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1
Introduction

The TMA was discussed first time in RAN3#53 and the companies submitted the analysis results of the AISG v2.0 specification [1]. The analyses [2], [3] showed that AISG v2.0 specification is sufficient, and in general, it was found the following two approaches as possible way forward:
· RAN3 creates 3GPP specific TMA protocol specifications, or

· RAN3 refers to AISG TMA specification

The way forward was supposed to be discussed in this meeting. This contribution analyses both above alternatives, proposes to use one, and also contains the draft CRs, which highlight the needed changes to RAN3 specifications. By the proposed changes the TMA WI can be closed from RAN3 behalf. 
2 Discussion
The TMA device share multiple similarities with the RET Antenna. Basically they share the same Layer 1, Layer 2 and many procedures from the Layer 3 application protocol. The biggest difference is the TMA specific procedures in the Layer 3 application protocol.
Currently the standard TMAs are developed by using the AISG v2.0 specification and RAN3 25.46x series of specifications. The reason is that when RET Antenna was standardized in RAN3, the necessary RET Antenna parts of the AISG v1.1 specification were copied into 25.46x series. Later, when AISG aligned the v1.1 specification to RAN3 specifications, the duplication of the same information was avoided by removing information from AISG v1.1, and adding the reference to RAN3 specifications when that was possible. 
So, the result is that current TMAs are developed by using the 3GPP RET Antenna specifications and AISG v2.0 specification. Same is also partly true in case of RET Antenna, because Layer 2 Vendor Codes are not allocated by the 3GPP, and AISG v2.0 contains the standard connectors. The maintenance of the codes will remain in AISG, and therefore 3GPP needs close ties to AISG now and also in the future. 
In principle, there would not be any need to create TMA specifications in 3GPP, because it is already specified by AISG/RAN3. But, the TMA WI was agreed in RAN Plenary#32, so it needs to be recognized by 3GPP. 
Currently RAN3 has the following specifications that contain the RET Antenna and the Iuant specific information, and that are the starting point when deciding the way forward with TMA:

· TS 25.401: UTRAN Overall Description 

· TS 25.460: UTRAN Iuant interface: General aspects and principles. 

· TS 25.461: UTRAN Iuant interface: Layer 1

· TS 25.462: UTRAN Iuant interface: Signalling transport

· TS 25.463: UTRAN Iuant interface: Remote Electrical Tilting (RET) antennas Application Part (RETAP) signalling
The next two chapters contain the analysis of the two approaches how 3GPP recognizes the AISG TMA work.
It is assumed that in the both alternative the TS 25.401 is updated to include TMA as part of the UTRAN Architecture.

, 
2.1 Alternative 1: RAN3 creates 3GPP specific TMA protocol specifications

There are at least two approaches to include the TMA:
1) Create completely new interface; “Iu-tma” and complete set of related specifications. 

· That would mean that lots of duplicated information is copied into new interface specifications 25.47x, or lots of references to Iuant interface specifications. Also one reference to AISG, because of the assigned vendor codes.

2) Extend the scope of the existing Iuant specifications
Two approaches are possible:
2.1) Iuant interface 25.46x specifications (except RETAP) are updated and one new specification is created; 

· TS 25.464: UTRAN Iuant interface: Tower Mounted Amplifier (TMA) Application Part (TMAAP) signaling.
2.2) Iuant interface 25.46x specifications are updated and RETAP is made obsolete, and new specification is created:

· TS 25.464: UTRAN Iuant interface: Application protocol.
That specification would be similar to the structure of what AISG had earlier in AISG v1.1 specification. 
2.2 Alternative 2: RAN3 refers to AISG, which already has TMA specification

The same alternatives are possible as in above approach; TMA could be included into Iuant interface as one additional device, or new interface Iu-tma is created:
1) TMA is included into Iuant and reference is used when TMA specific information is needed:
The scope of the Iuant TS25.460 needs to be extended.
References are added to AISG v2.0 when TMA specific information in needed. The AISG v2.0 refers back to Iuant interface specifications when necessary.

2) New interface Iu-tma is created. 
That means whole set of Iu-tma specifications are created, 25.47x. The specifications would not contain the protocol information, just the specific references to AISG v2.0, so it would be basically quite short.

