3GPP TSG GERAN meeting no 6
TD G#6(01)1828

Naantali, Finland
Agenda item 6.4

27 – 31 August 2001



Title:
Concept paper for evolution of the transport of the A interface
Source:
Vodafone

Date:
08/08/01

Document for:
Discussion

1 Introduction

This document is intended to address the issues concerned with the evolution of the A interface transport mechanism. The intention is for the A interface to support ATM transport in order to increase the synergies between the A and the Iu interfaces (see 3GPP TSG GERAN #4, Tdoc GP-010910 [15]).

2 Background

The user plane of the A interface is based on the traditional Pulse Code Modulation (PCM) technique. There are several E1 links between the BSS and the CN, with each link containing 32 64 Kbps timeslots, 31 of which can carry user data traffic or signalling (see 3GPP TS 48.002 [8]). 

The user data of a particular call is inserted into a specific timeslot within a specific E1 link as illustrated in figure 1 below. This timeslot is determined by the BSSMAP ASSIGNMENT REQUEST message. BSSMAP stands for Base Station Subsystem Management Application Part and it is the control plane application part of the A interface. The timeslot is specified using an Information Element (IE) known as Circuit Identity Code IE (CIC). The CIC IE is two octets long with the 5 least significant bits referring to the actual timeslot in a 2 Mbit link, which is itself identified by the remaining 11 bits (see 3GPP TS 48.008 [11]). There are a few other BSSMAP procedures including Handover, Block and Unblock, which reference the CIC IE.  
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Figure 1 Protocol stack on the A interface user plane.
There are also other Information Elements, namely CIC List IE, Circuit Pool IE (a Circuit Pool is a group of circuits which support the same channel types) and Circuit Pool list IE, which are directly related to the terrestrial circuit used on the A interface. These IEs are present in the ASSIGNMENT FAILURE and HANDOVER REQUIRED messages, just to mention a few. These IEs are used to indicate to the MSC which type of terrestrial circuit is required to support the channel type used or channel type intended to be used. Table 1 gives a complete list of every BSSMAP message which includes one or more of these IEs.

Message
Information Elements


CIC
CIC List
Circuit Pool
Circuit Pool List

ASSIGNMENT REQUEST
X




ASSIGNMENT COMPLETE
X

X


ASSIGNMENT FAILURE


X
X

BLOCK
X




BLOCKING ACKNOWLEDGE
X




UNBLOCK
X




UNBLOCKING ACKNOWLEDGE
X




HANDOVER REQUEST
X




HANDOVER REQUEST ACKNOWLEDGE
X

X


HANDOVER REQUIRED



X

HANDOVER FAILURE


X
X

RESET CIRCUIT
X




CIRCUIT GROUP BLOCK
X
X



CIRCUIT GROUP BLOCKING ACKNOWLEDGE
X
X



CIRCUIT GROUP UNBLOCK
X
X



CIRCUIT GROUP UNBLOCKING ACKNOWLEDGE
X
X



UNEQUIPED CIRCUIT
X
X



VGCS/VBS ASSIGNMENT REQUEST
X

X


VGCS/VBS ASSIGNMENT RESULT
X

X


VGCS/VBS ASSIGNMENT FAILURE


X
X

Table 1 Messages that contain at least one of the Information Elements related to the A interface terrestrial resources.
Figure 2 below is copied from 3GPP TS 48.002 [8] and shows the layers of the control plane on the A interface. BSSMAP messages are layer 3 messages which use the services of Signalling Connection Control Part (SCCP), which in turn depends on Message Transfer Part (MTP) for its successful routing among other things. See 3GPP TS 48.006 [10] for a more detailed description of the A interface control plane layers. 
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Figure 2 Protocol Stack on the A interface Control Plane.

3 Benefits 

The main motivating factor behind this work item is to provide a cost effective evolution path for GSM networks towards the Release 5 GERAN system architecture (see 3GPP TS 43.051 [6]). An ATM-based transport on the A-interface would increase the synergy between the A and Iu interfaces, facilitating transmission sharing and possibly load sharing. 

