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1 Introduction

In the LS sent to GERAN [1], RAN3 expressed their concern about the need to introduce a new cause code for Case 3 of tdoc N4-040172 “HO to GSM cannot be accepted due to high load in GSM Cell” (UMTS to GSM HO). The reasons given were the following ones:

“·
it is assumed that the comparison of loads and the decision in the BSS (as in the RNC for the GSM to UMTS HO) is implementation dependent, and be likely based on proprietary hysteresis mechanisms to avoid ping-pong between GSM and UMTS,

·
a new cause code would only be needed if a specific behaviour is foreseen in the RNC.
“

In their reply [2], GERAN say they have concluded a new cause code corresponding to “Traffic load in the target cell higher than in the source cell” is useful in specific cases. 

This paper is intended to study whether these specific cases are the only ones and what are the exact conditions for the use of the new cause code. 

2 Discussion

2.1 Load-based handover as initiator

GERAN LS [2] states: 

“In the case when the source system has initiated a load-based handover to a target system, the cause code “Traffic load in the target cell higher than in the source cell” could be included in the Handover Failure and Handover Required Reject messages when the handover has failed due to the load on the target cell being higher than the load on the source cell.”

This is the only case described in the LS.

This means that:

1- The source system must have initiated a load-based handover,

2- The target system must know that it is a load-based handover. 

But 

A) is it actually necessary that the source have initiated a load-based handover?

B) if yes, then how is signalled a load-based handover to the target system?

The critical handovers, i.e. the handovers that must be served otherwise the call is dropped, are not considered.

UTRAN to GERAN handovers:

The existing  causes values from the UTRAN source system for non time-critical handover are Resource optimisation, Network optimisation, Relocation desirable for radio reasons, Directed retry.

· Resource optimisation cause code could be used for e.g. service handovers, load-based handovers

· Network optimisation cause code is not used for handovers to GERAN but for UTRAN-UTRAN relocations

· Relocation  desirable for radio reasons cause code could be used when e.g. there is a better cell in the other system

· Directed Retry could be used for e.g. service handovers, load-based handovers

There is no specific cause code for load-based handovers. 

And  nothing prevents the source UTRAN to send the optional parameter Cell Load Information IE in the Relocation Required message, even at time-critical handovers. 

GERAN to UTRAN handovers:

The existing cause codes from the GERAN source system for non time-critical handovers are Better cell, Directed retry, Traffic.

· Better cell cause code is used for radio reasons and not linked to load-balancing

· Directed Retry cause code may be used for load reasons but also for service reasons e.g. a video telephony call that can only be served by the 3G system

· Traffic cause code is used for load reasons

Again, there is no specific cause code for load-based handovers.

And again nothing prevents the source GERAN to send the optional parameter Cell Load Information IE in the Handover required message, even at time-critical handovers.

Conclusion: either the source system must have initiated a load-based handover otherwise it cannot respond with the cause code “Traffic load in the target cell higher than in the source cell” (as proposed by GERAN), or simply it might be any non time-critical handover.

Alcatel proposal: the trigger can be any non time-critical handover and the optional parameter Cell Load Information IE must have been included in the Handover/Relocation Required by the source.

2.2 Cell Load Information IE optionality

GERAN LS [2] also states:

“The Handover Failure and Handover Required Reject also contain information on the load of the target cell within the Cell Load Information IE.”

It must be captured in both UTRAN and GERAN specifications that “when the cause code Traffic load in the target cell higher than in the source cell is used in the Handover Failure and Handover Required Reject messages from the target cell, the Cell Load Information IE must also be included.”

2.3 Use of “Traffic load in the target cell higher than in the source cell” in other messages than Handover Failure and Handover Required Reject

It can be questioned whether the cause code Traffic load in the target cell higher than in the source cell may or may not be used in other messages such as Relocation/Handover Required. Indeed, if a source UTRAN or GERAN has accepted new calls or handovers from other cells, it might wish to balance the load between UTRAN and GERAN. It is possible to use:

· Resource optimisation cause code for UTRAN to GERAN handovers,

· Traffic for GERAN to UTRAN handovers.

Alcatel thinks it is better not to allow several possibilities for one single reason for e.g. interoperability between vendors, and proposes not to allow Traffic load in the target cell higher than in the source cell in Relocation/Handover Required messages. 

2.4 Hysteresis

The cause code naming is not self-naming because there must be some hysteresis in order to avoid ping-pong effects. These hysteresis are located on both GERAN and UTRAN and are implementation specific.

The inclusion of implementation-specific hysteresis must be captured in the UTRAN and GERAN specifications.

2.5 Other considerations

A target system (UTRAN or GERAN) may reject a handover from the other system at various load levels. The target system may wish to keep some resource margin for time-critical handovers, emergency calls, etc. As an example, a time-critical handover will be rejected when the load in the target cell exceeds e.g. 95%, but a non-critical handover will be rejected when the load in the target cell exceeds e.g. 60%. For these cases, the cause code will be “No Radio Resources Available in Target cell” (UTRAN cause) or “no radio resource available” (GERAN). It is therefore Alcatel understanding that these cause codes do not mean there is no resource at all (congestion). 

Conclusion: we should not speak of radio resource congestion cases for handovers in our specifications.

3 Proposal

It is proposed that

· RAN3 agrees to introduce the new cause code Traffic load in the target cell higher than in the source cell under following conditions:

· This cause code shall only be used in Handover/Relocation Failure and Handover/Relocation Required Reject messages.

· When this cause code is used, the Cell Load Information IE shall always be included as well.

· At least the source must have required a non time-critical handover and must have included the optional parameter Cell Load Information IE in the Handover/Relocation Required.

· The inclusion of implementation-specific hysteresis must be captured in the UTRAN and GERAN specifications.

· To liaise back to GERAN to inform them on our decisions and to ask them to include the same conditions as RAN3 in their specifications.

· To agree on the related Alcatel CRs.
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