3
Conclusions
In both above alternatives, it is possible to create new Iu-tma interface or to include TMA to existing Iuant. The latter alternative is considered better, because Iuant interface name is very general, and can cover also TMA. 
Alternatively, if the new interface is created, it would mean the Iuant should be renamed as Iu-ret to be consistent with Iu-tma. That change is seen too big, because whole new specification set is needed. AISG v2.0 specification update would also be needed, because AISGv2.0 references need to be redirected to correct RET Antenna specifications. 
· Therefore, it is proposed that TMA is included into Iuant
In the first alternative (RAN3 creates TMA protocol specifications), our view is that a new application protocol specification is needed to cover both the RET and TMA. The reason is that RET and TMA share many common procedures, and it is cleaner to make completely new protocol. Name could be something like: Antenna Application Protocol (AAP). In this approach, the AISG specification also needs updates; at least the references need to be redirected.
In the second alternative (RAN3 refers to AISG), no new specifications are needed. The existing Iuant general aspects and principles specification TS25.460 needs update to mention that TMA is part of the Iuant. No other changes are needed in 3GPP, and there is no need to change AISG v2.0 [1], because references remain to point to correct specifications.
Our preference is that additional specification work is minimised, because the TMA protocol specification already exists and developers are used to read existing AISG/RAN3 specifications. No change in that approach is preferred. It would also save meeting time in RAN3 to be used to other WIs, and would also save time in AISG.  

· Therefore, it is proposed that specification work is minimised in RAN3 and no need for changes are generated in AISG v2.0.
4
Proposal
It is proposed to agree the proposals in chapter and 3 and the following way forward in RAN3. 
1) TMA is included as part of Iuant
2) RAN3 refers to AISGv2.0 in TS 25.401 and in TS 25.460

3) RAN3 keeps close relationship with AISG

4) When AISG creates new devices into Iuant interface, the responsibility remains in AISG, or alternatively work is started in 3GPP instead of AISG. That would create stability and security for future antenna line device development.
If the proposal is agreed, RAN Plenary needs to be informed about the RAN3 recommended way forward. If the RAN Plenary then accepts to refer to the AISG, then the attached draft CRs can be used as a baseline to include TMA device in RAN3 specifications. Nokia volunteers to provide the official CRs to the next RAN3 meeting.
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Foreword


This Technical Specification (TS) has been produced by the 3rd 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
the first 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 is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.


z
the third digit is incremented when editorial only changes have been incorporated in the document.


1
Scope


The present document describes the overall architecture of the UTRAN, including internal interfaces and assumptions on the radio and Iu interfaces.


2
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[1]
3GPP TR 25.990: "Vocabulary".


[2]
3GPP TS 23.110: "UMTS Access Stratum Services and Functions".


[3]
3GPP TS 25.211: "Physical channels and mapping of transport channels onto physical channels (FDD)".


[4]
3GPP TS 25.442: "UTRAN Implementation Specific O&M Transport".


[5]
3GPP TS 25.402: "Synchronisation in UTRAN, Stage 2".


[6]
3GPP TS 23.003: "Numbering, Addressing and Identification".


[7]
3GPP TS 25.331: "RRC Protocol Specification".


[8]
3GPP TS 23.101: "General UMTS Architecture".


[9]
3GPP TS 25.414: " UTRAN Iu Interface Data Transport & Transport Signalling".


[10]
3GPP TS 25.424: "UTRAN Iur Interface Data Transport & Transport Signalling for Common Transport Channel Data Streams".


[11]
3GPP TS 25.434: "UTRAN Iub Interface Data Transport & Transport Signalling for Common Transport Channel Data Streams".


[12]
IETF RFC 2460: "Internet Protocol, Version 6 (Ipv6) Specification".

[13]
IETF RFC 2474: "Definition of the Differentiated Services Field (DS Field) in the IPv4 and IPv6 Headers " December 1998

[14]
IETF RFC 768: "User Datagram Protocol", (8/1980)


[15]
"Information technology – Open Systems Interconnection – Network service definition", X.213, ISO/IEC 8348.


[16]
"Information technology – Open Systems Interconnection – Network service definition Amendment 1: Addition of the Internet protocol address format identifier", X.213/Amd.1, ISO/IEC 8348.


[17]
IETF RFC 791 (1981): "Internet Protocol".


[18]
3GPP TS 25.426: "UTRAN Iur and Iub Interface Data Transport & Transport Signalling for DCH Data Streams".


[19]
Void


[20]
3GPP TS 23.236: "Intra-domain connection of Radio Access Network (RAN) nodes to multiple Core Network (CN) nodes".