Another purpose of this transport evolution has to do with the “MSC/SGSN-in-pool” concept, which will enable a single BSC to connect to multiple MSCs/SGSNs. An ATM transport mechanism would significantly simplify BSC-MSC/SGSN connectivity.

4 
Iu Interface

4.1 General

This section describes the distinction between the control plane and the user plane as well as the separation between the Radio Network Layer (RNL) and the Transport Network Layer (TNL) of the Iu interface 3GPP TS 25.410 [2]. It also describes the establishment of Radio Access Bearers (RABs) and their corresponding TNL bearers. 

4.2 Iu interface protocol structure

On the Iu interface, there is a clear distinction between the control plane and the user plane. There is also a separation between the Radio Network Layer and the Transport Network Layer as shown in figure 3 below. 


[image: image3.wmf]Application

Protocol

Data

Stream(s)

ALCAP(s)

Transport

Network

Layer

Physical Layer

Signalling

Bearer(s)

Transport

User

Network

Plane

Control Plane

User Plane

Transport

User

Network

Plane

Transport Network

Control Plane

Radio

Network

Layer

Signalling

Bearer(s)

Data

Bearer(s)


Figure 3 Iu Interface Protocol Structure.
The Transport Network Layer Control Plane, known as Access Link Control Application Part (ALCAP) (see ITU-T Recommendation Q.2630.1 [14]) is used for the establishment of transport bearers. As such, the control plane of the Radio Network Layer, the Radio Access Network Application Part (RANAP) (see 3GPP TS 25.413 [5]), is not at all directly involved in the establishment of transport bearers. In fact, it is an Iu interface principle that no transport related information is signalled in RANAP. On the A interface, however, this is not the case, since the actual resources are identified by the CIC IE, which is included in some BSSMAP messages. Hence, in order to support ATM transport on the A interface a few changes may need to be made. 

Another major difference between the GSM/GERAN Release 4 and the UMTS system architecture is that the transcoders in GSM are functionally part of the BSS (see 3GPP TS 48.001 [7]), while in UMTS the transcoding function is located at the Media Gateway (MGW) in the CN. We shall look at this in more detail in section 5.2 - Ater interface.

Figure 4 below illustrates in more detail the protocol structure of the Iu interface.
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Figure 4 A more detailed protocol structure of the Iu interface.
4.3 Establishment of Radio Access Bearers and their corresponding Transport Network Layer bearers on the Iu interface 

4.3.1 General

With the implementation of ATM transport on the Iu interface, the establishment, modification and release of transport bearers is achieved in a different way from the transport bearer establishment and release procedures when using PCM transport. This section is intended to give a detailed description of the flow of messages and primitives involved in the establishment of transport bearers on the Iu interface, which uses ATM transport. Figure 5 below depicts a complete sequence of messages and primitives required for this procedure. 
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Figure 5 Establishment of Radio Access Bearers and their corresponding Transport Network Layer bearers.
Message transfer:

1) RANAP at the MSC sends a RAB ASSIGNMENT REQUEST message to the RNC. This message contains several information elements including the RAB ID, RAB Parameters, the Binding ID and the Transport Layer Address (TLA) of the originating node, i.e. the MSC’s TLA. The RAB parameters IE contains several fields, which determine the QoS required and, hence, helps ALCAP to make the right decision on the resources to be used.

2) When RANAP at the RNC receives the RAB ASSIGNMENT REQUEST message, it requests ALCAP (in the RNC) to establish a transport bearer. This request from RANAP to ALCAP is known as an ESTABLISH.request primitive. This primitive contains the Served User Generated Reference (SUGR), the AAL2 Service Endpoint Address (A2EA) and a few other parameters. The contents of SUGR and A2EA are copied from the contents of the Binding ID and the TLA information elements, respectively, in the RAB ASSIGNMENT REQUEST message. Other parameters included in this primitive include Link Characteristics (ALC), which gives an indication of the resources required for the AAL2 connection and which is used by ALCAP for AAL2 path selection. RANAP uses the RAB parameters in the RAB ASSIGNMENT REQUEST message to decide what the ALC should be.

