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1   Introduction
At last RAN3 #77bis meeting the way forward [1] was endorsed. It was agreed that a new RIM procedure is used to notify the inter-RAT too early HO. For the routing of the failure notification from eNB to 3G, the status quo is as below.

( If RAN2 provides physical UTRAN cell identity in the RLF Report, we can use ANR or OAM lookup; if global cell ID is provided, ANR can not be used and therefore OAM or other network-based method is used.
This contribution further discussed the possible solutions for getting the routing information.
2   Discussion
For routing the HO Report message from MME to SGSN and from SGSN to the RNC, the following information is needed in RIM message.
	>Target RNC-ID
	
	
	
	
	-
	

	>>LAI
	M
	
	9.2.3.1
	
	-
	

	>>RAC
	O
	
	9.2.3.2
	
	-
	

	>>RNC-ID
	M
	
	INTEGER (0..4095)
	If the Extended RNC-ID IE is included in the Target ID IE, the RNC-ID IE shall be ignored.
	-
	

	>>Extended RNC-ID
	O
	
	9.2.1.14
	The Extended RNC-ID IE shall be used if the RNC identity has a value larger than 4095.
	-
	


Some companies propose to also let the UE to report PSC for ANR purpose in the network side. However, there are the following problems/limitations for getting routing information by ANR.

Problem 1: the eNB can not get RNC ID or Extended RNC-ID according to the current specification.

Currently, for inter-RAT ANR, the UE report the following information for UTRAN cell. The following was abstracted from 36.331[2].
MeasResultUTRA ::=
SEQUENCE {


physCellId






CHOICE {



fdd








PhysCellIdUTRA-FDD,



tdd








PhysCellIdUTRA-TDD


},


cgi-Info






SEQUENCE {



cellGlobalId





CellGlobalIdUTRA,



locationAreaCode




BIT STRING (SIZE (16))


OPTIONAL,



routingAreaCode





BIT STRING (SIZE (8))


OPTIONAL,


plmn-IdentityList




PLMN-IdentityList2 



OPTIONAL


}


 











OPTIONAL,


measResult






SEQUENCE {



utra-RSCP






INTEGER (-5..91)



OPTIONAL,



utra-EcN0






INTEGER (0..49)




OPTIONAL,



...,



[[
additionalSI-Info-r9



AdditionalSI-Info-r9



OPTIONAL



]]


}

}

CellGlobalIdUTRA ::=




SEQUENCE {


plmn-Identity






PLMN-Identity,


cellIdentity






BIT STRING (SIZE (28))
}

-- ASN1STOP

	CellGlobalIdUTRA field descriptions

	cellIdentity

UTRA Cell Identifier which is unique within the context of the identified PLMN as defined in TS 25.331 [19].


In 25.331[3], the cell identity in UTRAN was defined as following:

10.3.2.2
Cell identity
This information element identifies a cell unambiguously within a PLMN.

NOTE:
This information element may carry any implementation dependent identity that unambiguously identifies a cell within a PLMN. For GAN to UTRAN HO the Cell id is encoded as required in [9].
	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description

	Cell identity
	MP
	
	bit string(28)
	


From above, it can be seen that ANR is not enough to get the routing information. Network based solution is needed anyway.
Problem 2: There is PSC confusion considering HNB, HetNet and small cell scenarios.
For intra-LTE MRO, ECGI is typically stored because of PCI confusion. For HNB, only several PSC is reserved.  After the eNB get the PSC, the eNB need to ask CGI always even if the cell is already in the neighbour list. 

In the next releases, HetNet and small cell enhancement for SON will be actively investigated, and the deployments utilizing small cells will be broadly achieved. It means that so many cells could be deployed within a limited small area, and there could be one and more UTRAN cells using same PCI and frequency around an E-UTRAN cell. Then, in the ANR table that eNB keeps, the multiple CGIs could be mapped per a PCI and frequency. In that case, it is ambiguous for eNB to distinguish between the neighbouring UTRAN cells when eNB receives PSC. In the too late inter-RAT HO, eNB receiving the RLF report cannot identify a potential UTRAN cell for inter-RAT handover. In the too early inter-RAT HO, eNB receiving the RLF report could forward it to a wrong UTRAN cell not involving the previous inter-RAT HO. Therefore, CGI is still a good cell identity even for inter-RAT MRO as well as intra-RAT MRO as considering future SON enhancements in scenarios such as HetNet and small cell.

Problem 3: Applicability for ANR support.
ANR function is optional for 3G UE. ANR can not be used if the UE don’t support this feature. 

Problem 4: The eNB can not get the source 3G cell information from the UE in the unsymmetrical scenario.
In reality, it is possible that the eNB cell1 is the neighbour of source 3G cell. But the source 3G cell is not the neighbour cell of eNB cell1 e.g. building, shelter. Even though it is not typical scenario, it is possible that measurement and handover is unidirectional in some geographical area.
Considering the problems above, we have the following observation:
Observation 1:  To get the routing information for RIM, ANR is not reliable. Network based solution is needed anyway.
There are two network based approaches for the eNB-1 to get the information:

a) Include the routing information in the source eNB to target eNB transparent container during handover preparation procedure.
b) The relation of CGI and RNC ID/LAI/RAC are configured to the eNB.
Option b means that the operators always need to configure the relation to the eNB. SON itself is to relieve operators’ manual configuration. Inter-RAT MRO should not partly depending on operator configuration to work.
Furthermore, Mobility information was already agreed to be included for inter-RAT MRO purpose. It is beneficial to include the routing information as optional information. If operators don’t want to manual configuration, the network based automatic solution can be used. 
Proposal: It is proposed to include the routing information in source eNB to target eNB container.

3   Conclusion
This contribution discussed the method to get the routing information for the failure notification from eNB to 3G. Based on detail analysis, we have the following observation and proposal:
Observation 1:  To get the routing information for RIM, ANR is not reliable. Network based solution is needed anyway.

Proposal: It is proposed to include the routing information in source eNB to target eNB container.
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