[21]
3GPP TR 43.930: "Iur-g interface; Stage 2".


[22]
3GPP TR 44.901: "External Network Assisted Cell Change".


[23]
3GPP TS 48.018: "General Packet Radio Service (GPRS); BSS GPRS Protocol (BSSGP)".


[24]
3GPP TS 25.460: "UTRAN Iuant Interface: General Aspects and Principles".


[25]
3GPP TS 25.461: "UTRAN Iuant Interface: Layer 1".


[26]
3GPP TS 25.462: "UTRAN Iuant Interface: Signalling Transport".


[27]
3GPP TS 25.463: "UTRAN Iuant Interface: Remote Electrical Tilting (RET) Antennas Application Part (RETAP) Signalling".

[28]
3GPP TS 23.251: "Network sharing - Architecture and functional description".


[29]
3GPP TS 25.410:  “UTRAN Iu Interface: general aspects and principles”.


[30]
3GPP TS 25.346: “Introduction of the Multimedia Broadcast Multicast Service (MBMS) in the Radio Access Network (RAN); Stage 2”.

[31]
3GPP TS 25.413: "UTRAN Iu Interface RANAP Signalling".

[32]
Antenna Interface Standards Group: "Control Interface for Antenna Line Devices", Standard No. AISG v2.0

3
Definitions and abbreviations


3.1
Definitions


For the purposes of the present document, the following terms and definitions apply:


ALCAP: generic name for the transport signalling protocols used to set-up and tear-down transport bearers


Cell: Radio Network object that can be uniquely identified by a User Equipment from a (cell) identification that is broadcasted over a geographical area from one UTRAN Access Point
A Cell is either FDD or TDD mode.


Iu: interface between an RNC and an MSC, SGSN or CBC, providing an interconnection point between the RNS and the Core Network. It is also considered as a reference point


Iub: interface between the RNC and the Node B


Iur: logical interface between two RNCs
Whilst logically representing a point to point link between RNCs, the physical realisation need not be a point to point link.


Iur-g: logical interface between RNC/BSS and BSS 
Whilst logically representing a point to point link between RNC/BSS and BSS, the physical realisation need not be a point to point link.


Logical Model: Logical Model defines an abstract view of a network or network element by means of information objects representing network element, aggregations of network elements, the topological relationship between the elements, endpoints of connections (termination points), and transport entities (such as connections) that transport information between two or more termination points


The information objects defined in the Logical Model are used, among others, by connection management functions. In this way, a physical implementation independent management is achieved.

Network sharing supporting UE: as defined in [28].

Network sharing non-supporting UE: as defined in [28].

Node B: logical node in the RNS responsible for radio transmission / reception in one or more cells to/from the UE
The logical node terminates the Iub interface towards the RNC.


Radio Resources: resources that constitute the radio interface in UTRAN, e.g. frequencies, scrambling codes, spreading factors, power for common and dedicated channels


Node B Application Part: Radio Network Signalling over the Iub


Radio Network Controller: logical node in the RNS in charge of controlling the use and the integrity of the radio resources


Controlling RNC: role an RNC can take with respect to a specific set of Node B's
There is only one Controlling RNC for any Node B. The Controlling RNC has the overall control of the logical resources of its node B's.


Radio Network Subsystem: RNS can be either a full UTRAN or only a part of a UTRAN
An RNS offers the allocation and release of specific radio resources to establish means of connection in between an UE and the UTRAN. A Radio Network Subsystem contains one RNC and is responsible for the resources and transmission/reception in a set of cells.


Serving RNS: role an RNS can take with respect to a specific connection between an UE and UTRAN
There is one Serving RNS for each UE that has a connection to UTRAN. The Serving RNS is in charge of the radio connection between a UE and the UTRAN. The Serving RNS terminates the Iu for this UE.


Drift RNS: role an RNS can take with respect to a specific connection between an UE and UTRAN
An RNS that supports the Serving RNS with radio resources when the connection between the UTRAN and the UE need to use cell(s) controlled by this RNS is referred to as Drift RNS.


Radio Access Network Application Part: Radio Network Signalling over the Iu


Radio Network Subsystem Application Part: Radio Network Signalling over the Iur


RRC Connection: point-to-point bi-directional connection between RRC peer entities on the UE and the UTRAN sides, respectively
An UE has either zero or one RRC connection.


