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Introduction

In RAN3#46, in Scottsdale, the use of the terms “RET device”, “RET unit” and “RET control unit” was discussed briefly. It was agreed that it should be clarified in the RET ad hoc meeting how they were to be used. 
In the RAN3 RET ad hoc meeting in Arninge, a preliminary version of this paper was presented. It was requested that also the use of terms “RET modem” and “BS modem” should be included.

This paper comprises a discussion on how the terms are used in the present TS25.460 to TS25.463 specification text. Also the term “RET Antenna Control unit” is included in the study. Interpretations of the terms are suggested. A physical and a logical model is proposed.
The terms in the texts
”RET device” 
is used in:
TS25.460

Clause 5.3.1 Control of RET antennas:

”A RET device  provides means to adjust the electrical tilt of one or multiple antennas.”

TS25.462

Clause 4.7, Device types Table 4.7.1:

Table 4.7.1: Device types and codes

	Device Type
	1-octet unsigned integer code

	Single-Antenna RET Device
	0x01

	Multi-Antenna RET Device
	0x11


Annex E, Device scan example, Table E.2:
“NOTE1:
In this device scan example, the virtual vendor code "XY", the unique ID “0x58 0x59 0x07 0x5B 0xCD 0x15”, and the device type 0x01 for a single-antenna RET device are used.”

TS25.463

Clause 3.1, Definitions:

“Elementary procedure: The RETAP protocol consists of elementary procedures (EPs). An elementary procedure is a unit of interaction between the primary device (Node B) and the secondary devices (RET devices)”
Clause 5.1.2, Response message:
“In some situations an initiating message can cause a change of operating conditions, for instance a SetTilt procedure might cause a RET device to discover that an adjuster is jammed or that a previously jammed adjuster works normally again.”
Clause 6.1, State model:

“The state model describing the RET device is shown in figure 6.1 with procedures written in italic. ”

“Figure 6.1: State model for the RET device”

“If an application software is not missing the RET device enters the state OperatingMode.”

“If an application software is missing, the RET device enters the state DownloadMode.”

“The primary device will be notified that the RET device has entered the state DownloadMode when a procedure which only is supported in the state OperatingMode fails with the return code WorkingSoftwareMissing.”

“If no software download functionality is supported, then only the state OperatingMode for the RET device is supported.”
Annex E, Change history:

“State Model for RET device”

“RET unit”
 is used in:
TS25.461

Clause 4.4.2, Conducted emission:

“All RET units connected to a DC supply bus shall exhibit full performance up to the limit of 112 mVpp total noise and ripple within 0.15 - 30 MHz.”

TS25.463
Clause 4.3, Multi-antenna units

“The RETAP elementary procedures are split into a single-antenna oriented part, a multi-antenna oriented part and a common part for both device types in order to support RET units controlling single- or multi-antenna devices. The RET unit responds, upon request, the number of antennas it controls.”

Annex A, Return codes for secondary devices:

“An actuator movement outside the control of the RET unit has been detected. Probable cause is manual interference”

“RET control unit” 
is used in:

TS25.461

Clause 4.1, General:

“-
Modem option: A connection to a RET control unit by way of a coaxial cable which is shared with DC supply and RF signals.”
Clause 4.3, Modem Option:

“The connection to a RET control unit by way of a coaxial cable which is shared with DC supply and RF signals is provided by two modems, a BS modem and a RET modem.”
Clause 4.4.1, Power consumption:

“The RET control unit and a RET modem shall be able to operate with a DC supply voltage range of 10 V – 30 V.

The RET control unit has two power consumption modes:”
Table 4.4.1.1: Power consumption modes for RET control unit

	Power mode
	Maximum power consumption

	High
	< 13 W

	Low
	< 2 W


“RET Antenna control unit”
 is used in:
TS25.460

Clause 1, Scope:
“The logical Iuant interface is a Node B internal interface between the implementation specific O&M function and the RET antenna control unit function of the Node B. “

Clause 4.1, Introduction:

“The existing Implementation Specific O&M transport is used for the connection between the RET antenna control unit and the Node B element manager.

The Node B internal interface Iuant between the Implementation Specific O&M function and the RET antenna control unit function is specified in detail in the specifications for layer 1, signalling transport and RET application part [2,3,4].“

TS25.462

Clause 1, Scope:

“The logical Iuant interface is a Node B internal interface between the implementation specific O&M function and the RET antenna control unit function of the Node B.“

TS25.463

Clause 1, Scope:

“The present document specifies the Remote Electrical Tilting Application Part (RETAP) between the implementation specific O&M transport function and the RET Antenna Control unit function of the Node B. “
Clause 4.1, Procedure specification principles
“The principle for specifying the procedure logic is to specify the functional behaviour of the RET antenna control unit exactly and completely. “
“RET modem” and/or “BS modem”
are used in:

TS25.461

Clause 4.2, RS485 option:

“If a RET modem is used ISB shall be implemented by the RET modem.“
Clause 4.3, Modem option:

“The connection to a RET control unit by way of a coaxial cable which is shared with DC supply and RF signals is provided by two modems, a BS modem and a RET 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 RET modem and signal reception from the RET modem over the antenna feeder cable. The RET 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 RET modem.
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Figure 4.3.1: Modem configuration and modem reference points for a BS without BS modem


[image: image2.emf]     

Reference point 3   

Antenna  f eeder  c able  

BS   with  integrated  BS   modem  

Iuant  

RET modem  

Control d ata  

DC power  

(BS antenna connector)  

Reference point 2   

Reference point 4   

Reference point 5   


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

Clause 4.3.1.2, Modem isolation and modem emissions:
“The BS modem shall provide at least 41 dB attenuation for frequencies below 400 MHz between reference point 2 and reference point 1 to protect the BS from emissions of the RET modem.