3) ALCAP (RNC) then sends an ALCAP ESTABLISH REQUEST message (ERQ) to ALCAP (MSC). This message contains the Connection Element Identifier, (CEID), Destination Service Endpoint Address (DSEA) and the Originating Signalling Association Identifier (OSAID). The CEID is made up of the ATM Adaptation Layer 2 Path Identifier (AAL2 Path Id) and the Connection Identifier (CID). 

An AAL2 Path is an ATM Virtual Channel Connection (VCC), which is composed of the VPI/VCI pair (see ITU-T I.361 [12] or ITU-T Q.2630.1 [14]). AAL2 enables several users to use one single ATM connection. Hence, the need for CID which identifies the particular user on an ATM connection. 

The DSEA may be an E.164 or an NSAP address and is extracted from the A2EA parameter, which is itself derived from the TLA IE, in the RAB ASSIGNMENT REQUEST message. The ERQ message may also contain some other optional parameters, like ALC. This parameter is optional and all parameters shown in pink in figure 5 above are optional.

Note that the CEID is chosen by ALCAP, based on the virtual circuits available that fulfil the ALC requirements. The value of ALC depends on the values of the fields in the RAB parameters IE.

4) Upon reception of ERQ, ALCAP (MSC) sends an ESTABLISH CONFIRM message (ECF) back to ALCAP (RNC). This message shall contain OSAID and the Destination Signalling Association Identifier (DSAID). 

Note that both messages 3 and 4, i.e. ERQ and ECF respectively, are not transparent to the ATM switches and are therefore processed and even modified by the ATM switches. Hence, the CEID (among other parameters), i.e. VPI/VCI and CID, may and in most cases will change as the messages traverse the ATM network. 

5) ALCAP (MSC) now sends an ESTABLISH.indication primitive to RANAP (MSC) to indicate that an incoming connection has been successfully established. This primitive contains among other parameters the SUGR, i.e. the Binding Id, so that RANAP knows which RAB the connection belongs to.

At this stage both the MSC and the RNC at RANAP level maintain a table of RAB Id and Binding Id, while at ALCAP level, a table which maps Binding Id to AAL2 Connection Element Identifier is maintained as shown in the tables below. 

RANAP

RAB ID
Binding Id

1
1FAD235C

2
1233FB4A

Table 2
Example of mapping of RAB Id and Binding Id at RANAP level
ALCAP

Binding Id
AAL2 Connection Element Identifier (VPI/VCI + CID)

1FAD235C
25,500,240

1233FB4A
10,100,9

Table 3
Example of mapping of Binding Id and AAL2 Connection Identifier at ALCAP level
6) ALCAP (RNC) sends an ESTABLISH.confirm primitive to RANAP (RNC). This primitive contains no parameters, and is purely used by ALCAP to indicate that the connection, which was previously requested by RANAP, has been established successfully.  

7) RANAP (RNC) finally sends a RAB ASSIGNMENT RESPONSE message to RANAP (MSC). This message contains the RAB ID, as well as the Binding Id and the TLA. The IEs in blue are conditional and are only present if the Packet Switched (PS) domain of the CN is involved.

4.4 Evolution of the Transport Network Layer in UTRAN

At the time of writing, the ‘IP Transport in the UTRAN’ work item is ‘expected’ to be completed at the end of 2001 – the Release 5 deadline. 

The key benefits of using IP transport have been stated as (see 3GPP TSG RAN TR 25.933 [16]): 

1. IP, like ATM, is a packet-switched technology and provides the opportunity to use transport resources in an efficient manner.

2. IP is developing to allow the support of a mix of traffic types and to support low speed links. 

3. IP is the technology to the “desktop” (terminals) so most applications will be based on IP. 

4. Operation and maintenance networks will be based on IP. To have networks with homogeneous technology can save management and operations costs.

