3GPP TSG-SA5 (Telecom Management)
S5-080089
Meeting SA5#57, 07 - 11 January 2008, Sophia Antipolis, FRANCE

Source:
Ericsson
Title:
SON Neighbour Cell List Handling Architecture
Document for:
Approval, Information, Discussion
Agenda Item:
6.7
1
Decision/action requested

Approval of Functional Decomposition for the Automatic Neighbour Relation Function (ANR).
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3
Rationale

The Automatic Neighbour Relation (ANR) function [2] being discussed in SA5 and RAN3 will need to be deployed in the eUTRAN.  The eUTRAN will be managed via Itf-N.  

RAN3 is responsible to standardize the ANR function and capabilities under the SON context.  SA5 will need to incorporate the ANR function and capabilities in its work since SA5 defined IRPAgent needs to make certain aspects of the ANR function, e.g. the Neighbour Relation List (NRL) which is the output of ANR function, be manageable by IRPManager via the Itf-N.  Furthermore, SA5 needs to standardize neighbour cell lists (e.g. Black List, White List) visible and manageable by IRPManager.  

All the lists mentioned above affect the HO operation and should be manageable by IRPManager in a standard manner.  This paper discusses an architecture called the SON Neighbour Cell List (NCL) Handling Architecture in which the ANR function defined by RAN3 is a part.

3.1
Architecture

The following is a list of the tasks related to SON NCL Handling Architecture.
1. The ANR function needs to analyze measurements from UEs and decides on possible neighbour cells

2. The ANR function needs to instruct UEs to do measurements.

3. The ANR function needs to obtain the Global-CID from the potential neighbour.

4. The ANR function needs to decide on whether to add a recently discovered neighbour to the Neighbour Relation List (NRL).

5. The ANR function needs to decide if an X2 connection to the recently discovered neighbour is needed.

6. The ANR function needs to decide on which relations in the NRL that are outdated and needs to be removed.
7. The IRPManager needs to decide on the content of WL and BL. To assist IRPManager for such decision, IRPManager needs information such as HO meauserments; like HO attempts, HO failures (the equivalence of Attempt, Successful and Failed measurements for HO in UTRAN measurements 32.405).
To discuss the above tasks in further detail, we use the block diagram in figure 1.  
This block diagram contains all related functions and data structures of the SON NCL Handling Architecture.  It places the IRPManager, ANR Function and other functional blocks in their proper context for standardization.  
An arrow indicates data flow direction.  An example of data is the Cell identification.  Another example of data is measurements.  A line without any arrow implies data flow in both directions.  For example, the X2Handler only reads (receive data) from NRL, BL and WL.
This block diagram does not show operation interactions.  For example, the operations an IRPManager uses to fetch contents of BL, NRL and WL are not shown.  
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Figure 1: SON NCL Handling Architecture
3.2
Logical Blocks
IRPManager 
This represents an entity that runs in NMS.  In the context of ANR function, it contains the following subfunctions.

a) It allows IRPManager to know the current content of the various lists.   
b) This allows IRPManager to, base on its algorithm and using, for example, measurements as discussed in point‑7 of section 3.1, to decide the candidates for WL, write to WL for HOExecutor to consider.  
c) This subfunction allows IRPManager to, base on its algorithm, insert neighbours relations that should be blacklisted, i.e. hand over not to occur regardless of contents of WL and NRL.

d) This subfunction allows IRPManager to instruct HOExecutor to stop (or start) using the contents of NRL of a particular eNodeB, when HOExecutor is trying to determine the target cell for a hand over.  This subfunction is not to stop (or start) ANR_function.  
e) This subfunction allows IRPManager to instruct HOExecutor to stop (or start) execution of ANR function on a particular eNodeB.

HOExecutor
This represents an entity that uses the information of the WL, BL and NRL to determine the target cell for a hand over and execute the hand over for the serving cell.
X2Handler

This represents an entity that needs to examine content of WL, BL and NRL to determine if any X2 connections need to be established or removed.
WL, BL, NRL
See WL, RL NRL description/definition in [4].
Measurements
This represents the information captured by UEs needed by ANR function to determine potential neighbour cells.
UE 

It contains these sub functions

1) This function measures all its surrounding cell signal strength and report them to ANR function.
2) On request from eNodeB, this function would read global cell ids on cells identified by eNodeB.  It reports the global cell ids to ANR function.
ANR_Function

It contains a number of sub functions.

ANR_Analyze_Measurement
This function receives measurements form UE. Based on these measurements, or absence of measurements and/or other inputs, it decide that a cell is 
a) To be a member of NRL 

b) No longer a member of NRL. 
This function notifies the ANR_Read_Write_NRL function of a required modification to NRL.  
ANR_Instruct_UE

This supports interaction with UE for instructing UE to do measurements.
ANR_Read_Write_NRL
This function maintains the current Neighbour Relation List. 
4
Detailed proposal

	Changed text


5.2.4.1.3
Optimisation of the neighbourhood list

	Use Case Stage
	Evolution / Specification
	<<Uses>>

Related use 

	Goal (*)
	
	

	Actors and Roles (*)
	
	

	Telecom resources
	
	

	Assumptions
	
	

	Pre conditions
	
	

	Begins when 
	
	

	Step 1 (*) (M|O)
	
	

	Step n (M|O)
	
	

	Ends when (*)
	
	

	Exceptions
	
	

	Post Conditions
	
	

	Traceability (*)
	
	


[This table assumes a typical process, something that has a start, an end an a sequence of steps in between. However, the ANR function behaves differently. It starts when the eNB start, and ends the eNodeB is taken out of service. Actions are triggered by measurements from UEs, through a (hopefully) vendor specific function. Actions are also trigged by a vendor specific algorithm, for removig entries in the NRL. How could this be expressed?]
