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1. Introduction

Currently there are two layer 1 options for the Iuant interface:

A) A screened multicore cable, which supports a conventional RS485 serial multi-drop bus
B) A connection to a RET control unit by way of a coaxial cable which is shared with DC supply and RF signals

Both layer 1 options support the connection of two-way serial data and DC power to the RET antenna device.

For the interface option B) RET control information is transmitted via the antenna feeder cable by on-off keying of a 2.176MHz carrier. 

This additional RF signal is a potential source of interference, therefore precautions must be taken.

2. Description of RF conformance tests

Requirements for base station radio transmission and reception are specified by TSG RAN WG4 in TS25.104 [2]. The corresponding conformance tests are specified by TSG RAN WG4 in TS25.141 [3]. The general principle for the RF tests is to apply or measure RF signals for test purposes at the far end antenna connector, i.e. the connector on which the antenna is connected. To illustrate this principle the corresponding section of TS25.104 is repeated here for convenience.

6
Transmitter characteristics

6.1
General

Unless otherwise stated, the requirements in Section 6 assume transmission without diversity. In case of transmit diversity the requirements apply to each antenna connector separately, with the other one terminated. Unless otherwise stated, the requirements are unchanged.
Unless otherwise stated, the transmitter characteristics are specified at the BS antenna connector (test port A) with a full complement of transceivers for the configuration in normal operating conditions. If any external apparatus such as a TX amplifier, a filter or the combination of such devices is used, requirements apply at the far end antenna connector (port B).
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Figure 6.1: Transmitter test ports
In figure 1 the block diagram of the coaxial layer 1 interface for RET is shown. DC power and control data are inserted in the antenna feeder by a modem located at the base station. Control data are transmitted over the feeder cable by on/off keying of a 2.176 MHz carrier (in this document named signalling carrier) as described in [1]. The Iuant interface is terminated in the antenna line device, only the UTRAN RF (Uu) shall be present at the far end antenna port. The antenna feeder cable can be either TX, RX or combined TX/RX.
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Figure 1: Iuant layer 1 example block diagram

From conformance testing point of view the introduction of the Iuant option sharing the feeder cable is identical to an external device, therefore RAN WG4 RF conformance tests will be performed at the far end antenna connector (port B). This approach was approved by TSG RAN WG4 (ref .[4])

The signalling carrier signal may cause interference, either of the base station reception or other radio services if it is present at the base station antenna port or the far end antenna port. In order to limit this potential interference, corresponding requirements for the modem need to be specified. 

3. Protection of the base station

If the modem is not provided by the base station manufacturer, e.g. connected to the base station antenna connector, the base station reception may be interfered either by spurious emissions of the signalling carrier in the receive frequency band or by blocking of the receiver by the signalling carrier. 

It is proposed to calculate the maximum interference power levels based on 0.1 dB sensitivity degradation of the base station receiver. This corresponds to a maximum interference power level of -119 dBm/3.84 MHz or -125 dBm/1MHz. The modem spectrum mask specified in TR 25.802 V1.0.0 meets this requirement. In this mask the corresponding  measurement bandwidths are still missing, it is proposed to apply the measurement bandwidths from ITU-R Recommendation SM.329 [6]. 

In order to protect the base station receiver from being blocked by modem emissions outside BS receive frequency band a requirement for emissions at the base station antenna conector needs to be specified.

At 2 MHz, the BS shall cope with a -15dBm interfering signal mean power with less than 6dB sensibility degradation (25.104, Table 7.4).  For a maximum 0.1dB sensitivity degradation the interferer shall be less than -36dBm (= -15dBm - 21dB).

 Since the level of the modem carrier is +5dBm (+3dBm nominal + 2dB tolerance max.) (25.461, section 4.4.5) an attenuation of 41dB (+5dBm + 36dBm) is required.  This attenuation is requested for the emissions generated by the modem itself as well as for emissions received by another modem over the feeder cable.

