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3
Definitions, symbols and abbreviations

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 for which a missing neighbour cell is detected.

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
Base RNC: the CRNC of the Base UTRAN Cell

Neighbour RNC: the CRNC of the Neighbour Cell in UTRAN
Neighbour BSS: the BSS of the Neighbour Cell in GSM

Neighbour eNB: the eNB of the Neighbour Cell in E-UTRAN
ANR-PLMN: A PLMN that is the RPLMN for the UE at the point of receiving ANR logging configuration.
ANR measurement: Physical measurements and reading of System Information towards detected cells outside NCL.

ANR logging: Storing of essential information of detected cell into UE internal ANR log, when one or more detected cell satisfies ANR logging criteria. 
#Partially Omitted
4
Automatic Neighbour Relation Function, Main Concepts
#Partially Omitted
4.2
ANR Handling in the UTRAN Infrastructure - Overall Description

If UTRAN ANR functionality is supported in UTRAN, RNC shall be able to configure the UE to perform the ANR measurement. ANR capable UE performs the ANR measurement and records in its logbook newly detected cells which meet the criteria given in the configuration. 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 handles the ANR report and may forward the ANR report to different RNCs.  
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

The ANR function supports forwarding of ANR reports from the Receiving RNC to RNCs indicated as Base RNCs in the ANR report. Furthermore the ANR function supports suspension (and resuming) ANR logs reporting over Iur from other RNCs as described in 5.1.2. 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 in the report to determine the network addresses of the RNCs that are controlling the Base UTRAN cells. The network address of this Base RNC is retrieved using configuration in the Receiving RNC and/or O&M. 
The Receiving RNC decides the necessity to forward the ANR report. If the Base UTRAN Cell is under control of the Receiving RNC, the Receiving RNC terminates the relevant ANR report entry, and may update the Neighbouring Relation accordingly. Otherwise, the ANR report is forwarded to the Base RNCs over Iur with the RNSAP Direct Information Transfer procedure.
If newly detected neighbour cells are controlled by another RNC the RNSAP Information Exchange Initiation procedure is used to request cell information from the neighbour RNC. In addition the Base RNC may interact with O&M before a neighbour relation is stored in the NRT.
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Figure 4.2.1.1‑1 ANR Report over Uu for UTRAN cells

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 Base 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. In addition the Base RNC may interact with O&M before a neighbour relation is be stored in the NRT as shown in the figure below:
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Figure 4.2.1.2‑1 ANR Report over Iur for UTRAN cells

A Base RNC may control the information flow for ANR reporting over Iur. The suspension and resume are initiated from Base RNC to Receiving RNC using class 2 RNSAP procedure (Information Transfer Control procedure, defined in 5.1.2). The suspension may be performed per single cell basis or the whole cells under control of Base RNC. The ANR reporting is resumed again with initiating resume procedure for a certain target in the message.
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Figure 4.2.1.2‑2 ANR Report suspension and resume 
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 Base 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. In addition the Base RNC may interact with O&M before a neighbour relation is stored in the NRT as shown in the figure below:
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Figure 4.2.1.3‑1 ANR Report over Iur for IRAT cells

[The working assumption is that ANR report reports are forwarded in current RNSAP IE "L3 Information".]
On reception of an ANR report containing IRAT neighbour cells from another RNC, using the RNSAP Direct Information Transfer procedure, the Base 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. If any of these potential neighbour cells is controlled by another eNB/BSC the RANAP DIRECT TRANSFER procedure may be used to request cell information from the neighbour eNB/BSC. In addition the Base RNC may interact with O&M before a neighbour relation is stored in the NRT as shown in the figure below:
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Figure 4.2.1.3‑2 ANR Report over Iur for IRAT cells
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 in the report to determine the network address of the Base RNCs that are controlling the Base UTRAN cells. The network address of this Base RNC is retrieved using configuration in the Receiving RNC and/or O&M.  If any Base 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.

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. In addition the Base RNC may interact with O&M before a neighbour relation is 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 as Base RNC (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 4.

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 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 Base RNCs over Iur as described in chapter 4.2.1.1 or, in case of no Iur connectivity between Receiving RNC and Base RNC, handles the IRAT neighbour relation as described in 4.2.2.1. Reception over Iur of an ANR report containing IRAT neighbour cells are described in 4.2.1.3.

