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1 Introduction

In RAN#53, the new work item, Further Self Optimizing Networks (SON) enhancements, was approved in [1] and the corresponding enhancements to ANR are defined as follows:

4)
Extensions to existing ANR mechanisms

Enabling exchange of neighbour cell relations of cells belonging to different RATs, especially between UTRAN and LTE. 
The ANR is now applicable to UTRAN and E-UTRAN, with detection of inter-RAT Neighbour relation in both sides. A signalling-based solution which involved respective networks nodes may give improvement for the Inter-RAT Neighbouring Relation (NR) verification and coordination considering the dynamic changes in network topologies.
Allowing ANR for CSG cells and other improvements for ANR in UMTS.
In this document, we discuss the benefits of enabling exchange of neighbour cell relations belongs to different RATs and possible way for exchange of neighbour cell relations.
2 Discussion
2.1 R10 Inter-RAT ANR
LTE ANR and UTRAN ANR have been discussed in R9 and R10 respectively. Both LTE ANR and UTRAN ANR are based on UE report to update neighbour cell list respectively. Currently no GSM ANR mechanism exists.
For LTE ANR, the missing UTRAN/GSM neighbour cell can be detected and reported to eNB for handover. The reported info includes PSC and cell identity to uniquely differentiate the cell. To obtain the cell identity of inter-RAT cell, measurement gap will be configured and UE traffic may be impacted.
For UTRAN ANR, the GSM and E-UTRAN neighbour cells will be reported to RNC through inter-RAT cell reselection procedure. The reported info includes cell identity to differential a cell uniquely.
2.2 Benefits of Neighbour Cell Relation Exchange

In RAN3#69, it has been proposed that the eNB transfers the NRT information which is configured by LTE ANR procedure to the RNC [2]. The benefits of neighbour cell relation exchange may include:
· To enable neighbour relation exchange, the detection of UTRAN/GSM neighbour cell can be realized earlier. The timing of UTRAN ANR capable UE is expected to be available much later than LTE ANR capable UE, and there is no GSM ANR for now.

· Enabling neighbour relation exchange can reduce the 3G NRT updating time. When 3G cells in wide areas needs to be reconfigured, significant time may be required by UE report until the whole update completes for eNB. 
· Compared with UE report solution, the neighbour relation exchange can also decrease the impact to LTE UE performance when executes LTE ANR in measurement gap.
Based on the analysis above, it is proposed that:

Proposal 1: Neighbour cell relation exchange should be introduced for inter-RAT ANR.

2.3 Solution of Neighbour Cell Relation exchange

Based on the above benefits, the neighbour cell relation exchange should include mirror neighbour relation check and getting cell info of missing neighbour cells. 

The mirror neighbour relation check is to find out whether to add the cells according to report from the other RAT. This function needs additional communication between different RAT nodes.

From the achievement of cell info perspective, the contents of exchange info depend on different RATs. According to RNSAP, the neighbour GSM cell info includes:
9.2.1.41C
Neighbouring GSM Cell Information
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description
	Criticality
	Assigned Criticality

	Neighbouring GSM Cell Information
	
	1..<maxnoofGSMneighbours>
	
	
	GLOBAL
	ignore

	>CGI
	
	1
	
	Cell Global Identity as defined in TS 23.003 [1].
	–
	

	>>LAI
	
	1
	
	
	–
	

	>>>PLMN Identity
	M
	
	OCTET STRING (3)
	- digits 0 to 9, two digits per octet,

- each digit encoded 0000 to 1001,

- 1111 used as filler

- bit 4 to 1 of octet n encoding digit 2n-1

- bit 8 to 5 of octet n encoding digit 2n

-The PLMN Identity consists of 3 digits from MCC followed by either 
-a filler plus 2 digits from MNC (in case of 2 digit MNC) or 
-3 digits from MNC (in case of a 3 digit MNC).
	–
	

	>>>LAC
	M
	
	OCTET STRING (2)
	0000 and FFFE not allowed
	–
	

	>>CI
	M
	
	OCTET STRING (2)
	
