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1 Introduction

RAN3 has received RAN2’s LS [1] on ANR in case of MFBI, which described the issue that it is possible that the eNB sets up erroneous or incomplete band information for neighbour cells via ANR function in case of MFBI if X2 interface is not set up. This may lead to handover preparation failure to a neighbour cell that should not be used for handover, or a suitable neighbour cell not being used for handover for some UEs. RAN2 asked RAN3 to suggest the preferred solution for the issue.
 In this paper, we will discuss possible solutions and share our opinions.
2 Background

The scenario of different bands in neighbour cells was considered important, and there is some support added for this, e.g. in served cell information in the X2 interface. Hence, the problem does not exist if the X2 is present, since the information on multiple bands is exchanged. 

But the problem exists in case X2 is not used. For example, we can look at the scenario outlined in the LS[1] and also depicted in Figure 1:

For instance, the physical frequency of cell 1 (controlled by eNB1) belongs to Band A, B, C, and cell 2 (controlled by eNB2) is configured with Band B and Band C. The eNB1 may instruct a Band A only capable UE to report CGI on Band A. Currently the UE does not need to check EARFCN when reporting CGI to the eNB so the UE may report cell 2 as a neighbor. Therefore the neighbor relation obtained via ANR in case of MFBI may be incorrect or incomplete.

[image: image1]
Figure 1. Example scenario
3 Discussion

In order to resolve the issue, there are two methods:
· Alt 1: UE-based solution
Currently, the UE reports the TAC, PLMN identity list and CSG information in the "reportCGI" measurement report in addition to the E-CGI (seeing yellow-highlighted part below). Similarly, the UE could report the band information to the eNB in the "reportCGI" measurement report (seeing green-highlighted part).
MeasResultEUTRA ::=
SEQUENCE {


physCellId






PhysCellId,


cgi-Info






SEQUENCE {



cellGlobalId





CellGlobalIdEUTRA,



trackingAreaCode




TrackingAreaCode,



plmn-IdentityList




PLMN-IdentityList2 



OPTIONAL

}


 











OPTIONAL,


measResult






SEQUENCE {



rsrpResult






RSRP-Range





OPTIONAL,



rsrqResult






RSRQ-Range





OPTIONAL,



...,



[[
additionalSI-Info-r9



AdditionalSI-Info-r9



OPTIONAL


]],



[[
primaryPLMN-Suitable-r12


ENUMERATED {true}


OPTIONAL,




measResult-v1250




RSRQ-Range-v1250


OPTIONAL



]],


[[
cellBandInformation-v1270


CellBandInformation-r12

OPTIONAL


]]

}

}

· Alt 2: Network-based solution
SON information can be transferred between the eNBs via S1 interface. The possible network-based solution is that cell band information is obtained using the same procedure.
	9.2.3.27
SON Information

This IE identifies the nature of the configuration information transferred, i.e., a request, a reply or a report.

IE/Group Name
Presence
Range
IE type and reference
Semantics description
Criticality
Assigned Criticality
CHOICE SON Information
M
>SON Information Request
>>SON Information Request
M
ENUMERATED(X2 TNL Configuration Info, …, Time synchronisation Info, Activate Muting, Deactivate Muting, CellBandInformation)
-
>> E-CGI
O

9.2.1.38
The IE is included only if the SON Information Request IE is set to CellBandInformation
>SON Information Reply
>>SON Information Reply
M
9.2.3.28
-
>SON Information Report
>>SON Information Report
M
9.2.3.39
YES
ignore
9.2.3.28
SON Information Reply
This IE contains the configuration information to be replied to the eNB.

IE/Group Name
Presence
Range
IE type and reference
Semantics description
Criticality
Assigned Criticality
SON Information Reply
>X2 TNL Configuration Info
O
9.2.3.29
>Time Synchronisation Info
O
9.2.3.34

YES
ignore
>Muting Pattern Information

O
9.2.3.41

YES
ignore
>CellBandInformation
O
9.2.3.x
YES
ignore



With Alt 1, if the UE obtains the E-CGI successfully, the band information is already available in the UE since both the E-CGI and the band information are included in the same SIB (SIB1). We have a preference for solution 1, since this does not add additional delay for the execution of the S1 HO after the eNB has obtained the E-CGI. When ANR was introduced, the ability to report the list of PLMNs was included in order to enable S1 handover without requiring any further information exchange between the eNBs. Hence in order to follow this principle, the UE should also report the MFBI.
With Alt 2, there are more steps in order to obtain the band information, which will cause more signalling overhead and additional time delay. Alt 2 is more complex compared with Alt 1. In addition, the band information is cell-specific configuration. However the eNB/MME Configuration Transfer procedure is usually used to transfer eNB-specific configuration, not cell-specific one. Moreover, it is a little strange that some information (TAC, PLMN ID list and CSG information) is obtained via the UE and the other part (band information) is obtained via the S1 interface. 
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Fig-1:The signalling procedure for Alt 1 Fig-2: The signalling procedure for Alt 2


Therefore, considering above we suggest:
Proposal 1: The UE-based solution is agreed. Send a LS to RAN2 to inform RAN3’s agreements.
4 Conclusion

In this paper, we discuss possible solutions for ANR issue and suggest:
Proposal 1: The UE-based solution is agreed. Send a LS to RAN2 to inform RAN3’s agreements.
The corresponding draft LS is provided in [5]. 
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