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Service and Congestion triggered Inter-RAT PS Handovers 

1. Introduction

At GERAN2#26bis it was agreed to add reception of the information element Service UTRAN CCO indicating that handover to UTRAN should be performed, and also congestion in the BSC as reasons for triggering a PS Handover (G2-050462). This document discusses some impacts from this that need to be considered for an inter-RAT PS Handover from GERAN A/Gb mode to UTRAN.

2. Handover triggered by Service UTRAN CCO

If an SGSN decides that an MS would be better served in UTRAN, it can include the IE Service UTRAN CCO indicating that handover to UTRAN should be performed. This IE can be included in the DL-UNITDATA PDU and in the CREATE-BSS-PFC PDU. When the BSC receives this IE with the indicated value, it should thus trigger a PS Handover to UTRAN. Once the MS has arrived in UTRAN it should remain there and not be handed back to GERAN immediately. It is thus important that the target RNC gets information about any restrictions regarding handover back to GERAN. The most obvious way to do this is by using the Service Handover IE in the RELOCATION REQUEST message. This IE corresponds to the Service UTRAN CCO IE and both can take corresponding values. By indicating in the Service Handover IE that the MS shall/should not be handed over to GERAN, the target RNC will know that the MS shall/should not be handed back to GERAN. There is, however, one problem with this and that is that Service UTRAN CCO / Service Handover IE can not be transferred from old to new SGSN in the FORWARD RELOCATION REQUEST message and the new SGSN can thus not be informed about that the handover was triggered by using the Service UTRAN CCO IE.

Because of this, it is suggested that TSG GERAN should ask TSG CT4 to add an IE to the FORWARD RELOCATION REQUEST message making it possible to transfer information about Service UTRAN CCO / Service Handover from old to new SGSN. Since this also concerns UTRAN, comments from TSG RAN3 should also be asked for.

3. Handover triggered by congestion in the serving BSC

In case a handover to UTRAN is triggered by congestion in the serving BSC, we get a similar situation as described above, i.e. an immediate handover back to GERAN must be prevented, but could still take place at some later time. In this case, the most obvious way is to indicate the reason for the handover via a cause value sent in the PS HANDOVER REQUIRED message from the source BSC. This cause value must then be translated to a cause value used in the RELOCATION REQUEST message. E.g. “Cell Traffic Congestion” can be used in the PS HANDOVER REQUIRED message and “Reduce Load in Serving Cell” can be used in the RELOCATION REQUEST message. The target RNC receiving this cause value, should thus not handover the MS back to GERAN for some duration of time.

It is thus suggested that a mapping of the BSSGP cause “Cell Traffic Congestion” to the RANAP cause “Reduce Load in Serving Cell” should be used.

NB. Congestion based triggering of PS Handover, is probably only relevant if no “Service UTRAN CCO” IE has been received from the SGSN. Since, if the SGSN has sent the value “Should be handed over to UTRAN”, the MS should be handed over to UTRAN as soon as possible independently on if there is congestion or not. So in this case, handover will never be triggered by congestion. If the SGSN has sent the value “Should not be handed over to UTRAN” or “Shall not be handed over to UTRAN”, the BSC should avoid handing this MS over to UTRAN even if there is congestion. So, the only time when congestion will trigger a handover, is when the SGSN has not sent any “Service UTRAN CCO” information to the source BSC.
4. Further mapping of BSSGP and RANAP causes

Since, as described in 3 above, we need to define the mapping of “Cell Traffic Congestion” to “Reduce Load in Serving Cell”, it is suggested that a mapping of also other BSSGP and RANAP causes used in connection with inter-RAT PS Handover should be done in order to avoid different mappings in different implementations. A proposal for such a mapping can be found below.

Inter-RAT PS Handover from GERAN to UTRAN:

	48.018
	25.413

	PS HANDOVER REQUIRED
	RELOCATION REQUEST

	Uplink quality
	Time Critical Relocation

	Uplink strength
	Time Critical Relocation

	Downlink quality
	Time Critical Relocation

	Downlink strength
	Time Critical Relocation

	Distance
	Time Critical Relocation

	Better cell
	Relocation Desirable for Radio Reasons

	Traffic
	Resource Optimisation Relocation

	Cell traffic congestion
	Reduce Load in Serving Cell

	Any other value
	Relocation Desirable for Radio Reasons


	25.413
	48.018

	RELOCATION FAILURE
	PS HANDOVER REQUIRED NACK

	No Radio Resources Available in Target Cell
	Cell traffic congestion

	Requested Ciphering and/or Integrity Protection algorithms not supported
	PFC create failure

	Incoming Relocation Not Supported Due To PUESBINE Feature
	Equipment failure

	Traffic Load In The Target Cell Higher Than In The Source Cell
	Cell traffic congestion

	O&M Intervention
	O&M intervention

	Any other value
	Cell traffic congestion


Inter-RAT PS Handover from UTRAN to GERAN:

	25.413
	48.018

	RELOCATION REQUIRED
	PS HANDOVER REQUEST

	Time Critical Relocation
	Uplink quality

	Resource Optimisation Relocation
	Traffic

	Relocation Desirable for Radio Reasons
	Better cell

	Directed Retry
	Better cell

	Reduce load in Serving Cell
	Cell traffic congestion

	Any other value
	Better cell


	48.018
	25.413

	PS HANDOVER REQUEST NACK
	RELOCATION PREPARATION FAILURE

	PFC create failure
	Relocation Failure in Target CN/RNC or Target System

	Cell traffic congestion
	No Radio Resources Available in Target Cell

	Equipment failure
	Relocation Failure in Target CN/RNC or Target System

	O&M intervention
	O&M Intervention

	Any other value
	Relocation Failure in Target CN/RNC or Target System


The best TS for comprising this type of information is probably TS 29.060 (cf. TS 29.010 comprises the same type of information for CS handover). If there is agreement with TSG GERAN to introduce a mapping a suggested above, TSG GERAN should thus ask TSG CT4 to introduce such information in TS 29.060. TSG RAN3, as owner of the TS 25.413 (RANAP), should be consulted as well.

NB. For the mapping to be possible in the inter-SGSN case, it is necessary that CT4 agrees to add the BSSGP cause IE to the FORWARD RELOCATION REQUEST message as requested in the LS in Tdoc G2-050450 sent from GERAN2#26bis. Moreover, BSSGP cause also needs to be added to the FORWARD RELOCATION RESPONSE message, which thus also needs to be requested from CT4.
5. Conclusion

As shown in this document, changes are needed in TS 29.060 in order to support Service and Congestion triggered PS Handover. It is thus suggested to send an LS to TSG CT4 (and TSG RAN3) to explain this need and to ask them to introduce the necessary changes in TS 29.060.

Unfortunately, it is not possible to produce any draft CRs, since the CR that introduces PS Handover in TS 29.060 and which was agreed already in June, has not yet been implemented. The CRs will thus have to be produced directly for the next CT4 meeting, given an updated TS is then available.
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