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1
Introduction
Log ANR was agreed in RAN2 as a way forward for 3G ANR. It was agreed ANR measurement shouldn’t impact UE higher priority services such as user traffic, or paging. Therefore the measurement is done in Idle, Cell or URA PCH. 
This paper presents impacts on Iur signalling traffic when ANR log exchanged between nodes, and proposes solutions on the problems. 
2
Iur traffic for Internodes Log ANR
Due to the fact that log is done in Idle, and reported when UL connection present, it has already been known that the log could be reported to any arbitrary RNC neither the source or target RNC. As result, additional Iur traffic would be generated in order to forward ANR log into appropriate RNCs.

Furthermore, after the log reached to corresponded RNC, in order to build its NR table, the RNC needs to obtain comprehensive cell attributes from neighbouring RNCs. In case symmetrical NR table is supported, the information exchanges also need to be done in the opposite direction from neighbouring RNC to base RNC.   

Observation 1: There is an additional traffic intense in Iur due to ANR log and cell attributes exhanges between nodes. The increasing Iur signaling is in portion with received log from UE.
As the feature is intended to assist NW building its neighbour relation without any negative impact to existing services in UE, the feature is done in best-effort approach. In other words, it depends on UE implementation if it would strictly apply all required behaviour in configuration. Therefore, logically RNC will try to configure a mass number of UEs supporting the feature in order to make any good of the feature. UE may develop a mechanism internally to avoid similar neighbour relation is listed in its log. However, a UE can’t detect if the newly detected relation had been detected and reported by different UE. As a result, as shown in Figure 1, it could be assumed that a missing neighbour relation could be detected by several numbers of configured UEs. 

[image: image1.emf]An example of ANR Log from UE1:

1_entry: BaseCell.C1(RNC_A, L1 Info,L2 Info), NeighbourCell.C2(RNC_B, L1 Info, L2 Info);

2_entry: BaseCell.C4(RNC_A, L1 Info,L2 Info), NeighbourCell.C9(RNC_C, L1 Info, L2 Info);

:

:

N_entry: BaseCell.C6(L1 Info,L2 Info), NeighbourCell.C2(L1 Info, L2 Info);

     
[image: image2.emf]An example of ANR Log from UE2:

1_entry: BaseCell.C1(RNC_C, L1 Info,L2 Info), NeighbourCell.C2(RNC_D, L1 Info, L2 Info);

2_entry: BaseCell.C1(RNC_A, L1 Info,L2 Info), NeighbourCell.C2(RNC_B, L1 Info, L2 Info);


Figure 1 Similar missing neigbour relation detected by several UEs
In order to properly routing the log, receiving RNC has to analyse the log entries and obtains necessary routing information from different source if needed. Therefore, as a matter of fact, receiving RNC has the ability to check and detect any duplicate neighbour relation provided in the log 
As consequence, simply direct propagating the whole ANR log received from several UEs into all related RNCs doesn’t ease the traffic intense in Iur. Indeed, it generates un-necessary traffic due to similar neighbour relation contents in the log.
Observation 2: A mass number of UE is configured for ANR to take adavantage of its best effort approach. Consequently, similar neighbouring relation could be detected by several UEs configured for ANR.

In the other hand, the RNCs, which supposed to use the missing neighbour relation, may not update their neighbour relation table due such specific reasons. The reason may due to operator policies that a specific neighbour cell is not intended to be cell reselection or handover target. Also, according to TS25.331 (listed in Annex A), the maximum number of neigbouring cells broadcasted in SIB is 32. Hence, UE may detect a cell which is not listed the neighbouring cell list, and reported the cell. However due to above internal allowed maximum number of neighbouring listed, the newly detected cells might not be listed in the base RNC neighbour relation table.  In such scenario, receiving RNC could be informed a preference reporting list by base/neighbour RNC autonomously or via response message.
Observation 3: Due to unpredertemined UE mobility, there will be multiple nodes source for reporting. There is also condition when a specific missing neighbour relation isn’t targeted as neighbour cell list.
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 Figure 2 Multiple source nodes for log reporting 

3
Proposal

Considering the above observations, it is proposed RAN3 to acknowledge increasing traffic intense in Iur and agree to the following proposals:
Proposal 1: In order to ease traffic intense in Iur, Receiving RNC only forwards necessary log entry to specific RNCs. This could prevent propagating duplicate log filtering and handling analysis in other RNCs receiving log via Iur. New class 2 procedure indicating only relevant log entries could be added for the above purpose.
Proposal 2: An RNC receiving ANR log via Iur (Base RNC/Neighbour RNC) should be able to notify to sender side RNC (Receiving RNC) on the preference list of the reported cells. In order to notify Receiving RNC, a new class 2 procedure is used. This class 2 procedure could be initiated autonomously by an RNC which doesn’t expect reporting for specific cells. In turn,  Receiving RNC may use this preference to decide forwarding or discarding the relevant log entries. 
The text proposal for Stage-2 TS.25.484 is in Annex-B. Proposal for Stage-3 modifications to TS25.423 is in [4].  
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ANNEX A TS25.331 Max neigbouring cell info list
	maxCellMeas
	Maximum number of cells to measure
	32
	


10.3.7.33
Intra-frequency cell info list
Contains the information for the list of measurement objects for an intra-frequency measurement.