5. IP is Layer 2 independent.

6. Auto-configuration capabilities. 

7. Dynamic update of routing tables.

Considering these benefits, it is expected that the A interface transport would eventually be evolved to support IP transport. Note that in the UTRAN, IP is included in the Iu-PS interface, and optionally in the Iur interface. On the Gb interface, IP transport has already been standardised. Therefore evolving the A interface transport to ATM and retaining as much synergies with the Iu interface transport as we possibly can would make it beneficial to consider the ‘IP Transport in the UTRAN’ work item, thereby allowing for an easy migration process to IP transport on the A interface. 
5 Description of changes

5.1 
 A interface

5.1.1 

General

This section describes the changes that need to be made on the various layers of the A and Ater interfaces. On the A interface, there is no explicit distinction between the control and user planes as there is on the Iu interface. Also, there is no separation between the Radio Network Layer and the Transport Network Layer, hence the concept of a Transport Network Layer control plane is non-existent. This is the very control plane that takes care of transport bearer establishment/modification and release on the Iu interface. As a result, alternative solutions will be considered for establishment/modification and release of ATM resources on the A interface.  

As explained in section 2, a few messages belonging to the Assignment, Blocking, Unblocking and Handover procedures refer to the CIC IE or other IEs related to the terrestrial circuit on the A interface. 
See Table 1 for a complete list of messages that contain one or more of the following Information Elements - Circuit Identity Code (CIC), Circuit Identity Code List (CIC List), Circuit Pool or Circuit Pool List.

A circuit pool is a group of circuits, which support the same channel types. Since there are Full Rate (FR), Half Rate (HR) and Enhanced Full Rate (EFR) radio channels, which are each hardwired at the BSC to certain terrestrial circuits on the A interface, then some specific A interface channels can only support certain radio channels and not others. This may, however, not be the case when ATM transport is implemented on the A interface. In that case, all ATM VCCs will support all radio channel types and there will be no notion of circuit pool or circuit pool list. 

This section is divided into three subsections, each of which describes one of the alternative solutions.

Three alternative solutions can be proposed for the implementation of ATM transport on the A interface.

1) BSSMAP messages will continue to be responsible for the establishment/modification and release of transport bearers on the A interface. 

2) Introduce an Iu-like Transport Network Layer with its own control plane. This control plane will have an application part which would take over the responsibility of transport bearer establishment, modification and release. This new protocol will be the GSM equivalent of ALCAP. BSSMAP will communicate with it in much the same way as RANAP communicates with ALCAP on the Iu interface.

3) The use of Circuit Emulation Service (CES) to emulate E1 links with ATM transport.

The next three subsections describe the three alternative solutions mentioned above. Each of the solutions is then evaluated with respect to feasibility and changes that need to be made to existing standards specifications. 

5.1.2 BSSMAP in control of User Plane bearer establishment, modification and release

5.1.2.1 Changes to Layer 1

The A interface at the moment is designed to only support digital transmission at 2 048 Kbits/s  (1 544 Kbits/s) with a frame structure of 32 (24) * 64 Kbit/s (see 3GPP TS 48.002 [8]). These digital transmission links will be referred to, in the rest of this document, as E1 and T1 links, respectively. For the A interface to support ATM, the physical layer will be required to comply with at least one of the transmission standards described in section 4.2 of 3GPP TS 25.411 [3]. Since E1 2 Mb/s is one of the transmission standards listed in 3GPP TS 25.411 [3], the physical layer may or may not remain unchanged. It is most likely, however, that STM-1 and STM-4 containers will be used (see ITU-T Recommendation I.432.2 [13]).

5.1.2.2 Changes to Layer 2

The user plane on the A interface today contains no actual layer 2 transport mechanism as illustrated in figure 1. Both the control plane and the user plane protocol stacks on the A interface will be modified to support ATM transport. Hardwarewise, this will require that ATM cards be inserted into the devices on either side of the A interface. In order to adapt various types of application data to fit into ATM cells, various ATM Adaptation Layer (AAL) protocols have been designed. AAL2 is most suitable for voice due to its efficient use of bandwidth as well as its ability to support multiple user channels with varying bandwidth on a single ATM connection (ATM VCC). AAL2 will sit on top ATM on the protocol stack. ATM bearer resources are addressed using VPIs and VCIs (see ITU-T Recommendation I.361 [12]).  

