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1
Introduction
During introduction of the mechanism for detection of unnecessary inter-RAT handover (SON MRO) before Rel-10 functional freeze, scenarios of handover from E-UTRAN to GERAN were not specifically analysed. RAN3 needs to decide upon which scenarios to be supported by this functionality in order to provide response to LS from GERAN to this meeting [1]. 
2
Discussion
Rel-10 introduces a SON MRO mechanism for the purpose of detecting unnecessary inter-RAT handover, described in TS 36.300 sub-section 22.4.2.3. During the handover preparation the source RAT (E-UTRAN) requests optionally the target RAT (GERAN or UTRAN) to perform UE measurements of the source RAT. The measurements will start following the successful handover, and the measurement duration is one of the parameters provided by the source RAT (max 100 seconds). The measurements will stop if a new inter-RAT HO takes place during this time interval (clarified in CRs in [2] and [3] submitted to this meeting). 
If during this period the UE measurements shows that the source RAT quality remains better than a configurable threshold, the target RAT will report to the source RAT that the handover could have been avoided. The source RAT may then take corrective action, e.g. adjust the handover threshold or increase time-to-trigger setting for handovers to the concerned inter-RAT target cell.

The trigger of this mechanism is not standardised, and let to the implementation of the SON algorithm running in the source eNB.
This new SON MRO feature has three phases:
· Reporting setup
· Measurement phase

· Reporting phase

These phases are illustrated in Fig. 1.
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It is obvious that most packet services will suffer from QoS degradation when handed over from E-UTRAN to GERAN. 
Table 1 below details different scenarios for such handover. In this table SRVCC is considered always supported and different cases of support of DTM and PSHO from E-UTRAN to GERAN are described. 

Networks not implementing  PSHO from E-UTRAN to GERAN, and supporting packet services only, will have no benefit of implementing the new SON MRO feature (UC#2). 
UC#3 describes the case where PSHO is supported, in which case the feature will be beneficial. UC#4 to UC#7 describe the handling of combined packet + voice service in E-UTRAN. In UC#4, UC#5 and UC#6 the packet service is interrupted in case of handover, and may be reestablished in GERAN (with degraded QoS) if the UE is DTM capable (UC#6).  In UC#7 the packet service is maintained (PSHO supported), but the QoS in the target RAT is degraded. The discussed feature is in our view beneficial in all these cases.
Seen from E-UTRAN perspective, when it comes to determine the need for support of the Reporting Setup phase on the A and./or the Gb interface, it turns out that:
· support is needed on the A interface if E-UTRAN supports voice service and SRVCC (UC#4, UC#5, UC#6) 
· support is needed on the Gb interface if E-UTRAN does not support voice (and hence not SRVCC), but supports PSHO to GERAN (UC#3)
· for UC#7, support is needed either on the A interface or on the Gb interface.
The described feature does not bring any benefit in the following case:

· UC#2: the E-UTRAN doesn't support voice service (or SRVCC), nor PSHO to GERAN . 
Proposal 1: From standard's point of view, support for the configuration phase of detection of unnecessary handover from E-UTRAN to GERAN is needed on both A and Gb interfaces.

The reporting phase of the discussed feature is based on RIM signalling, and will therefore need the Gb interface.

	UC#
	Service in E-UTRAN cell
	UE DTM support
	Network

E-UTRAN / GERAN support of PS HO from E-UTRAN to GERAN
	GERAN interface used for the handover procedure / reporting setup
	Final result for the user

(without RMO feature)

	1
	Voice only
	indifferent
	indifferent
	A
	Voice call will continue in GERAN

	2
	Packet only
	indifferent
	no
	N.A.
	Due to inter-RAT PSHO procedure not supported, the call will be kept as long time as possible in E-UTRAN. If radio link failure occurs, the packet call may be reestablished in another RAT (with degraded QoS in case of GERAN)

	3
	Packet only
	indifferent
	yes
	Gb
	PSHO may be triggered (justified or not justified), and the packet service will continue in GERAN with degraded QoS.

	4
	Voice + Packet
	no
	no
	A
	Only the voice call is handed over, the packet service is interrupted. Packet service will not be reestablished before end of voice call (because DTM not supported).

	5
	Voice + Packet
	no
	yes
	A
	Only the voice call is handed over, the packet service is interrupted. Packet service will not be re-established before end of voice call (because DTM not supported).

	6
	Voice + Packet
	yes
	no
	A
	Only the voice call is handed over, the packet service is interrupted. Packet service may be re-established  with degraded QoS.

	7
	Voice + Packet
	yes
	yes
	A and Gb
	Both voice and packet services are handed over. Degraded QoS for the packet service.


Table 1: List of use-cases for handover from E-UTRAN to GERAN. SRVCC is considered supported by the network.
NOTE: In UC#7, if the E-UTRAN includes the IRAT Measurement Configuraiton IE on both the A and the Gb interfaces, two HO Reports concerning the same UE (same target cell) may be sent by GERAN. 
***

Finally we would like to draw RAN3's attention towards a restriction described by GERAN1 specification TS 45.008 [5] concerning the configuration of RSRP and RSRQ measurements in a UE connected to GERAN: Either RSRP or RSRQ measurements may be configured, but not both at the same time in the same UE. This restriction doesn't exist in UTRAN.

This restriction will impact the Reporting Setup phase when the target RAT is GERAN, because only a single measurement quantity (RSRP or RSRQ) may be requested by the source RAT (E-UTRAN). Moreover the E-UTRAN will need configured information indicating the measurement quantity that can be used in case GERAN supports IRAT handover from GERAN to E-UTRAN and for this reason already configures either RSRP or RSRQ measurements in the UE.
We believe, however, that there will anyway be some O&M coordination in networks where this information would be needed, and hence there should be no issue linked to providing such information by O&M. An O&M requirement may be captured in TS 36.300 sub-section 22.4.2.4.
Proposal 2: RAN3 captures in TS 36.300 sub-section 22.4.2.4 an O&M requirement linked to choice of measurement quantity (RSRP/RSRQ) in the Reporting Setup phase for IRAT handover from E-UTRAN to GERAN. Such CR should be handled by RAN3 after confirmation from GERAN2.
3
Conclusion
We have analysed the benefit of the described Rel-10 feature for different cases of support of voice service,  SRVCC and PSHO in E-UTRAN, and submit the following proposal:
Proposal 1: From standard's point of view, support for the configuration phase of detection of unnecessary handover from E-UTRAN to GERAN is needed on both A and Gb interfaces.

Moreover we propose to introduce related O&M requirements in TS 36.300.

Proposal 2: RAN3 captures in TS 36.300 sub-section 22.4.2.4 an O&M requirement linked to choice of measurement quantity (RSRP/RSRQ) in the Reporting Setup phase for IRAT handover from E-UTRAN to GERAN. Such CR should be handled by RAN3 after confirmation from GERAN2.
A draft reply LS to GERAN / GERAN2 is submitted to this meeting in [4].
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