	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description
	Version

	CHOICE Intra-frequency cell removal
	OP
	
	
	Absence of this IE is equivalent to choice "Remove no intra-frequency cells".
	

	>Remove all intra-frequency cells
	
	
	
	(no data)
	

	>Remove some intra-frequency cells
	
	
	
	
	

	>>Removed intra-frequency cells
	MP
	1 to <maxCellMeas>
	
	
	

	>>>Intra-frequency cell id
	MP
	
	Integer(0 .. <maxCellMeas> - 1)
	
	

	>Remove no intra-frequency cells
	
	
	
	(no data)
	

	New intra-frequency cells
	OP
	1 to <maxCellMeas>
	
	This information element must be present when "Intra-frequency cell info list" is included in the system information
	

	>Intra-frequency cell id
	OP
	
	Integer(0 .. <maxCellMeas> - 1)
	
	


10.3.7.13
Inter-frequency cell info list
Contains the information for the list of measurement objects for an inter-frequency measurement.

	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description
	Version

	CHOICE Inter-frequency cell removal
	OP
	
	
	
	

	>Remove all inter-frequency cells
	
	
	
	No data
	

	>Remove some inter-frequency cells
	
	
	
	
	

	>>Removed inter-frequency cells
	MP
	1 .. <maxCellMeas>
	
	
	

	>>>Inter-frequency cell id
	MP
	
	Integer(0 .. <maxCellMeas>-1)
	
	

	>No inter-frequency cells removed
	
	
	
	No data
	

	New inter-frequency cells 
	OP
	1 to <maxCellMeas>
	
	
	

	>Inter-frequency cell id
	MD
	
	Integer(0 .. <maxCellMeas>-1)
	
	


10.3.7.23
Inter-RAT cell info list
Contains the information for the list of measurement objects for an inter-RAT measurement.

	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description
	Version

	CHOICE Inter-RAT cell removal
	MP
	
	
	
	

	>Remove all inter-RAT cells
	
	
	
	(no data)
	

	>Remove some inter-RAT cells
	
	
	
	
	

	>>Removed inter-RAT cells
	MP
	1 to <maxCellMeas>
	
	
	

	>>>Inter-RAT cell id
	MP
	
	Integer(0 .. <maxCellMeas> - 1)
	
	

	>Remove no inter-RAT cells
	
	
	
	(no data)
	

	New inter-RAT cells 
	MP
	1 to <maxCellMeas>
	
	Although this IE is not always required, need is MP to align with ASN.1
	


Annex B- Text Proposal To 3GPP TS 25.484
3.1
Definitions

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
---------------------------------------------------------------New text start--------------------------------------------------------
X
Message sequences at reception of an ANR report in the RNC

When the UE indicates it has an ANR report, the RNC shall request the report using RRC signalling. The Receiving RNC shall use the globally unique cell identities to determine the network addresses of the nodes controlling the cells in the ANR report (RNC, BSC, eNB). Receiving RNC forwards the relevant log entries to appropriate RNCs if other RNCs involment is needed. This chapter illustrates the handling and message sequences to be used to configure a new neighbour relation for a UTRAN cell.

X.1 Iur Connectivity exists for receiving RNC

This chapter describes the handling in the Receiving, Base and Neighbour RNCs when Iur connectivity exists between the involved RNCs.
X.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 address of the RNCs controlling the Base UTRAN Cell(s) in the ANR report. The Receiving RNC should handle the neighbour relation for Base UTRAN cells in the ANR report, if the Base RNC is also the Receiving RNC. 