5.1.2.3 Changes to Layer 3 (BSSMAP)

5.1.2.3.1 Description

For this particular solution, where no new control plane protocol is introduced, BSSMAP will refer to the A interface resources using the AAL2 Path Id and the CID. The AAL 2 Path Id is the ATM VCC (Virtual Channel Connection), which is made up of the VPI/VCI pair and may therefore be up to 28 bits long (see ITU-T Recommendation I.361 [12]). The VPI shall be 12 bits long because the structure of the cell header used in the UTRAN Iu interface is that of the cell header format and encoding used for Network-Network Interface (NNI) ATM cell headers (see 3GPP TS 25.412 [4]). Since AAL2 is capable of multiplexing several users on a single ATM connection, the CID is required to be able to identify the specific user in question. See section 4.3.2 for further details on AAL2 Path Id and CID.

Hence, an ASSIGNMENT REQUEST message (MSC(BSC) will include a new Information Element, ATM Resource IE say, which will have a maximum length of 36 bits i.e. 28 bits for AAL2 Path Id and 8 bits for CID. This IE will be conditional, with the requirements being that an ATM transport mechanism is used. Likewise, a HANDOVER REQUEST message (MSC(BSS) will contain the ATM Resource IE, which will identify the particular channel on an AAL Path to be used after handover. The choice of the AAL2 Path will be based on the QoS required for the particular call, i.e. traffic class (conversational, streaming etc), Maximum Bit Rate and several other parameters.

As described earlier, (section 5.1.1), with the evolution to ATM transport, the notion of a circuit pool will most likely no longer exist. Besides, many of the BSSMAP messages which contain the CIC IE will no longer be required, e.g. BLOCK/UNBLOCK, CIRCUIT GROUP BLOCK/UNBLOCK, BLOCKING ACKNOWLEDGE and UNBLOCKING ACKNOWLEDGE messages, as these are not present on the Iu interface. As a result, most of the messages in table 1 above will be unaffected.

Therefore the only messages that will be affected by this change in transport mechanism will be ASSIGNMENT REQUEST, ASSIGNMENT COMPLETE, HANDOVER REQUEST, HANDOVER REQUEST ACKNOWLEDGE, VGCS/VBS ASSIGNMENT REQUEST and VGCS/VBS ASSIGNMENT RESULT messages.

The layer 3 DTAP messages shall continue to be transported and delivered in the same manner as they are done today, i.e. over the connection oriented service of an SCCP connection, ATM Adaptation Layer type 5, (AAL5) would carry these as shown in figure 4 above.

Below is the format and coding of the new ATM Resource IE to be included in several BSSMAP messages. This new IE is required for the successful implementation of this solution. 

The ATM Resource IE shall be a fixed length Information Element (6 octets in total).

ATM Resource
8
7
6
5
4
3
2
1


Element identifier
Octet 1

VPI
Octet 2


 
Octet 3

VCI
Octet 4


CID
Octet 5

CID
Spare
Octet 6

Figure 6
Format and coding of the new Information Element - ATM Resource IE.
5.1.2.3.2 Evaluation

A potential problem with this method is that the AAL2 Path Id is not significant on an end-to-end basis, as illustrated in figure 7 below. The topmost AAL2 path is addressed at the BSC side as VPI/VCI = 10,100 whilst that same connection is referred to at the MSC side as VPI/VCI = 25,500. Therefore an ASSIGNMENT REQUEST message with the value of the ATM Resource IE set to 25,500 will be referring to an entirely different connection on the BSC side. See figure 7. 
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Figure 7 
A particular VCC may have different VPI/VCI pair on each hop through the ATM network.
The fact that the VPI/VCI pair may change at each hop through the ATM network is irrelevant to the end nodes (i.e. MSC and BSC) because the ATM switches involved in the switching of the call will always do the mapping. That is, it does not matter that the MSC refers to a particular connection using 25,500, while the BSC refers to the same connection using 10,100, as all switches involved will be instructed to terminate message on 25,500 from the MSC to 10,100 at the BSC. In the figure above, only one switch is shown, but this need not be the case.

The problem arises, however, from the fact that an ATM switch is a layer 2 device and therefore does not have BSSMAP (layer 3) functionality. Hence, the BSSMAP messages pass through the ATM switches transparently as depicted in figure 8 below. This may be a serious issue, as the ATM Resource IE in the ASSIGNMENT REQUEST message will be interpreted at the BSC to mean an entirely different connection.

