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1
Introduction
In the process of down-selecting or prioritisation of use-cases contained in current Rel-11 SON WID [1], we describe in this paper possible options for the use-cases related to MRO enhancements. The aim is to provide background on which RAN3 could construct a prioritisation table.
2
Discussion
The WID provides the following objective:

"Extending solutions for MRO for inter-RAT scenarios considering especially UMTS and LTE and intra-UMTS scenarios. In case of intra-UMTS scenarios, the solutions for MRO problems already defined for intra-LTE should be the priority."
Inter-RAT (LTE -> UMTS)

In our view the use-case to be considered in Rel-11 remains the same as the use-case handled in Rel-10: Spotty LTE coverage is deployed on ubiquitous UMTS coverage. "Too late HO" is therefore the main failure event type to be handled, however "HO to wrong cell" is also a possible failure case.
The following table provides the standardisation options as we see them:

	#
	Option
	Description
	Comment

	1
	No Rel-11 enhancement
	According to this option the operator will use conservative initial handover settings, which can be adjusted if unnecessary handovers to UMTS are detected (Rel-10). For each adjustment step, the algorithm will monitor number of UEs suffering connection failure, and not reconnecting to LTE. These UEs may be assumed having reconnected to another RAT (UMTS). 
	Because information feedback to the SON algorithm is limited / based on assumptions, threshold adjustment may need to be made in small steps.

	2
	Extension of the UE RLF Report – upload in the E-UTRAN 
	Add information about connection setup in UMTS to the UE RLF Report. Information about UMTS target cell (in case of inter-RAT HO having been initialised) could also be added. The report is stored in the UE, and uploaded once it reconnects to E-UTRAN. Transfer of the RLF Report on S1 is needed.
	Improved feedback to the SON algorithm (for Rel-11 UEs), however the information may arrive (very) late to the E-UTRAN. 

	3
	The UTRAN uploads the UE RLF Report and informs the E-UTRAN. 
	Extension of the UE RLF Report is probably required (time between failure and UMTS reconnection?). Information about UMTS target cell (in case of inter-RAT HO having been initialised) could also be added. UMTS air interface is impacted. Inter-RAT information transfer.
	The SON algorithm will have complete and immediate feedback (for Rel-11 UEs). Impact on UMTS air interface.


Table 1: Inter-RAT (LTE -> UMTS)
We believe option 2 could potentially bring some improvement to the basic option 1 in order to facilitate the smooth adjustment steps by a feedback loop.. Option 3 is a costly solution due to UMTS air interface impact and inter-RAT information transfer, but would represent a complete solution. 
Proposal 1: Inter-RAT LTE-UMTS too late and wrong cell is given priority 1in the study. We propose to evaluate between option 2 and 3. 
Inter-RAT (UMTS -> LTE)

For this handover direction the detection of "Too early handover" is the main failure event. Too late for service reason?
The following table provides the standardisation options as we see them:

	#
	Option
	Description
	Comment

	1
	No Rel-11 enhancement
	In case of "Too early handover", the UE will reconnect to the source RAT, and probably to the source cell. Due to IMSI information being available in the RNC, it will be able to recognise the UE and detect "Too early handover" case without any Rel-11 enhancement.
	No standard impacts needed to detect the main failure event.

	2
	Extension of the UE RLF Report – upload in the E-UTRAN 
	Detection of "Inter-RAT HO to wrong cell" could be done by adding information about UMTS source to the UE RLF Report. The report is uploaded once the UE connects to E-UTRAN. Inter-RAT information transfer from E-UTRAN to UTRAN.
	Quite high standards impacts to resolve use-case of lower priority.


Table 2: Inter-RAT (UMTS -> LTE)
It is reasonable in our view to adopt option 1 in this case, since the main failure event may be handled without standards impacts.
Proposal 2: Rel-11 standardisation is not needed to handle main failure event for inter-RAT MRO from UMTS to LTE. So we propose to give them lower priority 3.
Intra-UMTS:
	#
	Option
	Description
	Comment

	1
	No Rel-11 enhancement
	All inter-RNC scenarios (Cell Update, radio link failure in SHO, connection failure linked to HHO) can be handled without standards impacts. Also some inter-RNC scenarios can be handled (inter-RNC SHO).
	A wide range of MRO failure events can be detected without standards impact.

	2
	Support of all inter-RNC scenarios 
	 RAN3 would need to analyse network centric approach (only Iur impacted) or UE centric approach (extended UE RLF Report to be uploaded to the UTRAN – air interface impacted).
	Potentially non negligeable standards impacts to resolve all inter-RNC scenarios.


Table 3: Intra-UMTS

As can be seen, most use-cases can be handled without standards impacts. It should furthermore be noted that green-field deployments of UMTS are now less frequent.
Proposal 3: Rel-11 standardisation is not needed to handle most scenarios for intra-UMTS MRO. The others have a pain vs gain which is too high. So we propose to conclude that they should not be part of the WID.
3
Conclusion
We have provided following three proposals for Rel-11 MRO enhancements:
Proposal 1: Inter-RAT LTE-UMTS too late and wrong cell is given priority 1in the study. We propose to evaluate between option 2 and 3. 

Proposal 2: Rel-11 standardisation is not needed to handle main failure event for inter-RAT MRO from UMTS to LTE. So we propose to give the inter-RAT MRO UMTS to LTE the lowest priority 3.
Proposal 3: Rel-11 standardisation is not needed to handle most scenarios for intra-UMTS MRO. The other scenarios have a pain vs gain which is too high. So we propose to conclude that they should not be part of the WID.
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