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Foreword

This Technical Specification has been produced by the 3rd Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:

Version x.y.z

where:

x
the first digit:

1
presented to TSG for information;

2
presented to TSG for approval;

3
or greater indicates TSG approved document under change control.

y
the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.

z
the third digit is incremented when editorial only changes have been incorporated in the document.

Introduction

This clause is optional. If it exists, it is always the second unnumbered clause.

1
Scope

The present document is a technical specification of the overall support of Automatic Neighbour Relation (ANR) Function in UTRA.
2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

-
References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

-
For a specific reference, subsequent revisions do not apply.

-
For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".

[2]
3GPP TR 41.001: "GSM Release specifications".

[3]
3GPP TR 21 912 (V3.1.0): "Example 2, using fixed text".

…

[x]
<doctype> <#>[ ([up to and including]{yyyy[-mm]|V<a[.b[.c]]>}[onwards])]: "<Title>".

It is preferred that the reference to 21.905 be the first in the list.

3
Definitions, symbols and abbreviations

Delete from the above heading those words which are not applicable.

Clause numbering depends on applicability and should be renumbered accordingly.

3.1
Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1].
Base UTRAN Cell: A cell in UTRAN that is in service and controlled by one CRNC.

Neighbour Cell: A cell in UTRAN, LTE or GSM/GERAN that is a neighbour cell to a Base UTRAN Cell.

Neighbour Cell Identifier (NCI): The identifier of a Neighbour Cell 

Neighbour cell Relation (NR): Information that a Neighbour Cell, identified with NCI, is a neighbour to a Base UTRAN Cell. NR is stored in the RNC controlling the Base UTRAN Cell. 

Conceptual Neighbour Relation Functions: The ANR is described using a number of conceptual entities and functions in the RNC: Neighbour Relation Table, Neighbour Relation Table Management Function, Neighbour Removal Function and Neighbour Detection Function. These entities and functions are used for descriptive purpose only and shall not be regarded as requirements on the implementation in RNC.

Receiving RNC: the RNC receiving the ANR report over Uu

Remote RNC: the RNC receiving an ANR report over Iur

Base RNC: the CRNC of the Base UTRAN Cell

Neighbour RNC: the CRNC of the Neighbour Cell in UTRAN
3.2
Symbols

For the purposes of the present document, the following symbols apply:

Symbol format (EW)

<symbol>
<Explanation>

3.3
Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [x] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [x].

Abbreviation format (EW)

<ACRONYM>
<Explanation>

4
Automatic Neighbour Relation Function, Main Concepts
4.1
General
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Figure 4.1-1: Interaction between RNC and O&M due to ANR
The ANR function resides in the RNC and is composed of the Neighbour Relation Table (NRT) Management Function, Neighbour Detection Function and Neighbour Removal Function.
The Neighbour Detection Function detects new neighbours and adds them to the NRT. The Neighbour Removal Function removes outdated NRs.
A Neighbour cell Relation (NR) between a Base UTRAN Cell and a Neighbour Cell exists if the RNC controlling the Base UTRAN Cell:

a)
Knows the following Neighbour Cell information: 

-
Neighbour cell is in UTRAN: PLMN-Id, Cell Identifier(C-ID), RNC-ID/Extended RNC-ID, 
-
Neighbour cell is in LTE: ECGI (PLMN Id + Cell Identity) 
-
Neighbour cell is in GSM/GERAN: PLMN Id, LAC, CI, BSIC

b)
Has an entry in the Neighbour Relation Table for the Base UTRAN Cell identifying the neighbour cell.
c)
Has all required attributes defined in the Neighbour Relation Table entry or set to default values. Among these attributes are the frequency information (UARFCN, BCCH ARFCN, EARFCN) and handover routing parameters not already considered in (a):
-
Neighbour cell is in UTRAN: LAC and RAC

-
Neighbour cell is in LTE: TAI

For each NR, the NRT contains the Neighbour Cell Identifier (NCI), which identifies the neighbour cells. A neighbour cell may be a UTRAN, LTE or GSM cell. Furthermore, each NR has two attributes, the No Remove and the No HO attributes. These attributes have the following definitions:
-
No Remove: If checked, the RNC shall not remove the Neighbour cell Relation from the NRT.