An ultimate solution to this would theoretically be to configure each and every node in the network to have a mapping of the VPI/VCI pairs from every other node. However, this will remove all the flexibility of an ATM network and increase the complexity and memory requirements of the MSCs and BSCs, thus, forfeiting the purpose of evolving the transport of the A interface to ATM. This would be particularly cumbersome in a scenario when the “many to many” A interface is used.
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Figure 8 BSSMAP messages are transparent to ATM switches.
5.1.3 Use of ALCAP for transport bearer establishment/modification and release

5.1.3.1 Changes to Layer 1

See section 5.1.2.1

5.1.3.2 Changes to Layer 2

See section 5.1.2.2

5.1.3.3 Changes to Layer 3

This solution suggests the introduction of an Iu-like Transport Network Layer (TNL) with its own control plane protocol stack. The control plane application part will be either ALCAP or a GSM equivalent to ALCAP and it will be providing services to BSSMAP, exactly in the same manner as ALCAP provides services to RANAP on the Iu interface. This solution would require the introduction of several new Information Elements, the Transport Association IE (Binding Id), the Transport Layer Address IE (TLA), the Radio Access Bearer Id IE (RAB Id) and the RAB Parameters IE. The actual establishment of the transport bearer would be very similar to that described in section 4.3.2. Figure 8 below demonstrates the sequence of messages and primitives transferred for the establishment of ATM transport bearers on the A interface. Everything shown in red text (messages, IEs, primitives, parameters, and control plane protocol) is a modification to the existing A interface transport bearer establishment procedure. However, note that no changes to ALCAP are needed. Only BSSAP needs to be changed in order to include the new IEs and the new primitives towards/from ALCAP.
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Figure 9 Use of ALCAP for Transport Layer bearer establishment on the A interface.
The RAB Parameters IE is a measure of the QoS required and is copied into the ALC parameter of the Establish Request primitive, and would be used by ALCAP to determine the AAL2 path to be used, for that specific RAB. 

A Radio Access Bearer (RAB) is a logical connection between the UE/MS and the CN. In Iu mode, there can be several RABs per UE/MS and CN domain and the Binding Id IE is used to bind the RAB Id and transport bearer Connection Element Id (CEID = AAL2 Path Id  + CID).  See section 4.1.2 for the use of Binding Id IE. In GSM/GERAN Release 4, however, there is just one RAB per MS. The Binding Id IE will, therefore, only be used to bind the transport bearer used for a specific MS with that MS unless it becomes a requirement in the future to support more than one RAB per MS connection. Since there is exactly one SCCP connection between the CN and the BSS for every MS, binding the Transport Network Layer bearer Id (AAL2 path Id + CID) with the SCCP connection Id can achieve this. 

In such a case, it may seem that the Binding Id IE is redundant and plays no significant role, but as mentioned earlier, in case it proves beneficial in future to have several RABs per MS, then a Binding Id IE will be required. The Binding Id IE will also be used between the MSC server and the MGW (i.e. in the case of combined 2G/3G MSCs or if the 2G MSC is split into server and gateway). This is so that the MGW knows to which MS the chosen Transport Network Layer user plane bearer belongs.

The Transport Layer Address IE will serve the same purpose in the BSSMAP ASSIGNMENT REQUEST message as it does in RANAP RAB ASSIGNMENT REQUEST message. 

The format and coding for these new IEs will be exactly the same as described in 3GPP TS 25.413 [5].
The messages that require these new IEs will be the ASSIGNMENT REQUEST, ASSIGNMENT COMPLETE, HANDOVER REQUEST, HANDOVER REQUEST ACKNOWLEDGE, VGCS/VBS ASSIGNMENT REQUEST and VGCS/VBS ASSIGNMENT RESULT messages.

An ATM VCC is set up either dynamically, in which case it is known as a Switched Virtual Circuit (SVC) or statically by an administrator, in which case it is refereed to as a Permanent Virtual Circuit (PVC). This is outside the scope of this document. When the user data to be transported arrives at the ATM switch on a particular channel, the switch knows on which channel to output the data, as the VCC was already set up prior to user data transport.

