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microfilm except as authorized by written permission of ETSI.
The content of the PDF version shall not be modified without the written authorization of ETSI.
The copyright and the foregoing restriction extend to reproduction in all media.
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Intellectual Property Rights

Essential patents
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pertaining to these essential IPRs, if any, are publicly available for ETSI members and non-members, and can be
found in ETSI SR 000 314: "Intellectual Property Rights (IPRs); Essential, or potentially Essential, IPRs notified to
ETS in respect of ETS standards’, which is available from the ETS| Secretariat. Latest updates are available on the
ETSI Web server (https:/ipr.etsi.org/).

Pursuant to the ETSI Directivesincluding the ETSI IPR Policy, no investigation regarding the essentiality of IPRS,
including I PR searches, has been carried out by ETSI. No guarantee can be given as to the existence of other IPRs not
referenced in ETSI SR 000 314 (or the updates on the ETS| Web server) which are, or may be, or may become,
essential to the present document.

Trademarks

The present document may include trademarks and/or tradenames which are asserted and/or registered by their owners.
ETSI claims no ownership of these except for any which are indicated as being the property of ETSI, and conveys no
right to use or reproduce any trademark and/or tradename. Mention of those trademarks in the present document does
not constitute an endorsement by ETSI of products, services or organizations associated with those trademarks.

DECT™, PLUGTESTS™, UMTS™ and the ETSI logo are trademarks of ETSI registered for the benefit of its
Members. 3GPP™ and LTE™ are trademarks of ETSI registered for the benefit of its Members and of the 3GPP
Organizational Partners. oneM 2M ™ logo is atrademark of ETSI registered for the benefit of its Members and of the
oneM2M Partners. GSM ® and the GSM logo are trademarks registered and owned by the GSM Association.

Legal Notice

This Technical Specification (TS) has been produced by ETSI 3rd Generation Partnership Project (3GPP).

The present document may refer to technical specifications or reports using their 3GPP identities. These shall be
interpreted as being references to the corresponding ETSI deliverables.

The cross reference between 3GPP and ETSI identities can be found under http://webapp.etsi.org/key/queryform.asp.

Modal verbs terminology

In the present document "shall", "shall not", "should", "should not", "may", "need not", "will", "will not", "can" and
"cannot" areto beinterpreted as described in clause 3.2 of the ETS| Drafting Rules (Verba forms for the expression of
provisions).

"must” and "must not" are NOT allowed in ETSI deliverables except when used in direct citation.
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Foreword

This Technical Specification has been produced by the 3" Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal
TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an
identifying change of release date and an increase in version number as follows:

Version x.y.z
where;
x thefirst digit:
1 presented to TSG for information;
2 presented to TSG for approval;
3 or greater indicates TSG approved document under change control.

Y the second digit isincremented for all changes of substance, i.e. technical enhancements, corrections,
updates, etc.

z thethird digit isincremented when editorial only changes have been incorporated in the document.
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1 Scope

The present document specifies the standards allowed to implement layer 1 on the luant interface for UTRA, E-UTRA
and NR.

The specification of transmission delay requirements and O& M requirements are not in the scope of the present
document.

The modem option of luant layer 1 specification in clause 4.3 appliesto UTRA, E-UTRA BS and NR BS type 1-C.

2 References

The following documents contain provisions which, through reference in thistext, constitute provisions of the present
document.

e References are either specific (identified by date of publication, edition number, version number, etc.) or
non-specific.

e For aspecific reference, subsequent revisions do not apply.

e For anon-specific reference, the latest version applies. In the case of areference to a 3GPP document (including
aGSM document), a non-specific reference implicitly refersto the latest version of that document in the same
Release as the present document.

[1] 3GPP TS 37.462: "UTRAN luant interface: Signalling transport".

[2] I SO/IEC 8482 (1993-12): "Information technology - Telecommunications and information
exchange between systems - Twisted pair multipoint interconnections’.

[3] TIA/EIA TSB89: "Application guidelines for TIA/EIA-485-A".

[4] 3GPP TS 25.101: "Technical Specification Group Radio Access Network; User Equipment (UE)
radio transmission and reception (FDD)"

[5] 3GPP TS 36.101: "Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE)
radio transmission and reception”

[6] 3GPP TS 38.101: "NR; User Equipment (UE) radio transmission and reception (FDD)"

3 Definitions and abbreviations

3.1 Definitions
For the purposes of the present document, the following terms and definitions apply:
On-Off-Keying: A modulation system in which a carrier is switched between two states, ON and OFF.

Common feeder cable: Feeder cable where some antenna line devices (e.g. RET, TMA) are connected via the same
feeder cable.

3.2 Abbreviations

For the purposes of the present document, the following abbreviations apply:

BS Base Station
DC Direct Current

ETSI
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DL Downlink

FDD Frequency Division Duplex

ISB Idle-State Biasing

OOK On-Off-Keying

RET Remote Electrical Tilting

RF Radio Frequency

TMA Tower Mounted Amplifier

UE User Equipment

UL Uplink

UMTS Universal Mobile Telecommunications System

UTRA UMTS Terrestrial Radio Access
4 luant layer 1
4.1 General

There are two layer 1 options:
- R$485 option: A screened multicore cable, which supports a conventional RS485 serial multi-drop bus.