Stand-Alone SMLC: logical node that interconnects to the RNC over the Iupc interface via the PCAP protocol
This node provides GPS related data to the RNC and may perform the position calculation function.


User Equipment: Mobile Equipment with one or several UMTS Subscriber Identity Module(s)
A device allowing a user access to network services via the Uu interface. The UE is defined in ref. [8]. If this term is used in the context of Iur-g, it means MS in case it uses radio resources of a DBSS.


Universal Terrestrial Radio Access Network: UTRAN is a conceptual term identifying that part of the network which consists of RNCs and Node Bs between Iu an Uu
The concept of UTRAN instantiation is currently undefined.


UTRAN Access Point: conceptual point within the UTRAN performing radio transmission and reception
A UTRAN access point is associated with one specific cell, i.e. there exists one UTRAN access point for each cell. It is the UTRAN-side end point of a radio link.


Radio Link: "radio link" is a logical association between a single User Equipment and a single UTRAN access point
Its physical realisation comprises one or more radio bearer transmissions.


Radio Link Set: set of one or more Radio Links that has a common generation of Transmit Power Control (TPC) commands in the DL


Uu: Radio interface between UTRAN and the User Equipment


RAB sub-flows: Radio Access Bearer can be realised by UTRAN through several sub-flows
These sub-flows correspond to the NAS service data streams that have QoS characteristics that differ in a predefined manner within a RAB e.g. different reliability classes.


RAB sub-flows have the following characteristics:


1)
The sub-flows of a RAB are established and released at the RAB establishment and release, respectively.


2)
The sub-flows of a RAB are submitted and delivered together at the RAB SAP.


3)
The sub-flows of a RAB are carried over the same Iu transport bearer.


4)
The sub-flows of a RAB are organised in a predefined manner at the SAP and over the Iu interface. The organisation is imposed by the NAS as part of its co-ordination responsibility.


Set of co-ordinated DCHs: set of co-ordinated DCHs is a set of dedicated transport channels that are always established and released in combination
Individual DCHs within a set of co-ordinated DCHs cannot be operated on individually e.g. if the establishment of one DCH fails, the establishment of all other DCHs in the set of co-ordinated DCHs shall be terminated unsuccessfully. A set of coordinated DCHs is transferred over one transport bearer. All DCHs in a set of co-ordinated DCHs shall have the same TTI.


Shared Network Area (SNA): Area consisting of one or more LA’s to which access can be controlled. 


