
3GPP TSG RAN WG3 Meeting #62
R3-083351
Prague, Czech Republic, 10th November– 14th  November, 2008

Title: 
Correction for Neighbour Info IE (EARFCN)

Agenda Item:
10.1.1b
Document for: 
Discussion and Approval
1 Introduction

During last meeting it was agreed that the neighbour information IE {PCI, CGI} is included in the X2 SETUP REQUEST, X2 SETUP RESPONSE and ENB CONFIGURATION UPDATE [1].

This document proposes to introduce additional information, namely the ERFCN of each neighbour cell.

2 Discussion
The cell sizes may differ in the different frequencies in multi frequency scenarios. The PCI assignment must not only be confusion free within neighbours within the same frequency, but also with neighbours in other frequencies. This is illustrated in Figure 1, where the cells on frequency f2 will have inter-frequency neighbour cells in frequency f1. Therefore, the larger cells in frequency f2 require that the cells in frequency f1 are confusion free over a larger distance compared to what would be required in a single frequency scenario. In this scenario, it would be beneficial to be able to exchange PCI usage across different frequencies. 

[image: image1]
Figure 1. Confusion free PCI assignment for a inter frequency scenario
A solution can be outlined as follows (see also Figure 2): 

1. A new cell (a), on frequency f1, handled by eNB1 is added to the system 

2. eNB1 detects a neighbour cell (b) on the same frequency and another cell (c) on another frequency 

3. eNB1 contacts eNB2 and eNB3 and receives the pair of  PCI and CGI for both intra and inter frequency neighbours of cell (b) and cell (c) 

4. eNB1 looks up the frequency for each received pair of PCI and CGI 

5. eNB1 excludes the PCI used on frequency f1 from the list of valid PCI
With this solution, eNB1 will be able to get information about all PCI used in frequency f1 by inter frequency neighbours of cell C.
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Figure 2. Outline of the solution for the inter frequency scenario.

If the EARFCN is not included in the Neighbour Information IE, the eNB receiving the information will have to look up the EARFCN for each received CGI. 

One solution is for eNB to ask OAM about the frequency used for a certain CGI. For the distributed PCI selection, where the eNB is first given a list of valid PCI, and where the eNB collects PCI and GCI for neighbours over X2, this requires that the eNB connects to OAM again to retrieve the frequency information for each neighbour CGI.

There may also be scenarios where different OAM is used for different part of the network. This solution therefore also requires that the OAM is aware of the frequency used by cells in all the surrounding area, including cells not under control of the same OAM. 
Another, more straightforward solution is to include the EARFCN in the Neighbour Information IE. This removes the need for EARFCN lookup from OAM.

3 Conclusions
We kindly suggest to RAN3 to add EARFCN to the Neighbour information IE and to agree a revision of X2 Big CR R3-082839 according to the text proposal of the section 5 below.
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9.1.2.3
X2 SETUP REQUEST

This message is sent by an eNB to a neighbouring eNB to transfer the initialization information for a TNL association.

Direction: eNB1 ( eNB2.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.15
	
	YES
	reject

	Global eNB ID
	M
	
	9.2.24  
	
	YES
	reject

	Served Cells
	
	1 to maxCellineNB
	
	This is all the eNB cells 
	YES
	reject

	     >Served Cell Information
	M
	
	9.2.10
	
	–
	–

	   >Neighbour Information
	
	0 to maxnoofNeighbours
	
	
	–
	–

	         >>ECGI
	M
	
	ECGI

9.2.16
	E-UTRAN Cell Global Identifier of the neighbour cell
	–
	–

	         >>PCI
	M
	
	INTEGER (1..504, …)
	Physical Cell Identifier of the neighbour cell
	–
	–

	       >>CHOICE EARFCN-Info
	M
	
	
	
	–
	–

	       >>>FDD
	
	
	
	
	
	

	        >>>>EARFCN-FDD
	
	1
	
	
	–
	–

	          >>>>>UL EARFCN
	M
	
	EARFCN

9.2.28


	Corresponds to NuL in ref. [16]
	–
	–

	          >>>>>DL EARFCN
	M
	
	EARFCN

9.2.28
	Corresponds to NdL in ref. [16]
	–
	–

	       >>>TDD
	
	
	
	
	
	

	        >>>>EARFCN
	M
	
	9.2.28
	Corresponds to NdL/NuL in ref. [16]
	–
	–

	GU Group Id List
	
	0 to maxfPools
	
	This is all the pools to which the eNB belongs to
	YES
	reject

	     >GU Group Id
	M
	
	9.2.22 
	
	-
	-
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9.1.2.4
X2 SETUP RESPONSE

This message is sent by an eNB to a neighbouring eNB to transfer the initialization information for a TNL association.