-
No HO: If checked, the Neighbour cell Relation shall not be used as a neighbour cell by Intra RNS, Inter RNS or Inter RAT mobility functions in UTRAN.

The ANR function also allows O&M to manage the NRT. O&M can add and delete NRs. It can also change the attributes of the NR. The O&M system is informed about changes in the NRT.
4.2
ANR Handling In The UTRAN Infrastructure - Overall Description
The Receiving RNC uses RRC signalling to retrieve the ANR report over the Uu interface after the UE has indicated that it has a logged ANR report. The Receiving RNC uses the globally unique cell identities in the ANR report to determine the network addresses of the nodes controlling the cells in the ANR report (RNC, BSC, eNB). This chapter illustrates the handling and message sequences to be used to configure a new neighbour relation for a UTRAN cell.
4.2.1
Iur Connectivity exists between the involved RNCs
This chapter describes the handling in the Receiving, Base and Neighbour RNCs when Iur connectivity exists between the involved RNCs.

4.2.1.1
ANR report over Uu for UTRAN cells
When receiving an ANR report over Uu, the Receiving RNC uses the globally unique cell identities to determine the network addresses of the RNCs involved in the logged neighbour relations in the ANR report and that according to configuration in the Receiving RNC and/or O&M should be a receiver of ANR reports. 

[Editors note: it is FFS if the standard shall restrict the Receiving RNC to forward the ANR report only to remote RNCs that are listed as Base RNCs in the received logged ANR report, or if forwarding to any RNC shall be allowed, where receivers of the ANR report is determined in Receiving RNC based on configuration O&M]

The ANR report is forwarded to these remote RNC over Iur with the RNSAP Direct Information Transfer procedure.

[Editors note: which RNSAP procedure to use, Direct Information Transfer of another RNSAP procedure, is FFS] 

On reception of an ANR report over Uu the Receiving RNC uses the globally unique cell identities and L1 information in the ANR report, and optionally also configuration in the RNC/O&M, to determine if the ANR report contains potential neighbours to the cells controlled by the Receiving RNC. If any of these potential neighbour cells is controlled by another RNC the RNSAP Information Exchange Initiation procedure may be used to request cell information from the neighbour RNC. After optional O&M interaction the neighbour relation may be stored in the NRT.
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Figure 4.2.1.1‑1 ANR Report over Uu for UTRAN cells

[Editors note to the figure above: which RNSAP procedure to us for forwarding of the ANR report - Direct Information Transfer or another RNSAP procedure, is FFS. How ANR report is included in the message forwarding the report is FFS (L3 Information, transparent IEs, or other method)]

4.2.1.2
ANR report over Iur for UTRAN cells

On reception of an ANR report from another RNC using the RNSAP Direct Information Transfer procedure, the RNC uses the globally unique cell identities and L1 information in the ANR report, and optionally also configuration in the RNC/O&M, to determine if the ANR report contains any potential neighbour cells. If any of these potential neighbour cells is controlled by another RNC the RNSAP Information Exchange Initiation procedure may be used to request cell information from the neighbour RNC. After optional O&M interaction the neighbour relation may be stored in the NRT as shown in the figure below:

[Editors note: which RNSAP procedure to use, Direct Information Transfer of another RNSAP procedure, is FFS] 
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Figure 4.2.1.2‑1 ANR Report over Iur for UTRAN cells

[Editors note to the figure above: which RNSAP procedure to use for forwarding of the ANR report - Direct Information Transfer or another RNSAP procedure, is FFS. How ANR report is included in the message forwarding the report is FFS (L3 Information, transparent IEs, or other method)]
4.2.1.3
ANR Report over Iur for IRAT cells

On reception of an ANR report containing IRAT neighbour cells from another RNC, using the RNSAP Direct Information Transfer procedure, the RNC uses the globally unique cell identities and L1 information in the ANR report, and optionally also configuration in the RNC/O&M, to determine if any of these IRAT neighbour cells are potential neighbour cells. The RNC retrieves the necessary information about these potential neighbour IRAT cells from configuration in the RNC/O&M. After optional O&M interaction the neighbour relation may be stored in the NRT as shown in the figure below:

