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1 Purpose
The workitem TrFO places some new RAN3 requirement for the inter-MSC handover in the intra-PLMN case i.e. connection of one RNC to multiple MSCs. 

The purpose of this paper is to highlight the consequences on what need to be supported by MSC and RNCs related to this new support and the relation it could have with another R5 work-item:  “RNC connection to multiple CN nodes”.

2 Introduction
The specification TS23.221 describes an optional optimisation for TrFO to perform inter-system handover or SRNS relocation between two MSC areas as intra-MSC handover :

 “Alternatively, in the case of intra-PLMN handover, the GSM to UMTS inter-system handover or SRNS relocation between two MSC-areas may be executed as intra-MSC inter-system handover or SRNS relocation respectively.  In such a case this will be performed by utilising a direct SCCP connection between the target RNC located in the target MSC-area and the MSC server already involved in the call”.

The consequence is to have the target RNC directly connected to the anchor MSC as a result of SRNS relocation instead of having the Iu interface connected to its parent MSC.
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3 RNC/MSC Impacts
3.1 User plane

Today, an RNC can have about 40 paths as defined by q2630.1 which corresponds to 40 vp/vc for its traffic to its parent MSC. The provisioning done at the MSC is therefore something like 4000 vp/vc if 100 RNCs pertains to it and permanent vp/vc are used.

With the new function, an RNC can have user plane traffic from other MSCs. Even if we restrict these non-parent MSCs to let say 5 (the realistic number of MSC possibly involved in our relocation case), this brings this provisioning from 4000 up to 20000 !

There are only two ways round this over-provisioning:

· Switched VC (SVC) are used for the user plane: however 3gpp makes reference today to ITU-T specifications. This means that the use of switched VCs (SVCs) would lead to the use of q2931 UNI protocol which is not used at all today !

· Aal2 switching is used in the network. This means that a full mesh of aal2 switches is now deployed and managed by the operator resulting in a cost increase for the operator:
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The operation of a full aal2 meshed network may result in a cost increase for an operator because new equipments (aal2 switches) must replace the today atm switches and also extra cost is needed for operating this new transport network.

3.2 Signalling Connectionless impacts

A connectionless message sent by the source MSC cannot be replied back since the target RNC assumes it comes from its parent MSC.

Therefore, all connectionless messages from the source MSC must have a new identifier to enable the RNC to send back the response with a Global Title corresponding to the source MSC. This Global Title must then be routed by the network.

This modification mandates the support of the routing by Global Title which is not the case today and which has consequences on the RNC. Today, the addressing scheme supported is optional and left to vendor and operator choice.

TS25.410 states :

“RANAP may use SSN, SPC and/or GT and any combination of them as addressing schemes for the SCCP. Which of the available addressing scheme to use for the SCCP is an operator matter.”

Therefore this change is not backwards compatible for those implementations based on the first option.

Configuration of the RNC:

The routing on Global Title is more complex that the one based on SPC/SSN. Instead of these two identifiers, the configuration of GT is more heavy and involves SSN, GT indicator, translation type, numbering plan, address indicator, encoding scheme and routing indicators. 

Change of the signalling architecture

Moreover, 3GPP GT use is based on E164 addresses (TS25.410) which requires a change in the signalling architecture such as the use of an SS7 STP based on Global Titles.
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The use of an STP function has many consequences for the architecture and the nodes :

· the STP function is not a traditional narrowband STP but is a broadband STP. The use of broadband STP is not commonplace and seamless. The reason for that is that the signalling traffic concentration is less relevant on wideband MTP3 links which can feature 155 Mb/s instead of the 2 Mb/s of the narrowband links. And also because the broadband links are based on atm which provides already switching and routing functionalities.

Change of the MTP3 mode on the RNC

· The connection to a broadband STP impacts the RNC node because it usually requires the “quasi-associated” mode for the MTP-3. Up to now, because an RNC had only one interface towards a unique parent MSC in a point-to-point way, the “fully-associated” mode was de facto. Therefore, this change is not backwards compatible regarding the MTP3 mode used and requires the installation/deployment/configuration of a new mode for the MTP3,

· Finally, the MTP3 mode is configured independently of the service user above which entails that the “quasi-associated” mode will also be used in the “connection-oriented” mode and not only for connectionless.