- Modem option: A connection to a RET and/or aTMA control unit by way of a coaxia 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 and/or TMA antenna
device.

At least one of these two layer 1 options shall be supported.

The default data rate for both layer 1 options shall be 9.6 kbps. Higher data rates of 38.4 kbps for both layer 1 options
and 115.2 kbps only for the RS485 layer 1 option may optionally be supported. Each unit communicates on one of the
three data rates, but different units on the same interface may use different data rates.

After areset, a secondary device shall aternate between supported data rates. When alternating between data rates, the
datarate shall be held constant for 300 ms. After every correctly received device scan command (see TS 37.462 [1])
independent of whether it matches or not, at one of the supported data rates, that data rate shall be held constant for 1.5
seconds. After successful reception of an address assignment frame, the secondary device shall use that data rate until it
isreset.

Datarates:
- 9.6kbpst3%
- 38.4Kkbpst3%
- 115.2kbps= 3%

The format of the data octet shall be as shown in figure 4.1.1:
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Vo-Va 4
Idle Idle

Logical 1 TTTTTTTTTT7TT

Carrier Off i
>
i Time

Logica 0 —— ) S N

Carrier On TLeast significant bit TStop bit (1)

Startbit (0) Most significant bit

Figure 4.1.1: Format and order of transmitted data

4.2 RS485 option

This option is constituted by atwo wire bi-directional multi-drop configuration conforming to 1SO/IEC 8482 [2]. The
mapping of mark/space to logical one and zero as referred to in ISO/IEC 8482 [2] shall be according to figure 4.1.1.

The use of 1SB, aso caled idle-line failsafein TIA/EIA TSB89 [3], is mandatory. The bias voltages shall be applied
only by the primary device to any separate R$485 bus. The polarity of the idle-state bias is defined as a transmitted 1.

The R$485 transmitter shall be set to drive the bus before the first start bit is sent and held active until the last stop bit is
sent. The R$485 transmitter shall stop driving the bus within 20 bit-times after the last stop bit is sent.

If an antenna modem is used 1SB shall be implemented by the antenna modem.

4.3 Modem option

The connection to a RET and/or aTMA control unit by way of acoaxia cable which is shared with DC supply and RF
signalsis provided by two modems, a BS modem and an antenna modem. The BS modem shall be either connected to
the antenna connector of the BS or integrated in the BS. It provides signal transmission to the antenna modem and
signal reception from the antenna modem over the antenna feeder cable. The antenna modem is located between the
antenna feeder cable and the antenna. Modem configurations and reference points for modem characteristics are
specified in figure 4.3.1 and figure 4.3.2. Unless otherwise stated, requirements in this section apply to both BS modem
and antenna modem.
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— Reference point 4

Control data

DC power <~

0
/ ~ Reference point 3

Reference point 5

Antenna modem

luant <—— Antennafeeder cable

— Reference point 2

Q
Control data <—» BS modem

DC power —P>
/ Reference point 1
4 (BS antenna connector)

Reference point 6

BS without
BS modem

Reference point 6, DC power to the BS modem,
isoptional and does not exist if the BS modem
has integrated power supply.

Figure 4.3.1: Modem configuration and modem reference points for a BS without BS modem
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Reference point 4

Control data ¢—p)
Antenna modem

DC power

L
~ Reference point 3
Reference point 5

luant < Antenna feeder cable

Reference point 2
e P

o (BS antenna connector)
BS
with integrated BS
modem

Figure 4.3.2: Modem configuration and modem reference points for
a BS with integrated BS modem

4.3.1 Interference with existing systems
The modem circuit shall be capable of managing its transmitting characteristic according to subclause 4.3.5.

43.1.1 Carrier frequency and frequency stability
The following carrier frequency shall be used for this application:

2.176 MHz £ 100 ppm

431.2 Modem isolation and modem emissions

The external BS modem shall provide minimum attenuation according to figure 4.3.1.2.1 between reference point 2 and
reference point 1 to protect the BS from emissions of the antenna modem.

External BS modem emissions at reference point 1 shall be attenuated at least according to the modem attenuation in
figure 4.3.1.2.1 below the levels specified for the modem spectrum emission mask in subclause 4.3.4.2 to protect the BS
from emissions of the BS modem.

The antenna modem shall provide minimum attenuation according to figure 4.3.1.2.1 between reference point 3 and
reference point 4 to protect other radio systems from emission of the BS modem.

Antenna modem emissions at reference point 4 shall be attenuated at least according to the modem attenuation in figure
4.3.1.2.1 below the levels specified for the modem spectrum emission mask in subclause 4.3.4.2 to protect other radio
systems from emission of the antenna modem.
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