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1 Introduction

This document contains proposed clarifying text to Repeater planning guidelines TS 25.956 v.0.1.2

2 Proposed text changes

5.2.2
Isolation

….

The term “self-interference”, is here introduced to describe this phenomenon. SsIR (Signal to self Interference Ratio) is the relation between the power level of the distorted UEB signal from the repeater A path and the undistorted signal arriving direct from the UE, taken on the BSB receiver terminal. The effect of putting the SsIR to 0 dB is that a UEB with this SsIR occupies twice the air interface capacity from BSB as required from a UE with infinite SsIR utilising the same service.

Now, in order to ensure the stability of system B a proper SsIR must be set, resulting in a minimum requirement for the isolation between the repeater A donor port and the base station B receive port

CLBSB-RepA  ( SsIR + ACGRepA – CLminRepA-UEA + CLBSB-UEB (dB)

It is here assumed that the UE of system A and the UE if system B can enter the same areas and hence CLRepA-UEA = CLRepA-UEB. 

The CLminRepA-UEA is the minimum Coupling loss that can be experienced between the repeater and the UE. It is assumed that the coupling loss between the repeater and an UE in the repeater service area will vary more than the coupling loss between BSB and the same UE. CLBSB-UEB is taken where CLminRepA-UEA occurs.

The ACGRepA can be calculated as the gain set in repeater A minus the repeater’s Adjacent Channel Rejection Ratio (ACRR). The ACRR of the repeater can be estimated as the maximum gain that can be set in the repeater minus the adjacent channel maximum gain as stated in TS. 25.106, table 8.1, unless otherwise stated by the repeater manufacturer. E.g. the gain of 90 dB assumed as GmaxrepA renders the ACRRrepA of 37 dB according to TS 25.106.
In order not to desensitise base station B due to noise sent from repeater A, the coupling loss must also fulfil:

CLBSB-RepA  ( NFRepA + ACGRepA + 10 (dB)

The above described formulae do not take into account the absolute power and spurious emission requirements put forward in 3GPP TS 25.106. Due to these requirements, the repeater AGC will operate the repeater gain. In the situations where the coupling loss required between base station B and the Repeater A donor port, as calculated above, exceeds the values given below, the following applies, depending on the repeater up-link output power rating: 

For PmaxRepA ( +39 dBm;

CLBSB-RepA  ( 105 dB

For +31 dBm ( PmaxRepA < +39 dBm;

CLBSB-RepA (dB) ( PmaxRepA (dBm) + 66 dB 

For PmaxRepA <  +31 dBm;

CLBSB-RepA ( 97 dB

Normal up-link powers are in the range of 0 dBm - 20 dBm. 

In the downlink direction the UTRA repeater specification TS 25.106 includes additional requirement on spurious emission for the protection of co-located UTRA FDD BS receivers. If these additional requirements are applied, the isolation between the coverage antenna and the base station antennas should be more than 30 dB. 

Given the above recommendations, the coverage antenna should be put closer to the BS antennas than the donor antenna should where repeaters are co-siting with UMTS FDD base stations. The isolation required between the donor antenna and the service antenna will generate the isolation required between the donor antenna and the co-sited base station antenna. It is also recommended to use a high gain donor antenna with narrow horizontal beam width so that the UL power is directed exclusively towards the donor BS.
5.2.2.1
Example on application of equations.
Assume an area where to UMTS operators, A and B, are using adjacent RF-channels.

Operator A wants to put a repeater in a position in the area. The coupling loss between the repeater donor port and the donor BS is measured to be 100 dB (using a UE from operator A connected to the antenna feeder to be connected to the repeater donor port.) Applying a noise margin of 10 dB, the repeater gain is set to  90 dB. The service antenna is mounted so that the repeater antenna isolation requirements are fulfilled. 
The minimum coupling loss between a UE A and the repeater service port is measured to be 70 dB (total coupling loss through the repeater is measured to be 80 dB, and hence the coupling loss between the repeater and the UE is less by the set noise margin). A UE from operator B is used to measure the coupling loss between the UEB and the BSB in this point. The result is 100 dB coupling loss. The Adjacent channel rejection ratio is estimated to be 37 dB as described above. The SsIR at this point is set to 0 dB (implying that it will be lower every where else), and hence the minimum required coupling loss between the repeater donor port and the BS B is calculated to be 83 dB. The coupling loss between the BS B and the repeater donor port can be verified by connecting the UE B to the donor antenna feeder at the repeater site and measuring it.






