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1 Introduction 

The purpose of this contribution is to identify the requirement/use cases of the IRAT MRO SON functionality in order to set guidelines for a complete IRAT MRO solution.

In order to do that, the solution agreed in Rel9 is first reviewed and the Rel.9 use cases are analysed in order to validate their applicability in the IRAT scenarios.
2 Rel9 overall description
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1. Too Early HO:
a. The UE successfully hands over to a target cell and then attempts re-establishment in the source cell within a definite amount of time (Tstore_UE_context) before the target cell can initiate the next HO. 

b. The UE fails hand over to a target cell and attempts re-establishment in the source cell.
2.  Too Late HO:
a. The UE re-establishes in a neighbour cell before the source cell can initiate HO.

b. The UE re-establishes in the target cell during HO.

3.  HO to Wrong Cell:

a. The UE successfully hands over to a target cell and then attempts re-establishment in a third cell within a definite amount of time (Tstore_UE_context) before the target cell can initiate the next HO. 

b. The UE attempts re-establishment in a neighbour cell different from the target cell during HO.

4. coverage hole detection:

a. Only the case where the ENB is prepared to accept the re-establishment has been addressed in R9. In this case the measurements from UE may be used for MRO and the transport of the measurements is enabled in RLF INDICATION message.
3 Guidelines for rel 10 solution
Rel. 10 use cases identification
Too early HO
UE fails to establish on the target RAT

 In this case the UE will return to the source cell and the RLF can be detected without any signalling impacts via reception of RRC Connection Re-establishment Request in the source cell (LTE to UTRAN HO)/Reception of HANDOVER FROM UTRAN FAILURE with specified cause (UTRAN to LTE HO)

UE loses connection in the target RAT shortly after HO

· LTE to UTRAN

· If the RLF occur in UTRAN, the UE will try to remain at UTRAN and it tries to select an UTRAN cell at the same frequency. It is not clear what the UE behaviour is whenever UE fails to establish on the same frequency (e.g. Initial cell selection initiated?). In particular, 36.331 specify that in case of RLF, the UE tries to establish at the same frequency as described in 25.304. However it is not clear what happens if UE cannot find a cell on that frequency.
· Possible deployment scenarios where this may happen are depicted below:
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Figure 1
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Figure 2
· Proposal 1: 

· discuss possible deployment scenarios where the LTE cell may be chosen for re-establishment

· liaise RAN2 to confirm UE behaviour and ask feedback on the likelihood of the scenario
· UTRAN to LTE

· In this case the RLF occurs in LTE and the UE re-establish at UTRAN cell. It is NEC opinion that this should be a candidate scenario to be considered when specifying a Rel 10 solution. 
· Possible deployment scenario
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Figure 3
· Proposal 2: 
· Consider this scenario as a valid use case to be considered when specifying a rel.10 IRAT SON solution
Too late HO
· UTRAN to LTE

· If the RLF occur in UTRAN, the UE will try to remain at UTRAN and it tries to select an UTRAN cell at the same frequency. . It is not clear what the UE behaviour is whenever UE fails to establish on the same frequency (e.g. Initial cell selection initiated?). In particular, 36.331 specify that in case of RLF, the UE tries to establish at the same frequency as described in 25.304. However it is not clear what happens if UE cannot find a cell on that frequency.Possible deployment scenarios where the above may occur
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Figure 4
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Figure 5

· Proposal 3: 

· discuss possible deployment scenarios where the LTE cell may be chosen for re-establishment

· liaise RAN2 to confirm UE behaviour and ask feedback on the likelihood of the scenario
· LTE to UTRAN

· In this case the RLF occurs at the LTE cell and the UE re-establish at UTRAN cell. It is NEC opinion that this is a valid scenario since there are no constraints to the UE to select an LTE cell first.
· Possible deployment scenarios where this may occurs:
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Figure 6
· Proposal 4: 

· Consider this scenario as a valid use case to be considered when specifying a complete IRAT MRO SON solution
HO to a wrong cell
· LTE to LTE HO and re-establishment in UTRAN cell

· In this scenario, the RLF occurs in LTE target cell after HO completion and the UE select a UTRA cell for re-establishment within Tstore_UE_context 
· Possible deployment scenarios where this event may occur:
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Figure 7
· Proposal 4: 

· Consider this scenario as a valid use case to be considered when specifying a complete IRAT SON solution
· LTE to UTRAN Ho and re-establishment in UTRAN cell