4. Protection of other radio services 

Emissions at the far end antenna port shall not exceed the spurious emission limits specified for the BS transmitter in TS25.104 section 6.6.3. For frequencies above 400 MHz the modem spectrum emission mask already meets this requirement. For frequencies below 400 MHz the modem emissions shall be attenuated by 41 dB (max BS spurious emission level is -36dBm, level of the modem carrier is +5dBm). This attenuation is also requested for the emissions generated by the modem itself as well as for emissions received by another modem over the feeder cable.
5. Proposal

It is proposed to specify the following requirements:

Modem spectrum emission mask:

The emission mask as proposed in TR 25.802 specifies modem emissions at the antenna feeder cable. The measurement bandwidths for spurious emission specified in ITU-R Rec. SM.329 shall apply. With the limit of  -125 dBm/1MHz for frequencies above 400 MHz sufficient protection of the BS and other radio services is provided.

Modem emissions at the BS antenna connector (for modems connected to the BS) or at the far end antenna connector (for modems connected to the antenna) shall not exceed the limits of modem spectrum emission mask attenuated by 41 dB for frequencies below 400 MHz. 

Modem isolation:

Emissions at frequencies below 400 MHz received by another modem shall be attenuated by of 41 dB towards the BS antenna connector (for modems connected to the BS) or to the far end antenna connector (for modems connected to the antenna).

It is proposed to add the above proposed emission limits to [5], section 4.4.1 and section 4.4.5, and delete the note about the spurious emission mask in [5], section 4.4.5

--- Text proposal begins ---

4.4.1
Interference with Existing Systems

The modem shall not interfere with existing communications in BTS systems, so a unique carrier frequency for each different communication channel on a common feeder cable is necessary. 

The modem circuit must be capable of managing its transmitting characteristic according to section 4.4.5 and providing filtering for its receiver according section 4.4.6.

The following carrier frequency (referred to as fo in  subclause 4.4.5) shall be used for this application:

2.176 MHz +/- 100 ppm 
If the modem is not provided by the base station vendor, e.g. connected to the base station antenna connector, to ensure interoperability and avoid base station RF performance degradation, any emission generated by the modem appearing at the base station antenna connector at frequencies below 400 MHz shall be at least 41dB below the levels specified for the modem spectrum emission mask in subclause 4.4.5.

Modem emissions appearing at the far end antenna connector at frequencies below 400 MHz shall be at least 41dB below the levels specified for the modem spectrum emission mask in subclause 4.4.5.
The modem shall provide 41dB attenuation between the feeder cable connector and the base station antenna connector for modems connected to the BS, and between the feeder cable connector and far end antenna connector for modems connected to the antenna respectively, at frequencies below 400 MHz.
4.4.2
Recovery Time

A minimum recovery time must be allowed between receiving and transmitting messages on the bus. For this reason a minimum permitted response time is specified in section 4.5 in [1].

4.4.3
Impedance

The modem transceiver shall provide constant impedance in both transmitting and receiving modes:

-
Nominal impedance Z0: 50 (
-
Return loss at nominal carrier frequency > 6 dB
4.4.4
Modulation

On-off-keying: 
Logical 1: Carrier OFF
Logical 0: Carrier ON

4.4.5
Modulator Characteristics

· Levels

ON-Level:
+3 dBm ( 2 dB
OFF-Level:
( ‑40 dBm


The modem spectrum emission mask is specified in figure X. Intermediate values may be obtained by linear interpolation between the points shown. Corresponding measurement bandwidths are specified in table Y.
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Figure X:  Modem spectrum emission mask.

Table Y: Modem spectrum emission mask measurement bandwidth

	Band
	Measurement Bandwidth

	9kHz  – 150kHz
	1kHz

	150kHz – 30MHz
	10kHz

	30MHz – 1 GHz
	100kHz

	1GHz – 12.75 GHz
	1MHz


4.4.6
Demodulator Characteristics

--- Text proposal ends ---
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