	–
	

	>Cell Individual Offset
	O
	
	9.2.1.7
	The Cell Individual Offset to be used for Ues using DCHs. If the Extended GSM Cell Individual Offset IE is present, the Cell Individual Offset IE shall be set to 

a) –10dB if the Extended GSM Cell Individual Offset IE is < ‑10dB 

and

b) 10dB if the Extended GSM Cell Individual Offset IE is > 10dB.
	–
	

	>BSIC
	
	1
	
	Base Station Identity Code as defined in TS 23.003 [1].
	–
	

	>>NCC
	M
	
	BIT STRING(3)
	Network Colour Code.
	–
	

	>>BCC
	M
	
	BIT STRING(3)
	Base Station Colour Code.
	–
	

	>Band Indicator
	M
	
	ENUMERATED(DCS 1800 band, PCS 1900 band, …)
	Indicates whether or not the BCCH ARFCN belongs to the 1800 band or 1900 band of GSM frequencies.
	–
	

	>BCCH ARFCN
	M
	
	INTEGER(0..1023)
	BCCH Frequency as defined in TS 05.05 [29].
	–
	

	>Coverage Indicator
	O
	
	9.2.1.12G
	
	YES
	ignore

	>Antenna Co-location Indicator
	O
	
	9.2.1.2C
	
	YES
	ignore

	>HCS Prio
	O
	
	9.2.1.30N
	
	YES
	ignore

	> SNA Information 
	O
	
	9.2.1.52Ca
	
	YES
	ignore

	>GERAN Cell Capability
	O
	
	9.2.1.30Fa
	
	YES
	ignore

	>GERAN Classmark
	O
	
	9.2.1.30Fb
	
	YES
	ignore

	>Extended GSM Cell Individual Offset
	O
	
	9.2.1.26Bb
	The Extended GSM Cell Individual Offset to be used for Ues using DCHs, for values that exceed the range of the Cell Individual Offset IE.
	YES
	ignore


The IEs highlighted in blue cannot be reported from UE and should be retrieved from configuration in Base RNC and/or O&M [3]. 
The neighbour E-UTRA cell info includes:
9.2.1.41De
Neighbouring E-UTRA Cell Information

	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description
	Criticality
	Assigned Criticality

	Neighbouring E-UTRA Cell Information
	
	1..<maxnoofEUTRAneighbours>
	
	
	–
	

	>ECGI
	
	1
	
	EUTRAN Cell Global Identity as defined in TS 36.401 [61].
	–
	

	>>PLMN Identity
	M
	
	OCTET STRING (3)
	- digits 0 to 9, two digits per octet,

- each digit encoded 0000 to 1001,

- 1111 used as filler

- bit 4 to 1 of octet n encoding digit 2n-1

- bit 8 to 5 of octet n encoding digit 2n

-The PLMN Identity consists of 3 digits from MCC followed by either 
-a filler plus 2 digits from MNC (in case of 2 digit MNC) or 
-3 digits from MNC (in case of a 3 digit MNC).
	–
	

	>>E-UTRAN Cell Identifier
	M
	
	BIT STRING (28)
	The leftmost bits of the E-UTRAN Cell Identifier IE value correspond to the value of the eNB ID.
	–
	

	>CHOICE EARFCN Information
	M
	
	
	
	–
	

	>>FDD
	
	
	
	
	
	

	>>>EARFCN-FDD
	
	1
	
	
	
	

	>>>UL EARFCN
	M
	
	9.2.1.41Df

EARFCN
	Corresponds to NuL in TS 36.104 [62]
	–
	

	>>>DL EARFCN
	M
	
	9.2.1.41Df

EARFCN
	Corresponds to NdL in TS 36.104 [62]
	–
	

	>>TDD
	
	
	
	
	
	

	>>> EARFCN
	M
	
	9.2.1.41Df

EARFCN
	Corresponds to NdL in TS 36.104 [62]
	–
	


All the info for neighbour E-UTRA cell can be reported by UE. Cell info exchange for fetching cell info may not be needed.
For inter-RAT communication, RIM in Direct Information Transfer message has been defined for inter-system info transfer. In inter-RAT ANR, this procedure can still be used for neighbour cell info exchange. So it is proposed that:
Proposal 2: RIM is used for Neighbour Cell Relation in inter-RAT ANR.

3 Conclusion

In this document, we discuss the benefits of enabling exchange of neighbour cell relations belongs to different RATs and possible way for exchange of neighbour cell relations. Based on the analysis above, it is proposed that:

Proposal 1: Neighbour cell relation exchange should be introduced for inter-RAT ANR.

Proposal 2: RIM is used for Neighbour Cell Relation in inter-RAT ANR. The corresponding CR is provided as in [4].
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