· In this case the  RLF occurs in UTRAN cell after HO completion and the UE select a new UTRAN cell for re-establishment
· Possible deployment scenarios where this event may occur:
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Figure 8
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Figure 9
· Proposal 5: 

· Consider this scenario as a valid use case to be considered when specifying a complete IRAT SON solution
· UTRAN  to LTE HO and re-establishment in LTE cell
· In this case the RLF occurs in LTE cell after HO completion and the UE select a new target LTE cell for re-establishment
· Possible deployment scenario where this event may occur:
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Figure 10

· Proposal 6: 

· Consider this scenario as a valid use case to be considered when specifying a complete IRAT MRO SON solution
· UTRAN  to LTE Ho and re-establishment in UTRAN cell
· In this case the RLF occurs in LTE cell after HO completion and the UE select a new target UTRAN cell for re-establishment
· Possible scenarios where this event may occur:
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Figure 11
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Figure 12
· Proposal 7: 

· Consider this scenario as a valid use case to be considered while designing a complete solution

Possible standard solution

Provided that in Rel 10 RAN3 will agree on same events/use cases as in REl9, it seems feasible to use the same procedure specified for Rel 9. However options for signalling transport between different RATs need to be analysed,

An option would be to use RIM as it has already been used for some IRAT SON functionalities.

However, the current RIM PDU, as defined in 48.018, has been designed for request/report type procedure. Thus, a new RIM PDU (e.g. RAN Information INDICATION PDU) may be specified.

Alternatively, RAN3 may discuss new signalling methods/solution taking into account both the requirements from all IRAT SON functionalities to be specified in Rel 10 and CN CP processing concerns. 
4 Conclusion

This contribution has made some analysis on potential candidate use cases for IRAT MRO. In particular it is proposed to consider following scenarios as valid scenario:

· UTRAN to LTE too early HO

· LTE to UTRAN too late HO

· HO to wrong cell

· LTE to LTE HO and re-establishment in UTRAN cell

· LTE to UTRAN  re-establishment in UTRAN cell

· UTRAN  to LTE Ho and re-establishment in LTE cell

· UTRAN  to LTE Ho and re-establishment in UTRAN cell

In addition it is proposed to liaise with RAN2 and ask their feedbacks on the feasibility of scenario where, due to wrong HO setting, the UE is sent to an UTRAN cell while it should re-establish to an LTE cell

5 Appendix
MSCs
[image: image14.emf]UE UTRAN

eNB

(LTE)

HO Preparation

Measurement Report

RRC Mob. From E-UTRA cmd.

RRC HO To UTRAN Complete

Radio Link Failure

S1AP UE Context Release cmd. (via CN)

OI: Re-Establishment 

on LTE may not take 

place

Impacted Messages/Procedures

New Inter RAT Information Flow

RRC Conn. Setup

LTE-UTRAN RLF Ind. (via CN)

T

store_UE_Cntx_IRAT

UTRAN-LTE Too Early HO Ind. (via CN)

New Timers

[image: image15.emf]UE UTRAN

eNB

(LTE)

HO Preparation

Measurement Report

RRC HO From UTRAN Cmd

RRC Conn. Reconf. Complete

Radio Link Failure

UTRAN-LTE  RLF Ind. (via CN)

LTE-UTRAN Too Early HO Ind. (via CN)

T

store_UE_Cntx_IRAT

Impacted Messages/Procedures

New Inter RAT Information Flow

S1AP HO Notify (to CN)

RRC Conn. Setup

New Timers

IuRel. Procedure

(via CN)


Figure13: too Early HO-LTE to UTRAN


Figure 14: too Early HO- UTRAN to LTE
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Figure 15: too Late HO-LTE to UTRAN


Figure 16: too Late HO- UTRAN to LTE
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Figure 17: wrong cell HO-LTE to LTE, re-est. in UTRAN   
Figure 18: wrong cell HO-LTE to LTE, re-est.a in UTRAN 
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Figure 19: wrong cell HO-LTE to UTRAN, UTRAN re-est.  Figure 20: wrong cell HO-LTE to UTRAN, UTRAN re-est.
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Figure 21: wrong cell HO-LTE to UTRAN, LTE re-est.   Figure 22: wrong cell HO-LTE to UTRAN, LTE re-est
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Figure 23: wrong cell HO- UTRAN to LTE, UTRAN re-est.  Figure 24: wrong cell HO- UTRAN to LTE, UTRAN re-est.