[Editors note: which RNSAP procedure to use, Direct Information Transfer of another RNSAP procedure, is FFS]
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Figure 4.2.1.3‑1 ANR Report over Iur for IRAT cells

[Editors note to the figure above: which RNSAP procedure to use for forwarding of the ANR report - Direct Information Transfer or another RNSAP procedure, is FFS. How ANR report is included in the message forwarding the report is FFS (L3 Information, transparent IEs, or other method)]
4.2.2 
Iur Connectivity does not exist between some RNCs involved in ANR

This chapter describes the handling in the Receiving RNC when the ANR function can not rely on Iur connectivity between the involved RNCs.
4.2.2.1
ANR report over Uu for UTRAN cells

When receiving an ANR report over Uu the Receiving RNC uses the globally unique cell identities to determine the network address of the RNCs involved in the logged neighbour relations in the ANR report. If any RNC involved in the logged neighbour relations in the ANR report is another RNC than the Receiving RNC, and no Iur connectivity exists to this RNC, the Receiving RNC may report the neighbour relation to O&M.

[Editors note: it is FFS if the standard shall restrict the Receiving RNC to only consider remote RNCs that are listed as Base RNCs in the received logged ANR report, or if any RNC may be considered as involved in the neighbour relation.]
On reception of an ANR report over Uu the Receiving RNC uses the globally unique cell identities and L1 information  in the ANR report, and optionally also configuration in the RNC/O&M, to determine if the ANR report contains potential neighbours to the cells controlled by the Receiving RNC. If any of these potential neighbour cells is controlled by another RNC without Iur connectivity, the configuration in the RNC/O&M may be used to determine the necessary cell information. After optional O&M interaction the neighbour relation may be stored in the NRT.
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Figure 4.2.2.1-1 Example: UTRAN network without Iur between some of the RNCs

Example of the handling in a receiving RNC (RNC1) when there is no Iur connectivity to some of the RNCs included in the ANR report.

The RNC1 receives an ANR report over Uu:

-
UE ANR Report sent to RNC 1:

-
B.C1(RNC1) -> N.C2(RNC3)

-
B.C3(RNC1) -> N.C4(RNC2)

-
B.C5(RNC4) -> N.C6(RNC3)

In the role of a receiving RNC, the RNC 1 uses the RRC Cell-ID in the ANR report  to retrieve the addresses of the CRNCs involved in neighbour relations of the ANR report (from configuration and/or O&M). RNC 1 reports the entry B.C5(RNC4) -> N.C6(RNC3) to O&M
 as there are no Iur connectivity between RNC 1 and RNC 3 respectively between RNC 1 and RNC 4.

[Editors note: it is FFS if the standard shall restrict the Receiving RNC to only consider remote RNCs that are listed as Base RNCs in the received logged ANR report, or if any RNC may be considered as involved in the neighbour relation.]
RNC 1 identifies the neighbour relations in which RNC1 is involved: B.C1(RNC1) -> N.C2(RNC3), B.C3(RNC1) -> N.C4(RNC2). For B.C3(RNC1) -> N.C4(RNC2) the actions in 4.2.1.1 are performed. For B.C1(RNC1) -> N.C2(RNC3) the cell N.C2(RNC3) is configured as an external cell in RNC11 and the necessary cell information is already known to RNC1, hence after optional O&M interaction the neighbour relation B.C1(RNC1) -> N.C2(RNC3) is stored in the NRT.
4.2.3
ANR Report over Uu for IRAT cells - with and without Iur

When receiving an ANR report over Uu where neighbour cell(s) are in another RAT, the Receiving RNC performs the forwarding of the report to remote Base RNCs over Iur as described in chapter 4.2.1.1 and 4.2.1.3 or, in case of no Iur connectivity between Receiving RNC and Base RNC, handle the IRAT neighbour relation as described in 4.2.2.1.

When an RNC receives an ANR report over Uu containing IRAT neighbour cells, and if the Receiving RNC is also the Base RNC, it retrieves the necessary information for neighbour IRAT cells from O&M and/or the information of the ANR logs and determines if any of these IRAT neighbour cells are potential neighbour cells. After optional O&M interaction the neighbour relation may be stored in the NRT. 
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Figure 4.2.3‑1 ANR Report over Uu for IRAT cells
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