If Base RNC is another RNC, the relevant ANR report is forwarded to the remote RNC over Iur. 
[Note: Optionally the network address of the controlling RNC of the Neighbour Cells of the ANR report may be retrieved and an ANR report would be sent to these RNCs over Iur (FFS).]
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Figure X‑1 ANR Report over Uu for UTRAN cells

X.1.2
ANR report over Iur for UTRAN cells
When an RNC receives an ANR report from another RNC it retrieves the necessary information for neighbour UTRAN cells and handles the neighbour relation as shown in the figure below:
Receiving RNC forwards only the relevant log entries to other RNCs. 
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Figure X‑2 ANR Report over Iur for UTRAN cells

X.1.3
ANR Report over Iur for IRAT cells
When an RNC receives an ANR report containing IRAT neighbour cells from another RNC via Iur and if the Base RNC is Receiving RNC, it retrieves the necessary information for neighbour IRAT cells from O&M and establish the neighbour relation.
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Figure X‑3 ANR Report over Iur for IRAT cells

X.2 Iur Connectivity does not exist for receiving RNC

This chapter describes the handling in the Receiving RNC when Iur connectivity does not exist between the receiving RNC and a base RNC included in the ANR report. 

[FFS Note: Iur connectivity shall always exist between base RNC and neighbour RNC.]
X.2.1
 ANR report over Uu for UTRAN and inter-RAT cells

When receiving an ANR report over Uu the Receiving RNC uses the globally unique cell identities to determine the network address of the Base RNCs in the ANR report. The Receiving RNC handles the neighbour relation for Base UTRAN cells in the ANR report if the Base RNC is also the Receiving RNC.. 

[Note: If a Base UTRAN Cell in the ANR report is controlled by another RNC to which no Iur connectivity exists it is FFS if this neighbour relation shall be deleted or if another infrastructure interface than Iur shall be used to handle the neighbour relation.]
[Note: If the Base RNC is also the Receiving RNC, but there is no Iur connectivity with the Neighbour RNC, it is FFS if this neighbour relation shall be deleted or if OAM or another infrastructure interface than Iur shall be used to handle the neighbour relation.]
 [Note: Optionally the network address of the controlling RNC of the Neighbour Cells of the ANR report may be retrieved and stored along with OAM-retrieved configuration (FFS).]
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Figure X-4 UTRAN network without Iur between clusters of RNCs

Example of the handling in a receiving RNC when there is no Iur connectivity to a base RNC 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(RNC1)

· B.C3(RNC1) -> N.C4(RNC2)

· B.C5(RNC4) -> N.C6(RNC3)

· B.C7(RNC2) -> N.C8(RNC1)
In the role of a receiving RNC, the RNC 1 uses the RRC Cell-ID of Base UTRAN Cells [and optionally Neighbour Cells (FFS)] to retrieve the addresses of the CRNC (from configuration and/or O&M). RNC 1 discards the entry B.C5(RNC4) -> N.C6(RNC3) as there are no connectivity between RNC 1 and RNC 3 respectively between RNC 1 and RNC 4, other type of connectivity between receiving - base RNC than via Iur is FFS in Rel10.
RNC 1 identifies the neighbour relations where RNC 1 is the base RNC and performs the actions of a base RNC as described in X.1.1 and X.3, in the example above for the relations B.C1(RNC1) -> N.C2(RNC1), B.C3(RNC1) -> N.C4(RNC2).

[Note: Optionally RNC 1 also identifies the neighbour relations where RNC 1 is the neighbour RNC and uses reverse neighbour handling N.C7(RNC2) <- B.C8(RNC1) FFS]
X.2.2
ANR report over an infrastructure interface for UTRAN cells
[Note: FFS if this case is supported in Rel-10]
X.2.3
ANR report over an infrastructure interface for IRAT cells

[Note: FFS if this case is supported in Rel-10]
X.3
ANR Report over Uu for IRAT cells
When an RNC receives an ANR report over Uu containing IRAT neighbour cells and if the Base RNC is Receiving RNC, it retrieves the necessary information for neighbour IRAT cells from O&M and/or information from the ANR logs and handles the neighbour relation. Otherwise if the Base RNC is another RNC, the Receiving RNC performs the operations described in previous sections. 
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Figure X‑5 ANR Report over Uu for IRAT cells

---------------------------------------------------------------New text end--------------------------------------------------------
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      - B.C1 (RNC1) -> N.C3 (GERAN)
      - B.C2(RNC1) -> N.C4 (LTE)


RNC2
(Role:
- Receiving RNC)
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RNC1 retreives its neighbours:
 - B.C1(RNC1) -> N.C3 (GERAN)
 - B.C2(RNC1) -> N.C4 (LTE)


RNC1
(Role:
- Base RNC)


Inter RAT – ANR report received from UE


Store IRAT neighbour cells in NRT after interaction with O&M. Store cell configuration parameters and address to controlling node (BSC or eNB), retreived from configuration and/or O&M.


O&M


Neighbour handling C1 (RNC1) -> C3 (GERAN), 
C2 (RNC1) -> C4 (LTE)
[implementation dependent]


UE ANR Report
 - B.C1(RNC1) -> N.C3 (GERAN)
 - B.C2(RNC1) -> N.C4 (LTE)


ANR report request 


UE