5.1.4 Use of Circuit Emulation Service

This method emulates E1 links with ATM transport. The use of this method requires no changes on the 3GPP Technical Specifications.

5.2 
Ater interface

This is the interface between the BSC and the transcoders. In some system architectures, the transcoders are co-located with the MSC, so the benefit of ATM transport will be derived from the evolution of the Ater interface transport. It is possible to use Circuit Emulation Service (CES) on the Ater, which would not require any changes to the standards.

5.3 
Iu interface

The Iu interface requires no changes.

5.4 
Summary of changes

5.4.1 Alternative 1 

· Requires the introduction of a new Information Element, which has been termed ATM Resource IE.

· This IE will be included in the following BSSMAP messages - ASSIGNMENT REQUEST, ASSIGNMENT COMPLETE, HANDOVER REQUEST, HANDOVER REQUEST ACKNOWLEDGE, VGCS/VBS ASSIGNMENT REQUEST and VGCS/VBS ASSIGNMENT RESULT.

· The changes required in the 3GPP specifications are listed in table 4 below.

Specification
Clause
Description
Comments
Done

48.001
3 & 4.2
Layer 1 transmission
Mention the other transmission standards listed in 25.411


48.002
1.1
Scope
Include ATM as well as the  2048kbit/s digital transmission


48.002
2.1.1 & 2.1.2
Terrestrial channel management
Include the ATM option


48.004
4
The transmission medium to be used by layer1
May include several other transmission standards listed in 25.411


48.008
3.2.1.1, 3.2.1.2, 3.2.1.8, 3.2.1.10, 3.2.1.53,3.2.1.54
ASSIGNMENT REQUEST and RESPONSE as well as HANDOVER REQUEST and its ACKNOWLEDGEMENT
These messages require the ATM Resource IE.


48.008
3.2.1.3, 3.2.1.9,  3.2.1.16


Messages containing the Circuit Pool and Circuit Pool list IE, or other IEs related to the user plane bearer, may be left unchanged with these IEs left blank. 



48.008
3.2.1.4, 3.2.1.5, 3.2.1.6, 3.2.1.7, 3.2.1.38, 3.2.1.39
BLOCK, UNBLOCK and RESET and their ACKNOWLEDGEMENTS. 
?


48.008


3.2.1.20, 3.2.1.21, 3.2.1.22
CLEAR REQUEST, CLEAR COMMAND and CLEAR COMPLETE; compare RAB RELEASE REQUEST, RAB ASSIGNMENT REQUEST (RABs to be released) and RAB ASSIGNMENT RESPONSE (RABs released)
These messages shall be modified to contain the RAB Id IE if we decide to support more than one RAB per MS connection on the A interface.


48.008

Introduce the ATM Resource IE.
Format and coding shall be as described above.


Table 4 Summary of specification changes required for the successful implementation of alternative 1
5.4.2 Alternative 2

· Requires the introduction of ALCAP or a similar control plane protocol 

· Requires several new IEs, namely RAB Id, RAB Parameters, TLA and Binding ID. 

· These IEs will be included in the following messages.  ASSIGNMENT REQUEST, ASSIGNMENT COMPLETE, HANDOVER REQUEST, HANDOVER REQUEST ACKNOWLEDGE, VGCS/VBS ASSIGNMENT REQUEST and VGCS/VBS ASSIGNMENT RESULT.

Specification
Clause
Description
Comments
Done

48.001
3 & 4.2
Layer 1 transmission
Mention the other transmission standards listed in 25.411


48.001
4.3
Signalling Transport Mechanism
ALCAP should be mentioned here.


48.002
1.1
Scope
Include ATM as well as the  2048kbit/s digital transmission


48.002
2.1.1 &2.1.2
Terrestrial channel management
Include the ATM option


48.002
8
The signalling protocol reference model shall be changed



48.004
4
The transmission medium to be used by layer1
May include several other transmission standards listed in 25.411


48.006

Introduction of ALCAP



48.008
3.2.1.1, 3.2.1.2, 3.2.1.8, 3.2.1.10, 3.2.1.53,3.2.1.54
ASSIGNMENT REQUEST and RESPONSE as well as HANDOVER REQUEST and its ACKNOWLEDGEMENT
These messages require the RAB Id, RAB Parameters, TLA and Binding ID IEs.