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. In addition the Base RNC may interact with O&M before the neighbour relation is stored in the NRT.
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Figure 4.2.3‑1 ANR Report over Uu for IRAT cells
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 the neighbour eNB/BSC, and determines if any of these IRAT neighbour cells are potential neighbour cells. In addition the Base RNC may interact with O&M before the neighbour relation is stored in the NRT.
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Figure 4.2.3‑2 ANR Report over Uu for IRAT cells
#Partially Omitted
5
Functions and Procedures

The ANR for UTRAN supports the following functions:

-
ANR Management 
-
Neighbour cell configuration 

-
Neighbour cell configuration for Intra-RNS cells
-
Neighbour cell configuration for Inter-RNS cells (with Iur)
-
Neighbour cell configuration (without Iur)
-
ANR Logging configuration
-
Configuration parameters
-
Configuration validity
-
Measurement Collection
-
Measurement Reporting
-
UE Capabilities
5.1
ANR Management
The ANR Management function provides means for an RNC, which receives an ANR report over the Uu interface, to distribute the report to other RNCs involved in the neighbour relations contained in the report as Base RNCs. The function also enables RNC for suspending and resuming ANR report over Iur.
5.1.1
ANR Report Forwarding

The ANR Report Forwarding uses RNSAP Direct Information Transfer procedure for sending of the ANR Report received over the Uu interface to the involved Base RNCs.
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Figure 5.1.1-1 ANR Report Forwarding
Using the RNSAP: Direct Information Transfer procedure, the RNC receiving an ANR report over Uu may forward the ANR report to RNCs involved as Base RNCs in neighbour relations of the ANR report. The ANR report received in the RRC message over Uu is transparently forwarded in the RNSAP message. The receiving RNC extracts the neighbouring ANR cell information concerning the Base RNC from the Logged ANR Report Info list contained in the ANR Report over Uu, and includes the whole RRC message in RNSAP L3 Information IE.
Abnormal conditions:

When an RNC receives an ANR report outside the defined services of the ANR Report Distribution function, or if the ANR Report Distribution from the sender of the report has been suspended as described in 5.1.2, local error handling in the receiving RNC should be invoked.

5.1.2
ANR Report Distribution Controlling

The ANR Report Distribution Controlling function uses a new RNSAP procedure, Information Transfer Control procedure, for suspending and resuming ANR log reporting over Iur. An RNC receiving ANR report over Iur suspends (or resumes) ANR Reports over Iur for particular cells or for all cells in the initiating RNC. 


[image: image10.emf]Base RNC

Receiving RNC

RNSAP: ANR LOG MANAGEMENT REQ 

(Type: Suspend, Resume

Object: Cell List, All Cells)


Figure 5.1.1-2 ANR Report Distribution Controlling (Suspend/Resume)
The ANR report over Iur is resumed again using the same procedure with resume indication for any particular cells or all cells belong to initiating RNC.
5.2
Neighbour Cell Configuration

The Neighbour Cell Configuration function supports configuration of new neighbour cell relations between:

-
cells controlled by the same RNC
-
cells controlled by different RNCs 
-
UTRAN cells and cells controlled by LTE or GERAN 

For the case of inter RNS and inter RAT neighbour cells, the neighbour cell may also be configured in the Base RNC. Such cell is called external cell in this chapter.
5.2.1
Neighbour Cell Configuration for Intra-RNS cells
At the reception of the ANR report over Uu interface, or at the reception of RNSAP: DIRECT INFORMATION TRANSFER message that contains an ANR report, the CRNC may configure new neighbour cell relations between the cells it controls.
5.2.2
Neighbour Cell Configuration for Inter-RNS cells (with Iur)
For configuration of neighbour cell relations and external cells when the Base UTRAN Cell and the Neighbour Cell are in different RNS, the Base RNC may use Iur to fetch the necessary cell information of the neighbour cell from neighbour RNC. The Neighbour Cell Configuration function uses RNSAP: Information Exchange Initiation procedure to fetch this cell information of the potential neighbour cell from the neighbour RNC.
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Figure 5.2.2-1 Neighbour Cell Configuration using Iur

Base RNC requests cell information required to configure the neighbour cell relation from the CRNC of potential neighbour cells using the RNSAP Information Exchange Initiation.
5.2.3
Neighbour Cell Configuration (without Iur)
At the reception of the ANR report over Uu, the Neighbour Cell Configuration function configures inter RNS and/or inter RAT neighbour cell relations and external cells in the RNC. For the necessary cell information of the neighbour cell in neighbour RNC, neighbour BSS or neighbour eNB, the Base RNC uses local configuration and/or O&M, or the Base RNC uses cell information from the neighbour eNB/BSC as shown in the figure below:.
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Figure 5.2.3-1 IRAT Neighbour Cell Configuration without Iur













































� These operations in RNC 1 is an implementational options used in this example.
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