BS modem emissions at reference point 1 for frequencies below 400 MHz shall be at least 41 dB 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 RET modem shall provide at least 41 dB attenuation for frequencies below 400 MHz between reference point 3 and reference point 4 to protect other radio systems from emission of the BS modem.

RET modem emissions at reference point 4 for frequencies below 400 MHz shall be at least 41 dB 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 RET modem.”
Clause 4.3.1.3, Modem intermodulation attenuation

“BS modem and RET modem shall provide intermodulation attenuation of [TBD] at a interferer level of [TBD].”

Clause 4.3.4.2, Spectrum emission mask

“For modem configurations according to figure 4.3.1 the BS modem shall meet the spectrum emission mask at reference point 2. For modem configurations according to figure 4.3.2 the BS with integrated BS modem shall meet the spectrum emission mask at reference point 2 only for frequencies below 400 MHz. RET modems shall meet the spectrum emission mask at reference point 3.“

Clause 4.3.8, Time delay and accuracy

“This requirement is only applicable to external BS and RET modems.“

Clause 4.3.9, Insertion Loss

“The insertion loss in the external BS or RET modem operating band shall be ≤ [0.3] dB.“

Clause 4.4.1, Power consumption

“The RET control unit and a RET modem shall be able to operate with a DC supply voltage range of 10 V – 30 V.”
“A RET modem maximum power consumption shall be < 2 W.”
“A RET modem shall impose a voltage drop less than 2 V between reference point 3 and 5.“

Interpretation
 The term “RET control unit” is used solely in TS25.461. It refers to the physical unit exhibiting the physical requirements on the interface to a modem or to a primary station. The RET control unit is host to the RET device. The RET control unit may be connected to several antennas via means not specified here.
The term “RET device” is used in all the referred specifications except TS25.461. It seems to refer to a logical entity, controlling one or more antennas. A RET device is a secondary device of the type Single-Antenna RET device or Multi-antenna RET device.

The term “RET unit” is used in a more loosely defined manner. It is used both for referring to physical performance (TS25.461) and for logical entity descriptions (TS25.463). It could be interpreted to encompass both aspects and seems to be a more general term. In TS25.463 it would be possible to replace the term “RET unit” with “RET device” without changing the interpretation of the meanings. However, the risk for misinterpretation is minimal.
The term “RET Antenna Control unit” is used in all specifications except TS25.461. It is used to describe the function of remote electrical tilting of antennas as a BS property. Hence it is a logical entity describing the overall function of Antenna control in the Node B.
The terms “modem”, “RET modem” and “BS modem” are used only in TS25.461. “RET modem” and “BS modem” describes specific physical entities without any logical identity. “Modem” is used to refer to both modem types.
Conclusion
The terms seem to be used in a stringent manner and it is not necessary to define them in order to make the specification more clear.  However, RAN3 has expressed a wish to have the terms defined, which leads to the following proposal:
Two distinctive models can be distinguished; a physical model and a logical model.
The Physical model comprises RET control units, RET modems and BS modems. To describe the site system completely the counterparts in the BS need to be defined. Suggested terms are primary station and DC power supply (to be placed in the BS). The BS modem may be an inherent part of the BS or it may be added on to the BS (external BS modem). The RET antennas need to be included in the model with RF ports and Control ports. Also the RF ports of the BS are needed. TS25.461 already uses reference points to refer to physical interfaces and this praxis can be extended in the physical model. 

RET unit is used to denominate any unit outside the BS in the physical RET model. (I.e. RET control units, RET modems or external BS modems).

[image: image3]
Figure 1. Physical model for RET control in BS. Modem option to the right. The BS modem may be integrated in the BS or be external as depicted in the figure. Ports on the units are shown in italic where needed. Currently defined reference points are indicated as figures and arrows. Thick lines indicates connections with RF carriers. The connection between the Primary station and the RET control unit or BS modem is RS-485. The connection between the RET modem data port and RET control unit is RS-485. The connection between the RET antennas and the RET control unit is implementation specific. The number of antennas connected to a RET control unit, the number of RET control units or BS modems connected to a Primary station or DC power, and the number of RET control units connected to a RET modem are implementation specific. A RET modem is always connected to one corresponding BS modem. Units in the model may be integrated with the interface hidden between them. (E.g. The primary station may be integrated with the DC supply and the BS modem, or the RET modem may be integrated with the RET control unit.)
The Logical model comprises the RET Antenna Control unit, and RET devices. The RET antenna control unit is the logical entity in the Node B (i.e. the entire model) and RET devices can be of the types Single-antenna RET device and Multi-antenna RET device. The RET antenna itself is also used as a node (originator of errors causing alarms in the RET device and providing the RET functionality to the physical unit). The interface between the RET antenna and the RET device is vendor specific and need not be described in the model. However, the node of that interface placed on the RET device is a useful node to include in the model. The current name for this node is RET antenna or antenna – the same terms used in the physical model for the unit placed in the other end of  the vendor specific interface. This is unfortunate, and a new denomination of the logical node would clarify the specifications. The suggested term is “control node”.

[image: image4]
Figure 2. Logical model for RET control in BS. The connection between the primary device and the RET devices are via the Iuant interface. The number RET devices connected to a primary device and the number of Antenna control ports controlled by a RET device are implementation specific. The interface between the RET device control ports and the Antenna steering is implementation specific.
The primary device connects to an implementation specific O&M function via an implementation specific O&M bearer. This interface is outside the scope of this document.
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