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Introduction

S2 has defined the 3GPP R00 architecture for the CS domain. In the last TrFO workshop it was agreed to to allow Iu as a framing protocol within the core network for TrFO calls within the same network (not necessarily PLMN) between two MS’s or between MS and transcoder. The discussion did not go into detail with respect to other possible, and very common, connection topologies and the impacts that would be required to support Iu UP as a general solution. The connection topologies shown in this document were considered to be “outside the scope” of the working group. This contribution discusses brings these important connection topologies in for information.

Core Network Architecture
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Figure 1: R00 CS domain

The figure above is the CS domain part found in the figure “Reference Architecture for Release 2000” in 23.821.

23.821 defines that the protocol for the Mc interface is H.248 and for the Nc interface is ISUP or BICC. 

23.821 does not fully define what protocol the Nb interface will use:

“Over the Nb reference point the bearer control and transport are performed. The transport may be RTP/UDP/IP or AAL2 for transport of user data. In the R00 architecture different options for user data  transport and bearer control shall be possible on Nb, for example: AAL2/Q.AAL2, STM/none, RTP/H.245.”

To define the protocol stack for the Nb interface a definition of the requirements of the core network functions is needed. To get the full picture a number of core network scenarios are needed. 

Core Network Scenarios
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Figure 2: Handover to/from GSM

The core network should be able to handle PCM based voice and data in order to support a GERAN access network and to support handover from UTRAN to GERAN and GERAN to UTRAN.


[image: image3.wmf]UTRAN

BTS

RNC

UE

ATM Connectivity

Network

PSTN/ISDN

   PLMN

STM Network

MSC

Server

MGW2

EC

TRA

Sub-domain of ATM

Connectivity Network

MGW1

Transit

Server

MGW

H.248

Q.AAL2

ATM

BICC

RANAP/

“DTAP”

Nc

Nc

Mc

Mc

Nb

Nb

Iu

Iu

AMR/I.366.2/AAL2

GMSC

server

Transit

Server

SGW


Figure 3: Large ATM core network

In small ATM core networks an MSC server may be configured to have a virtual Media Gateway in each physical gateway but that is not scalable for large networks. In a large core network scenario other operators may also be involved for transit. At least two Media Gateways are therefore needed in these scenarios. 
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Figure 4: Other access networks
Other wireless and wired access networks should also be able to use the 3GPP core network. 
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Figure 5: IP core network

In a 3GPP IP core network a Media Gateway is needed between UTRAN and the core network to convert between ATM and IP. 
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Figure 6: Single operator UE-UE call

A mobile to mobile call should be transcoder free. But several services such as three party calls, call waiting and call hold should still be supported with a conference call device. Tones (in particular ring tones) and announcements should still be supported. Lawful interception shall be supported. Therefore at least one Media Gateway should be included to support these services. Several virtual Media Gateways may be implemented in one physical gateway.
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Figure 7: Multi operator UE-UE call

Several networks including transit networks may be included in a mobile to mobile call. The core network should also support a multi operator scenario.
Summary

In the scenario where Iu framing can be used end to end it is clear that a MG function must be linked into the call because it is unfeasible to route MG into the call when it is needed. Most of the duration of the call the MG function is not active.

It can be seen from the network scenarios that in most cases calls which initiate or terminate to a UMTS subscriber will undergo a change of framing protocol. This requires a MG function.  The following is a summary of such connections:

1. UE to PSTN (PCM) AAL2 core/transit network – Iu framing mapped to I.366.2 to carry compressed voice across a transit network rather than transcode at Iu interface to CN.

2. UE to PSTN (AMR, e.g. ADSL access) , AAL2 core/transit network – Iu framing mapped to I.366.2, no transcoding.

3. UE to PSTN, IP core/transit network – Iu mapped to RTP to carry compressed voice through IP network.

4. UE to IP terminal – Iu mapped to RTP, no transcoding.

5. UE to UE via “fixed” (e.g. AAL2 or IP) transit networks. Iu mapped the specific framing format used in the transit (e.g. I.366.2 or RTP) and back to Iu.