3.2
Abbreviations


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


AAL
ATM Adaptation Layer


AAL2
ATM Adaptation Layer 2


ALCAP
Access Link Control Application Part


APN
Access Point Name


ATM
Asynchronous Transfer Mode


BM-IWF
Broadcast Multicast Interworking Function


BMC
Broadcast/Multicast Control


BSS
Base Station Subsystem


CBC
Cell Broadcast Centre


CBS
Cell Broadcast Service


CN
Core Network


CRNC
Controlling Radio Network Controller


DCH
Dedicated Channel


DL
Downlink


DRNS
Drift RNS


E-DCH
Enhanced UL DCH


EDGE
Enhanced Data rates for Global Evolution


FACH
Forward Access Channel


FFS
For Further Study


GERAN
GSM EDGE Radio Access Network


GSM
Global System for Mobile Communications


GTP
GPRS Tunnelling Protocol

GWCN
GateWay Core Network

HPLMN
Home PLMN

IPv4
Internet Protocol, version 4


IPv6
Internet Protocol, version 6


LA
Location Area


MAC
Medium Access Control

MBMS
Multimedia Broadcast Multicast Service

MCCH
MBMS point-to-multipoint Control Channel

MOCN
Multi Operator Core Network

MSCH
MBMS point-to-multipoint Scheduling Channel

MTCH
MBMS point-to-multipoint Traffic Channel

NACC
Network Assisted Cell Change


NAS
Non Access Stratum


NBAP
Node B Application Part


NNSF
NAS Node Selection Fuction


NSAP
Network Service Access Point


PCH
Paging Channel


PLMN
Public Land Mobile Network

PTM
Point To Multipoint

PTP
Point To Point

QoS
Quality of Service


RAB
Radio Access Bearer


RACH
Random Access Channel


RANAP
Radio Access Network Application Part


RET
Remote Electrical Tilting


RIM
RAN Information Management


RNC
Radio Network Controller


RNL
Radio Network Layer


RNS
Radio Network Subsystem 


RNSAP
Radio Network Subsystem Application Part


RNTI
Radio Network Temporary Identity


SAB
Service Area Broadcast


SAS
Stand-Alone SMLC


SMLC
Serving Mobile Location Centre


SNA
Shared Network Area


SRNC
Serving Radio Network Controller


SRNS
Serving RNS


TEID
Tunnel Endpoint Identifier

TMA
Tower Mounted Amplifier

TMGI
Temporary Mobile Group Identity

TNL
Transport Network Layer


TTI
Transmission Time Interval


UDP
User Datagram Protocol


UE
User Equipment


UL
Uplink


UMTS
Universal Mobile Telecommunication System


URA
UTRAN Registration Area


USIM
UMTS Subscriber Identity Module


UTRAN
Universal Terrestrial Radio Access Network


************** Unchanged parts removed ***********************

10
UTRAN O&M Requirements


10.1
O&M of Node B


The O&M of Node B is separated in two parts: the O&M linked to the actual implementation of Node B, denoted as Implementation Specific O&M, and the O&M which impacts on the traffic carrying resources in Node B controlled from the RNC, denoted logical O&M. The RNS architecture with the O&M interfaces is shown in figure 9.
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Figure 9: RNS architecture with O&M interfaces


NOTE 1:
The concept of an interface from the RNC to the management system is shown for clarity only. It's definition is outside the scope of 3GPP-TSG-RAN-WG3.


NOTE 2:
The presentation of the O&M functions within the management system is shown for clarity only. Their actual implementation is outside the scope of 3GPP-TSG-RAN-WG3.


NOTE 3:
The standardisation of the Implementation Specific O&M is outside the scope of 3GPP-TSG-RAN-WG3. The 3GPP-TSG-RAN-WG3 should only address the bearer for the Implementation Specific O&M.


NOTE 4:
The figure shows only logical connections and does not intend to mandate any physical interfaces.


NOTE 5:
The Iuant interface to the control unit of the RET antenna is specified in the series of Technical Specifications 25.460, 25.461, 25.462 and 25.463 [24,25,26,27]. An Implementation Specific O&M function is needed for the RET antenna control to translate the control signalling from the Node B Element Manager into the control commands of the Iuant interface specified in [24].

NOTE 6:
The Iuant interface is also used to control TMAs, which is specified in the AISG v2.0 [32]. An Implementation Specific O&M function is needed for the TMA control to translate the control signalling from the Node B Element Manager into the control commands of the Iuant interface specified in [24].


10.1.1
Implementation Specific O&M


The Implementation Specific O&M functions are heavily dependent on the implementation of Node B, both for its hardware components and for the management of the software components. It needs therefore to be implementation dependent, and be performed between Node B and the management system.


One solution for the transport of Implementation Specific O&M is to route from Node B to the management system via the RNC. In this case, the Implementation Specific O&M interface and Iub interface share the same physical bearer, and [4] specifies the routing function and the transport bearer for this scenario. The deployment of the routing across the RNC in the UTRAN is optional. Where signalling between co-located equipment and its management system is required, this may be carried over the same bearer as Implementation Specific O&M.


10.1.2
Logical O&M


Logical O&M is the signalling associated with the control of logical resources (channels, cells,…) owned by the RNC but physically implemented in the Node B. The RNC controls these logical resources. A number of O&M procedures physically implemented in Node B impact on the logical resources and therefore require an information exchange between RNC and Node B. All messages needed to support this information exchange are classified as Logical O&M forming an integral part of NBAP.


11 UTRAN Interfaces


************** Unchanged parts removed ***********************
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Foreword


This Technical Specification has been produced by the 3rd 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
the first 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 is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.


z
the third digit is incremented when editorial only changes have been incorporated in the document.


1
Scope


The present document is an introduction to the 3GPP TS 25.46x series of UMTS Technical Specifications that define the Iuant Interface. The logical Iuant interface is a Node B internal interface between the implementation specific O&M function and the RET antenna control unit and TMA function of the Node B. 


2
References


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


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


· For a specific reference, subsequent revisions do not apply.


· For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.


[1]
3GPP TS 25.401: "UTRAN Overall Description".


[2]
3GPP TS 25.461: "UTRAN Iuant Interface: Layer 1".


[3]
3GPP TS 25.462: "UTRAN Iuant Interface: Signalling Transport".