Addressing/security impact:

The RNC target  must also now be ready to receive a connectionless messages with an OPC (Originating Point Code) that is not the one of its parent MSC. So this will not be transparent for him. Therefore any check on the arriving OPC should be changed. It might be simply disabled but then an  SCCP connectionless message from any SS7 entity would be handled. It can be errorred addresses or non-desirable access. Therefore some filtering might be desirable. 

This will require some provisioning.

3.3 Signalling Connection-oriented impacts

First, the use of STP function for connectionless messages implies some changes on the MTP3 support and use as it has been seen above. As the same MTP3 serves the support of both sccp connectionless and connection-oriented messages, then the above changes affect also the connection oriented mode. In particular, the MTP3 mode ”quasi-associated” will be also implicitly mandated for the connection-oriented mode.

Addressing impact in the RNC

The target RNC will receive the Relocation Request message from an MSC which is not its parent MSC. The message is encapsulated in a SCCP connection message which will be set with the correct OPC and DPC.
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The target RNC must also now be ready to receive a SCCP connection request message with an OPC (Originating Point Code) that is not the one of its parent MSC. So this will not be transparent for him. The same changes and consequences as connectionless (see addressing above) are expected.

Finally, the Iu signalling connection identifier received in the Relocation request message does not relate anymore to the parent MSC. This modifies the Iu signalling handling in the RNC in particular for the Reset resource procedure.

Addressing impact in the MSC

The first relocation request message is vehiculed in an sccp connection request (sccp_cn_req). The new MSC needs to have a DPC to send this sccp message. Today the new MSC can deduce the DPC to send the message from the received “target RNC-id”. 
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If the anchor MSC sends now the relocation request message, it needs to know the correct DPC to send the sccp connection request. It needs the mapping targetRNCid-DPC not only for the RNCs it controls but also for all the RNCs which may be involved in a relocation. 
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This requires again new provisioning.

4 Is the solution complete?

The optimisation only concerns intra-plmn cases. But inter-PLMN handovers are supported in release 99 and in such cases TrFO would be reverted to transcoder operation. This is an important restriction, since in the future some operators may have two PLMN codes, or two operators may need to share a coverage by national roaming agreements. 

So, it would be preferable that the final solution works for both intra-PLMN and inter-PLMN cases and that the modification requested at stage 3 in RANAP  applies for the two cases.

It should be asked to S2 and CN4 what are the real limitations in the inter-PLMN cases, what would be the consequence of this limitation on handover execution, and to look before at some enhancements that could be minor to allow the solution to be fully generic.

5 Interaction with other Workitem

The Workitem “RNC connection to multiple CN nodes” has been decided for the release 5.

Even if independent from TrFO , the TrFO optimisation should be compatible with the introduction of the new work-item as there are some interactions:

Today, the proposed CR has assumed that the RNC had only one parent MSC: the RNC checks at the GlobalCNId identifier, and if not present, it assumes that the default CN node is involved. With the new Workitem, the default CN node may change over time.

In release R5, one out of several CN nodes may be selected for a particular UE based on a load sharing mechanism. The direct SCCP connection to target RNC will affect this repartition since it will be partly driven by the mobility of the UEs. 

Therefore, it would be beneficial to have this TrFO optimisation either considered together with the R5 work-item “connection to multiple CN nodes” or designed in line with this work-item.

6 Summary

This paper has shown that the optimsation of TrFO for the intra-PLMN case has important impacts on the signalling and addressing architecture for both operators and vendors and the non backwards compatibility of some aspects affect the imlplementation of the RNCs. Also new provisioning is expected in many fields.

In addition, the optimisation seems to be uncomplete at this stage as it does not include inter-PLMN cases . Last, consistency with the R5 workitem ”Connection to multiple CN nodes” should be ensured.

7 Proposal

Nortel proposes that based on this paper, the implementation impacts of the TrFO optimisations are better outlined in order to better plan the time of availability of this feature and to make sure it does not complexify (or delay) the arrival of the workitem R5 ”Connection to multiple CN nodes”.
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