48.008
3.2.1.3, 3.2.1.9,  3.2.1.16


Messages containing the Circuit Pool and Circuit Pool list IE, or other IEs related to the user plane bearer, may be left unchanged with these IEs left blank. 



48.008
3.2.1.4, 3.2.1.5, 3.2.1.6, 3.2.1.7, 3.2.1.38, 3.2.1.39
BLOCK, UNBLOCK and RESET and their acknowledgements. These messages will no longer be required in BSSMAP. They will be left unchanged. They may however be required by ALCAP. 
These messages will be sent between the ALCAP entities, and shall contain the CEID and OSAID parameter (see section 4.3.1). The CEID shall be derived from the A2P (or CEID) parameter of the Block.request, Unblock.request (or Reset.request) primitive from the management layer. 


48.008
3.2.1.20, 3.2.1.21, 3.2.1.22
CLEAR REQUEST, CLEAR COMMAND and CLEAR COMPLETE; compare RAB RELEASE REQUEST, RAB ASSIGNMENT REQUEST (RABs to be released) and RAB ASSIGNMENT RESPONSE (RABs released)
These messages shall be modified to contain the RAB Id IE if we decide to support more than one RAB per MS connection on the A interface.


48.008

Introduce the new IEs - RAB Id, RAB Parameters, TLA and Binding ID IEs.
Format and coding shall be exactly as described in 25.413.


Table 5 Summary of specification changes required for the successful implementation of alternative 2
5.4.3 Alternative 3

No need to make any changes to any of the 3GPP standards.

6 Open issues

· Is there a VCC Id i.e. an end-end resource identifier for the connection between the RNC and the CN? This is required for BSSMAP to identify the AAL2 resources on an end-to-end basis. Required for alternative 1. 

· Is the Binding Id IE released after Transport Network Layer connection establishment? If so, how is RAB release achieved? The RAB RELEASE REQUEST message contains the RAB Id IE but not the Binding Id IE.

· Is it a requirement to support more than one RAB per MS connection in A/Gb mode and if so, are there any significant issues?

· What is OSAID and what is its purpose? What is DSAID? (See ITU-T Recommendation Q.2630.1 [14]). One or both of these fields are present in the following messages: ESTABLISH REQUEST (ERQ), ESTABLISH CONFIRM (ECF), RESET (RES), BLOCK (BLO) and UNBLOCK (UBL).
· Why is there no BLOCK/UNBLOCK and BLOCKING/UNBLOCKING ACKNOWLEDGE messages in RANAP 3GPP TS 25.413 [5], even though according to ITU-T Recommendation Q.2630.1 [14], these messages do exist, which suggests that ALCAP has the capability to block and unblock specific AAL2 paths. 

Are we going to modify these BSSMAP messages (i.e. BLOCK/UNBLOCK) incorporating the new IEs or are these messages not required when ATM transport is used, which means retaining the messages (to accommodate for backward compatibility in the case where PCM 64K channels are used) without making any modifications? 

Also, there is no RANAP equivalent to the BSSMAP RESET CIRCUIT, even though RESET REQUEST AND RESET CONFIRM messages do exist in ITU-T Recommendation Q.2630.1 [14], which again suggests that ALCAP can chose to reset certain resources (AAL2 paths). Although there is a RANAP RESET RESOURCE message, this message contains no Transport Network Layer related IEs.

7 Conclusions

The first option (BSSMAP in control of transport bearer establishment/release) is not very flexible, if at all it is feasible. As for the 3rd option (CES), further studies need to be carried out into how this fits in a multivendor scenario. Another problem with CES is that it does not exploit the synergies that this transport migration should achieve. These synergies are exploited, however, with option two, as there is no need to modify the ATM equipment located at the (2G/3G) MSC, nor to add a new one (as the case would be with CES). Besides, the ATM card added to the BSC may be exactly the same one as that the BSC manufacturer installs at the RNC.
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