[4]
3GPP TS 25.463: "UTRAN Iuant Interface: Remote Electrical Tilting (RET) Antennas Application Part (RETAP) Signalling".


[5]
ISO/IEC 13239 (2nd Edition, March 2000): "Information Technology – Telecommunications and information exchange between systems – High-level data link control (HDLC) procedures".

[6]
3GPP TS 25.442: "UTRAN implementation-specific O&M transport".

[7]
Antenna Interface Standards Group: "Control Interface for Antenna Line Devices", Standard No. AISG v2.0.

3
Abbreviations


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


HDLC
High-Level Data Link Control


IP
Internet Protocol

O&M
Operations & Maintenance

OSI
Open Systems Interconnection


RET
Remote Electrical Tilting


RETAP
Remote Electrical Tilting Application Part

UMTS
Universal Mobile Telecommunications System

TMA
Tower Mounted Amplifier

4
General aspects


4.1
Introduction


The Iuant interface for the control of RET antennas is a logical part of the Node B as shown in figure 9 of [1]. Therefore, no new UTRAN element for the RET antenna and no new UTRAN element manager is needed. 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].


4.2
Iuant interface general principles


For the control of RET antennas and TMAs a standard data interface between the Node B Implementation Specific O&M function and the Node B RET antenna control and TMA function according to [1] is defined by means of which functional parameters of the device can be remotely controlled. 

The Iuant interface for the RET antenna control is based on a three-layer protocol model. The three-layer model is a compact form of the OSI seven-layer reference model and includes only layers 1, 2 and 7:


-
The Physical Layer (Layer 1) defines the signalling levels and basic data characteristics including the data rates;

-
The Data Link Layer (Layer 2) for the Signalling Transport uses a specific class of the HDLC standard as defined in [5];

-
The Application Layer (Layer 7) defines the data payload format and the required command set. This layer is called the "RET Application Part" (RETAP).


This compact model for the control interface provides an efficient protocol stack suitable for implementation on a single embedded micro-controller.

The Iuant interface for the TMA control is based on a three layer protocol model, which is specified in AISG specification [7].

4.3
Iuant interface specification objectives


The Iuant interface specifications shall facilitate the following:


-
Controlling the tilting of RET antennas and gain of the TMAs, remotely from the O&M Network and locally from the Node B;


-
Interfacing a mix of RET antennas, TMAs and Node Bs from different vendors;


-
Providing RET and TMA functionality in the UTRAN accompanied by an appropriate set of signalling commands and control parameters


-
Support of error and alarm handling.


4.4
Iuant interface characteristics


The Iuant interface has a protocol structure as shown below in figure 4.4.1.
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Figure 4.4.1: Protocol structure for Iuant interface


NOTE. When the Iuant interface is used to control TMAs, the RETAP protocol layer is replaced by the TMA Layer 7 protocol, which is defined in AISG [7].


As the Iuant and the Implementation Specific O&M are different interfaces with e.g. different addressing schemes a mediation function is needed. This mediation function uses on one side a protocol that uses the implementation specific O&M bearer (e.g. IP) and on the other side the Iuant protocol.


5
Functions of the Iuant interface protocols


5.1
Physical layer functions


The physical layer provides a multi drop broadcast link between the primary device (Node B) and all secondary devices (RET antennas and TMAs). Any message transmitted will be received by all other devices. If two devices transmit at the same time, their messages will be garbled.


The connection requires a half duplex communication, which requires an appropriate scheme for the timing and access control of the connection.


5.2
Data link layer functions


The data link layer provides:


-
A data packet communication format;


-
An addressing scheme;


-
A master/slave relationship whereby the primary device controls the half duplex timing;


-
A message checksum scheme to protect from transmission errors;


-
A message sequence numbering scheme which protects layer 7 from


-
Duplicated messages;


-
Deleted messages;


-
Receiving messages in the wrong order.


-
A flow control mechanism protecting each device from being overrun by messages.


These functions provide layer 7 with a safe full-duplex connection between the primary device and any secondary device. This full duplex connection allows both the primary and secondary device to transmit layer 7 messages to the opposite device of the connection, whenever they need to. Actual delivery time on layer 2 will depend on the layer 2 polling frequency, which is chosen by the primary device.


