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1 Introduction

Currently two signalling procedures for relocating the Iu interface are included in the RANAP specification S3.13, namely SRNC Relocation and Handover. The necessary RANAP elementary procedures are almost identical for both signalling procedures. Further, in another Nokia contribution (R3-99N22) a SRNC Relocation Detect message is proposed to be added for the SRNC relocation, which would make the Iu signalling sequences exactly the same. 

CN operation for both signalling procedures is exactly the same although in some cases the real time requirements for the SRNC Relocation may not be not as strict as for Handover.

This contribution clarifies the differences between these two signalling procedures and proposes that these two procedures shall be merged into one combined procedure. 

2 Procedure comparison
2.1  Functionality

Real Time requirements

SRNS relocation is used to change the SRNC when a RRC connection exists between UE and UTRAN. The SRNC relocation may be triggered because the Iur interface can not be used for some reason. In these cases there might be quite strict real time requirements for the execution of the procedure. If e.g.

· the current delay for the Iur DCH data streams is getting too high 

· Iur transmission resources are not available for a new RL

·  the SRNC relocation is carried out due to a received cell update from a neighbour RNS. 


No universal significant difference between the real time requirements can be seen between SRNC relocation and Handover.

Triggering the execution

Handover is triggered by the UE, by making the access to the new radio resources over the air interface. SRNS relocation is triggered via Iur interface by RNSAP SRNS Relocation Commit message. From Iu point of view, there is no difference between these two triggers and the CN operation for the execution is the same regardless the trigger. 

Transport network control plane procedures

The transport network control plane operations (ALCAP) are exactly the same in both signalling procedures.

2.2 Message contents

Control plane information between UTRAN and CN

In intra UTRAN case CN has to know only the target RNC in both SRNC relocation and Handover. The cell level details can be hidden from CN to the transparent field. In inter system relocation the target shall be defined according to the target system requirements. 

Intra UMTS SRNC relocation and Handover parameters seem to be the same, while some differencies exist compared to Inter system case.

Transport Network related parameters

Exactly the same.

CN - CN parameters

Exactly the same.

UTRAN – UTRAN parameters

All UTRAN to UTRAN information is transmitted in the transparent fields. This information is not visible for Core Network and therefore the differences do not justify two different Iu procedures. If significant differences would exist maybe usage of different kind of transparent fields would be justified.

For both Handover and SRNC relocation, when the target RNC is already a drift RNC, some of the parameters may be unnecessary since they are already known by the target RNC. 

In Handover case the target cell has to be identified in the initial message from the source RNC and the response message from the target RNC must carry the handover command in a transparent field while no information is required for SRNC relocation. Other main requirements for the parameters are the same in both procedures. 

3 Conclusion

The differences between SRNC relocation and Handover (with switch in CN) are analysed in this contribution and no major differences were found. Due to the 

It is proposed that the existing two RANAP procedures SRNC Relocation and Handover (with switching in CN) are merged into one procedure called RELOCATION. The RANAP messages related to the signalling procedure are proposed to be the following:
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Following italic text is proposed to describe the new Relocation procedure. The revision marks show the changes from the proposed new presentation for Handover procedure in Nokia contribution R3-99N04.

8.2
Relocation
Relocation is used to relocate the serving RNS functionality from one RNS to an other. Procedure may or may not involve change of the radio resources assigned for the corresponding UE. This procedure can be used within one UTRAN if the Iur interface can not (or is not desired to) be used for active set management, between two UTRANs or at UTRAN side in handovers between two Radio Access systems (e.g. UMTS to GSM).

Relocation is carried over Iu interface, by the RANAP protocol.

All RANAP messages concerned with relocation are sent using the connection oriented mode of the SCCP.

8.2.1
Relocation required indication

Procedure is initiated by the Serving RNC by sending a RELOCATION REQUIRED message to active CN nodes. RELOCATION REQUIRED message allows a RNC to request that a relocation is to be carried out for a particular UE, having signalling connection via the serving RNC. If the CN node can not realise the relocation a RELOCATION FAILURE message is returned.

Chapter 9.1.1.23 gives the parameters included in the above message (FFS).

The signalling flow for relocation required indication is shown in Fig. 6.



Figure 6.  Relocation required indication.

The RELOCATION REQUIRED message shall be updated and repeated by the RNC with a periodicity of Txx until:

-  A RELOCATION REQUIRED ACKNOWLEDGE message is received or;
-  A RESET message is received, or;

-  The reason for the original RELOCATION REQUIRED message disappears, or;

-  All communication is lost with the UE, and the transaction is abandoned, or;

-  The transaction ends, i.e. signalling connection to the CN node is released.

8.2.2
Relocation resource allocation

The CN node sends a RELOCATION REQUEST message to the target RNC (selected by the source RNC and indicated in the RELOCATION REQUIRED message). This message contains details of the resource(s) required like bearer identifier and binding ID of each bearer to be established to the new Iu interface.

Chapter 9.1.1.24 gives the parameters included in the above message (FFS).

On receipt of this message the target RNC shall check availability of requested resources.

If a radio resource is available then necessary user plane links will be established over the Iu interface. RELOCATION REQUEST ACKNOWLEDGE message is transmitted to the CN node, when the target RNC has received and processed RELOCATION REQUEST messages from all active CN nodes. 

Chapter 9.1.1.25 gives the parameters included in the above message (FFS).

The RELOCATION REQUEST ACKNOWLEDGE message sent by the target RNC shall contain a transparent field, which  is transferred by the CN node to the source RNC using the RANAP message RELOCATION REQUIRED ACKNOWLEDGE.

Fig. 7 shows the signalling flow for Relocation resource allocation.



Figure 7.  Resource allocation for relocation.

8.2.3
Relocation execution

The CN sends RELOCATION REQUIRED ACKNOWLEDGE to the source RNC. 

Depending on the case the source RNC uses either the air interface RRC procedure HANDOVER or Iur RNSAP procedure SRNC RELOCATION COMMIT to trigger the execution of the Relocation in the target system.
Chapter 9.1.1.26 gives the parameters included in the above message (FFS).

The signalling flow between the source RNC and the CN is shown in Fig. 8.



Figure 8.  Relocation execution between source RNC and CN.


When the relocation execution trigger is received, the target RNC shall send a RELOCATION DETECT message to the active CN nodes and start to act as an SRNC.

When the UE is successfully in communication with the target RNC, i.e. the new UTRAN identifiers are successfully exchanged with the UE, then the target RNC shall send a RANAP message RELOCATION COMPLETE to the CN nodes and terminate the procedure. 

The signalling flow between the target RNC and the CN is illustrated in Fig. 9.



Figure 9.  Relocation execution between target RNC and CN.

CN will then release all bearers (Fig. 8) as described in section 8.4 towards the old serving RNS.

