the modem is transmitting and two WCDMA modulated carriers within the BS operating transmit frequency band with 5 MHz frequency offset and 43 dBm mean power are present at reference point 1 or reference point 3. 

The power of any intermodulation product in the BS operating frequency bands shall not exceed the limits specified for the spectrum emission mask in section 4.3.4.2 (Note: BS operating frequency bands are specified in TS 25.105)
A corresponding CR is provided in tdoc R4-040610. The work item “Remote Control of Electrical Tilting Antennas” was considered concluded at RAN meeting #25, therefore RET related specifications are under change control. As RAN WG3 is responsible working group for RET specifications, the CR is presented to RAN WG4 for approval as “technical correct” and will be forwarded for approval in RAN WG3 afterwards.
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