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1 Introduction

At the Joint Meeting between RAN3 and GERAN on “Improvement of RRM across RNS and RNS/BSS”, it was agreed that, for Release 5, adding cell load information to the existing Handover/Relocation procedures was the most feasible option to enable a simple mechanism for transferring load information between GERAN and UTRAN. The aim of this document is to explain the details of the mechanism and solution, and to propose the solution for Rel’5.

2 Extension of handover and relocation procedures

2.1 Principles

In addition to the solutions listed above for the exchange of cell traffic load measurements, another possibility is to reuse an existing procedure transferring information between BSCs/RNCs such as the Handover and Relocation procedures. The messages involved in these procedures can be easily extended to include the additional measurements that are required without the additional complexity of new nodes/interfaces and barely increasing interface load in the RAN/CN or processor load on the BSC/RNCs.

This section outlines the changes needed to the A and Iu interfaces to support this alternative solution.
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Figure 1 – Handover and Relocation procedures: successful and unsuccessful cases.
The successful and failure cases on the Handover and Relocation procedures are shown in Figure 1. Cell traffic load information can therefore be added to the following BSSMAP [1] and RANAP [2] messages for the ‘forward direction’:

· Handover Required / Relocation Required and

· Handover Request / Relocation Request

and to the following ones for the ‘backward direction’:

· Handover Request Acknowledgement / Relocation Request Acknowledgement,

· Handover Command / Relocation Command,

· Handover Failure  / Relocation Failure and

· Handover Required Reject / Relocation Preparation Failure.

Note that this information can be defined in the same manner in both directions. 

2.2 Use of this information by the BSCs/RNCs

2.2.1 Target BSC/RNC

When the target BSC/RNC receives a Handover Request / Relocation Request message with the cause value set to “reduce load in the serving cell”, the target BSC/RNC compares the amount of free resources for in the target cell with the amount of free resources in the serving cell (as indicated in the Cell Traffic Load Measurement IE), and if the target cell has more free capacity, it (typically) accepts the handover/relocation, else it (typically) rejects the handover/relocation with the cause value set to “radio resources not available in target cell”.

For all Handover Request / Relocation Request messages (i.e. independently of the cause value), the target BSC/RNC stores the cell traffic load information for a period Tx. Tx is a parameter to help control the attempts by this BSC/RNC to transfer its own (excess) load towards that cell.   

2.2.2 Source BSC/RNC

Irrespective of whether the handover or relocation procedure succeeds or fails, the cell traffic load information that is sent from the target BSC/RNC can be stored in the serving one: for a time period Tx. This may be taken into account for all future handovers or relocations from the serving node to the target cell.

The frequency of inter-RAN handovers would be large enough to enable this stored information to be used, which would mean no blind handover requests being sent. The added benefit is that the periodicity of this measurement would be implicitly increased/decreased as the load on the cell increases decreases, because more load-based handovers would be triggered. Additionally, as the load information would be sent in all inter-RAN handover requests and not just “load-based” handover requests. This should further ensure the use of stored load information in the serving cell.

2.3 Cell traffic load measurements

The format of the cell traffic load measurements has been standardised so that it can be used in a multivendor environment. The details of these measurements have been discussed and agreed in the Joint meeting between RAN3 and GERAN on “Improvement of RRM across RNS and RNS/BSS” (see minutes [3]). It was agreed that both real-time and non-real time load information should be sent in these procedures. This is because if an RNC/BSC wishes to move real-time users to another system, then this would generally be reflective of the fact that the total cell load is too high for both RT and NRT domains. Conclusions

It is proposed to agree on this solution for Release 5, and agree the corresponding CR to the RANAP specification.

2.4 Impacts on existing architecture

The only changes to the existing defined UTRAN architecture are in adding a small number of IEs to the containers in the RANAP Relocation messages. This is a very small impact considering the gains that can be provided by exchanging this information. 

There should be no real impact on the CN, as the information is passed in transparent containers through the CN. However, there may be the need for CN4 to recognise the transfer of one additional IE across MAP-E.

4
References

[1] 3GPP TS 48.008, “3rd Generation Partnership Project; Technical Specification Group GSM EDGE Radio Access Network; Mobile-services Switching Centre - Base Station System (MSC - BSS) interface; Layer 3 specification”

[2] 3GPP TS 25.413, “3rd Generation Partnership Project; Technical Specification Group Radio Access Network; UTRAN Iu interface RANAP signalling”

[3] 3GPP TD R3-020571, Meeting Minutes from Joint RAN3/GERAN Meeting on “Improvement of RRM across RNS and RNS/BSS”.


1(1)

1(1)

_1064240564.doc


BSC/RNC







BSC/RNC







MSC







Handover Required







Handover Request







Handover Request Ack







Handover Command







Relocation Command







Relocation Request Ack







Relocation Request







Relocation Required












_1064240647.doc


BSC/RNC







BSC/RNC







MSC







Handover Required







Handover Request







Handover Failure







Handover Required Reject







Relocation Preparation Failure







Relocation Failure







Relocation Request







Relocation Required