5.3
Application layer functions


The list of functions on the Iuant interface is the following:


-
Control of RET antennas;

-
Application software and configuration data download;

-
Alarm Reporting;

-
Operator specific data storage;

-
Control of Tower Mounted Amplifiers (TMAs)

5.3.1
Control of RET antennas

A RET device provides means to adjust the electrical tilt of one or multiple antennas. The set of procedures to control RET antennas provides means to control the electrical tilt of one or more RET antennas remotely.

5.3.2
Application software and configuration data download


The interface provides means for downloading new application software and configuration data to a secondary device.

The support of application software download to a secondary device is optional. If a secondary device supports application software download, it shall reset itself and start running the new application software automatically after the completed download. Further details on the software download procedure (e.g. the different states of the secondary device and the supported elementary procedures in these states) are described in subclause 6.1 of [4].

5.3.3
Alarm reporting


The secondary device reports every change in error status after subscription for alarm reporting by transmitting alarm messages to the primary device. Alarm information can also be interrogated in the application layer.


5.3.4
Operator specific data storage


The secondary device provides means for storage of operator specific data, e.g. inventory information.

5.3.4
Control of Tower Mounted Amplifiers (TMAs)


The TMA device provides means to adjust the gain of one or multiple TMAs. The set of procedures to control TMAs are defined in [7].

6
Other Iuant interface specifications


6.1
UTRAN Iuant interface: Layer 1 (TS 25.461)


TS 25.461 [2] specifies the standards allowed for implementation of Layer 1 (physical layer) on the Iuant interface.


6.2
UTRAN Iuant interface: Signalling Transport (TS 25.462)


TS 25.462 [3] specifies the signalling transport related to RETAP signalling to be used across the Iuant interface.


6.3
RETAP specification (TS 25.463)


TS 25.463 [4] specifies the standards for RETAP specification to be used over the Iuant interface.

6.3a
TMA specification (AISG v2.0)


Antenna Interface Standards Group: "Control Interface for Antenna Line Devices", Standard No. AISG v2.0 [7] specifies the Layer 1, 2 and 7 for the TMAs. 

The RET and TMA share the same functionalities in all protocol layers, therefore the AISG v2.0 [7] refers multiple occurrences to [2], [3] and [4]. The AISG v2.0 [7] is also referred from [2], and AISG v2.0 [7] contains additional Layer 1 information which is used in RET.

6.4
Summary of UTRAN Iuant interface Technical Specifications


The relationship between the technical specifications that define the UTRAN Iuant interface is shown in figure 6.4.1.
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Figure 6.4.1: Iuant Interface Technical Specifications

*NOTE 1. The AISG v2.0 specification [7] refers to the TS 25.463 when RET and TMA device has common procedures. The procedures that are TMA specific are described in chapter 8.4 in [7].

*NOTE 2. The AISG v2.0 specification [7] refers to the TS 25.462 as TMA has same set of commands with RET. The TMA specific additions are described in chapters 7.1, 7.2 and 7.3 in [7]. TS 25.462 also refer to [7] as Assigned Vendor Codes are defined in Annex A in [7].

*NOTE 3. The AISG v2.0 specification [7] refers to the TS 25.462 as TMA has same Layer 1 with RET. The AISG v2.0 also defines additional Layer 1 information, which is needed to build complete RET antennas and TMAs, for example [7] defines the connector types. The chapter 2 in [7] applies to the TMA and RET.
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Figure A.1: Relevant OSI model layers


Figure A.1 shows the relevant OSI model layers and the communication paths between the primary and secondary device.


The two important aspects of the OSI model are:


-
It defines a layered structure for the communication software;

-
It provides each layer with an apparent direct link to the same layer at the other device.


However, in real life, the only actual message path between the two devices is through the physical connection between the two layer 1 entities.


The layer 2 entities appear to communicate directly. In actual fact, a message passed from the first device to the second device takes the following path:


-
Layer 2 at the first device passes the message down to Layer 1;

-
Layer 1 transmits the message across the physical connection (for instance a wire) to layer 1 at the second device;

-
Layer 1 at the second device passes the message up to Layer 2 at the second device.


Likewise, layer 7 entities appear to communicate directly. In actual fact, a message passed from the first device to the second device takes the following path:


-
Layer 7 at the first device passes the message down to Layer 2;

-
Layer 2 at the first device passes the message down to Layer 1;

-
Layer 1 transmits the message across the physical connection (for instance a wire) to layer 1 at the second device;

-
Layer 1 at the second device passes the message up to Layer 2 at the second device;

-
Layer 2 at the second device passes the message up to Layer 7 at the second device.
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