The only scenario where Iu framing could be kept all the way is UE to UE call within one operator domain. 

In order to use Iu UP inside the CN it is necesssary to at least enhance it to support:

1. DTMF support in Iu – this is an option in BICC CS2 for out of band but as it is an option then an inband solution must also exist.

2. PCM/G711 encoded speech.

One very important issue to be addressed is how transport networks handling both mobile and fixed traffic should operate. Should a single framing solution be used for a service?, or should the framing solution depend on whether the service is requested by a “mobile” or “fixed” call?. In the second case, different framing solutions are actually available for the connection associated to a call and, therefore, framing negotiation in the call control procedures must be provided. This meansthat the call control protocol must add some bearer specific negotiation.

In the first case, a framing solution is homogeneously used in the CN for a service (e.g. AMR, PCM, etc) regardless of the traffic case (e.g. UE-UE, fixed-UE or fixed-fixed). This wouldn’t add extra complexity in servers or MGWs at all and, therefore, it is proposed to select this option.
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UE-to-UE call within One ATM Core Network

(part I)

1   DTAP Setup

2   Based on the B-nbr. the MSC/VLR server selects MGW. (This must be a Cello MGW)

3   MSC server creates a termination T1 in MGW (Properties: AAL2, AMR,Context1), 

     As a result it receives the binding info BI1 and bearer address  BA1

4   MSC server sends CALL PROCEEDING including the selected codec back to RNC

5   The MSC server orders the RAB assignment

6   RNC establishes the bearer to the MGW

7   Notification  from RNC to MSC that RAB is established (Assignment Complete)

8   MSC server adds  new termination T2 (Properties: PCM,AAL2,Context1). MGW links in

     transcoder, because different codings in T1 and T2

     The property of T2 is PCM, because the MSC server doesn’t know where the called

     subscriber is roaming

     In the response from MGW it receives  BA2, BI2 that correspond to T2

9  MSC server sends BICC IAM containing B#, BA1, BI1 and MGWid to GMSC server

10 see next slide
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UE-to-UE call within One ATM Core Network

(part I)

1   DTAP Setup

2   Based on the B-nbr. the MSC/VLR server selects MGW. (This must be a Cello MGW)

3   MSC server creates a termination T1 in MGW (Properties: AAL2, AMR,Context1), 

     As a result it receives the binding info BI1 and bearer address  BA1

4   MSC server sends CALL PROCEEDING including the selected codec back to RNC

5   The MSC server orders the RAB assignment

6   RNC establishes the bearer to the MGW

7   Notification  from RNC to MSC that RAB is established (Assignment Complete)

8   MSC server adds  new termination T2 (Properties: PCM,AAL2,Context1). MGW links in

     transcoder, because different codings in T1 and T2

     The property of T2 is PCM, because the MSC server doesn’t know where the called

     subscriber is roaming

     In the response from MGW it receives  BA2, BI2 that correspond to T2

9  MSC server sends BICC IAM containing B#, BA1, BI1 and MGWid to GMSC server

10 see next slide


















_1024320217.ppt






ATM Connectivity

Network





64Kbps PCM/

I.366.2/AAL2

GMSC

server

Transit

Server

MGW2

EC

H.248

Q.AAL2

ATM

BICC

RANAP/

“DTAP”

Mc

Mc

Nc

Nb



















































BTS



RNC

UTRAN



UE

























PSTN/ISDN

   PLMN

STM Network



MSC/

VLR

Server















HLR



AUC

































BTS



BSC

GERAN



MS



MSC

Server



MGW1



SGW



ERA/Z/U Hans Lindgren
























_1024149385.doc


































R







Uu







MGW















Signalling and Data Transfer







Interface







Signalling







Interface







TE







MT







UTRAN











































PSTN/







Legacy/External















































































T-SGW







HSS 











Applications







& Services *)







MSC







 







server







GMSC server







Mc







Mc







D







C















MGW







Nb







Nc







Iu







Iu







R-SGW 







Mh







CAP







CAP




































