Direction: eNB2 ( eNB1.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.15
	
	YES
	reject

	Global eNB ID
	M
	
	9.2.24
	
	YES
	reject

	Served Cells
	
	1 to maxCellineNB
	
	This is all the eNB cells
	YES
	reject

	   >Served Cell Information
	M
	
	9.2.10
	
	–
	–

	   >Neighbour Information
	
	0 to maxnoofNeighbours
	
	
	–
	–

	         >>ECGI
	M
	
	ECGI

9.2.16
	E-UTRAN Cell Global Identifier of the neighbour cell
	–
	–

	         >>PCI
	M
	
	INTEGER (1..504, …)
	Physical Cell Identifier of the neighbour cell
	–
	–

	       >>CHOICE EARFCN-Info
	M
	
	
	
	–
	–

	       >>>FDD
	
	
	
	
	
	

	        >>>>EARFCN-FDD
	
	1
	
	
	–
	–

	          >>>>>UL EARFCN
	M
	
	EARFCN

9.2.28


	Corresponds to NuL in ref. [16]
	–
	–

	          >>>>>DL EARFCN
	M
	
	EARFCN

9.2.28
	Corresponds to NdL in ref. [16]
	–
	–

	       >>>TDD
	
	
	
	
	
	

	        >>>>EARFCN
	M
	
	9.2.28
	Corresponds to NdL/NuL in ref. [16]
	–
	–
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9.1.2.8
ENB CONFIGURATION UPDATE

This message is sent by an eNB to a peer eNB to transfer updated information for a TNL association.

Direction: eNB1 ( eNB2. 

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.15
	
	YES
	reject

	Served Cells To Add
	
	0 to maxCellineNB
	
	
	GLOBAL
	reject

	   >Served Cell Information
	M
	
	9.2.10
	
	–
	–

	   >Neighbour Information
	
	0 to maxnoofNeighbours
	
	
	–
	–

	         >>ECGI
	M
	
	ECGI

9.2.16
	E-UTRAN Cell Global Identifier of the neighbour cell
	–
	–

	         >>PCI
	M
	
	INTEGER (1..504, …)
	Physical Cell Identifier of the neighbour cell
	–
	–

	       >>CHOICE EARFCN-Info
	M
	
	
	
	–
	–

	       >>>FDD
	
	
	
	
	
	

	        >>>>EARFCN-FDD
	
	1
	
	
	–
	–

	          >>>>>UL EARFCN
	M
	
	EARFCN

9.2.28


	Corresponds to NuL in ref. [16]
	–
	–

	          >>>>>DL EARFCN
	M
	
	EARFCN

9.2.28
	Corresponds to NdL in ref. [16]
	–
	–

	       >>>TDD
	
	
	
	
	
	

	        >>>>EARFCN
	M
	
	9.2.28
	Corresponds to NdL/NuL in ref. [16]
	–
	–

	Served Cells To Modify
	
	0 to maxCellineNB
	
	
	GLOBAL
	reject

	   >Old ECGI
	M
	
	ECGI

9.2.16
	This is the old E-UTRAN Cell Global Identifier
	-
	-

	   >Served Cell Information
	M
	
	9.2.10
	
	–
	–

	   >Neighbour Information
	
	0 to maxnoofNeighbours
	
	
	–
	–

	         >>ECGI
	M
	
	ECGI

9.2.16
	E-UTRAN Cell Global Identifier of the neighbour cell
	–
	–

	         >>PCI
	M
	
	INTEGER (1..504, …)
	Physical Cell Identifier of the neighbour cell
	–
	–

	       >>CHOICE EARFCN-Info
	M
	
	
	
	–
	–

	       >>>FDD
	
	
	
	
	
	

	        >>>>EARFCN-FDD
	
	1
	
	
	–
	–

	          >>>>>UL EARFCN
	M
	
	EARFCN

9.2.28


	Corresponds to NuL in ref. [16]
	–
	–

	          >>>>>DL EARFCN
	M
	
	EARFCN

9.2.28
	Corresponds to NdL in ref. [16]
	–
	–

	       >>>TDD
	
	
	
	
	
	

	        >>>>EARFCN
	M
	
	9.2.28
	Corresponds to NdL/NuL in ref. [16]
	–
	–

	Served Cells To Delete
	
	0 to maxCellineNB
	
	
	GLOBAL
	reject

	   >Old ECGI
	M
	
	ECGI

9.2.16
	This is the old E-UTRAN Cell Global Identifier of the cell to be deleted
	-
	-

	GU Group Id To Add List
	
	0 to maxPools
	
	
	GLOBAL
	reject

	    >GU Group Id
	M
	
	9.2.22
	
	-
	-

	GU Group Id To Delete List
	
	0 to maxPools
	
	
	GLOBAL
	reject

	    >GU Group Id
	M
	
	9.2.22
	
	-
	-
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1.1.1 9.3.5
Information Element definitions
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-- N

Neighbour-Information ::= SEQUENCE (SIZE (0..maxnoofNeighbours)) OF SEQUENCE {

 eCGI





 ECGI,


 pCI




 
PhyCID,
 
 eARFCN-Info


EARFCN-Info,

iE-Extensions

 ProtocolExtensionContainer { {Neighbour-Information-ExtIEs} } OPTIONAL,


...

}
Neighbour-Information-ExtIEs X2AP-PROTOCOL-EXTENSION ::= {


...

}
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