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1 Introduction

In the LS R3-040942, RAN3 requested that GERAN explain the requirement for the BSSMAP cause value “Traffic load in the target cell higher than in the source cell”. The LS GP-041727 from GERAN attempts to provide this explanation. 

This document provides a further analysis of the need for an appropriate Relocation Rejection cause code, distinguished from “No Radio Resources on the Target Cell”, for use in the case of Cell Load-Based Inter-System Handover. In addition, the document makes a recommendation on the inclusion of this BSSMAP cause code to RANAP as a correction to Rel’5 TS25.413.

2 Discussion

2.1 Release 5 CRRM function

According to TR25.881 § 5.1 [1], one of the main requirements on the Rel’5 RRM improvement SI was to provide Trunking Gains via load sharing using intersystem handovers. One of the proposals put forward to support this was the Cell Load-based Inter-system Handover. 

A Cell Load-Based Inter-System handover makes use of cell load information calculated/measured in the source system and similarly from potential target cells. This type of Handover may be initiated if the load in the source is less than the load in the target system, enabling load sharing and more efficient use of the Radio Access Technologies available.

The method adopted relies upon load information passed during a previously attempted (whether successful or not) inter-system handover/relocation to/from the target cell from/to the source RAN node (BSC or RNC). Depending on the frequency of handovers between this target cell and the source RAN node, decisions may be made based upon inaccurate data, or the data held may have timed out. This may lead to the possibility of the source system mistakenly initiating a Cell Load-Based Inter-System Handover towards a cell that is in fact more loaded than its own cell and, as such, the handover is sub-optimal. In this case a handover/relocation rejection/failure mechanism is required with an appropriate cause code that enables the source system to instantly comprehend what has happened and behave accordingly.

This situation should be distinguished from the case where a handover is attempted but the target system does not have sufficient radio resource to accept handovers, of any type. (E.g. it is in a blocked or congested state). In GERAN this situation is covered by the cause value “No Radio Resource Available”. The equivalent in UMTS could be due to a lack of codes, lack of power, high interference etc. The GERAN cause value, “Traffic Load in the Target Cell higher than in the Source Cell”, is used solely on the basis of a Cell Load Information comparison (as in the situation described in the previous paragraph).

2.2 An appropriate handover/relocation rejection/failure cause code

In accordance with the principles, given in the previous section of this paper, GERAN made appropriate changes to their BSSMAP specification [2]. 

These changes included the addition of a cause code “Traffic Load in the Target Cell higher than in the Source Cell”; this cause was intended to deal with the handover/relocation rejection/failure case described in the previous section of this paper. RAN3 also made some additions to the RANAP specification [3][4] to reflect these agreements and referenced the GERAN specification where appropriate. RAN3 omitted to include the aforementioned cause code however. 

This paper proposes that the cause code be added to TS25.413 for the following reasons:

· To align RAN3 & GERAN CRRM functionality. 

Presently, the use of “No Radio Resources on the Target Cell”, seems to imply that the RNC will only reject these types of handovers if the cell’s resources are completely blocked, congested or there are radio coverage issues. It implies that the handover can be accepted if there is any spare capacity whatsoever, regardless if the cell load in the RNS is higher than that in the source BSS’s cell. The option of being able to use the new cause code ensures that the Rel’5 CRRM behaviour, described in 2.1, is followed.

The introduction of “Traffic Load in the Target Cell higher than in the Source Cell” means that there is a direct one to one mapping relationship between RANAP and BSSMAP cause codes for this type of handover. This avoids the confusion arising from the RANAP “No Radio Resources on the Target Cell” cause being mapped to two possible causes in BSSMAP. How should the core network know which cause to send to the BSS?

· To ensure the correct RNC/BSS behaviour. 

Although it is accepted that the exact RNC/BSS behaviour upon reception of a cause code is not for specification, it is expected that the behaviour shall vary depending upon the cause returned.

The RANAP cause code “No Radio Resource on the Target Cell” closely resembles the BSSMAP code “No Radio Resource Available”. Indeed, a logical mapping of the two is implied from the names. However, the BSS is likely to interpret this cause value to mean that there is no resource available on the target cell for any type of handover and thus may decide not to attempt any handover of any type towards the cell for a particular time period. Similarly, the RNC may make the same assumption upon receiving this code unless further analysis of the cell load information is made. With the cause code “Traffic Load in the Target Cell higher than in the Source Cell” the meaning is clear, as there would be a direct logical mapping between the RANAP cause and BSSMAP cause. There would be no implication that the target cell is necessarily blocked or congested. In this instance the RNC/BSS would most likely attempt no further Cell Load-Based Inter-System Handovers for a certain time period but may attempt other types of handover (especially critical mobility based handovers).

· Ease of statistics comprehension. 

Finally, from an operator view point, it would be advantageous to be able to distinguish Cell Load-based Inter-system Handover failures (due to higher target cell load) from rejections due to radio resource constraints - just by looking at the cause codes. The proposed cause value would imply that the source system held inaccurate target system load data whilst the other cause value implies that there is insufficient radio resource in the target system.

3 Conclusion

Based on the arguments presented herein, it is recommended that the cause value, “Traffic Load in the Target Cell higher than in the Source Cell”, be added as a correction to the rel’5 RANAP specification TS25.413. Thus it is requested that the CRs [5][6] presented to this meeting be reviewed and accepted.

It is also recommended that this change be communicated to GERAN2 and CN4 with the appropriate mapping of the BSSMAP and RANAP cause codes suggested to CN4.
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