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1 Introduction
At GERAN #63 a proposal was presented for supporting extended EARFCN range in GERAN [1] [2]. The previous proposal to re-uses the 16-bit unused EARFCNs over GERAN radio interface was shown to have two limitations: (1) It does not provide 4x the increase in EARFCN number range and (2) it requires mapping to happen in the network. The proposed mechanism in [2] is to extend the EARFCN value defined SYSTEM INFORMATION TYPE 23 to 18-bits and all mobile stations supporting extended EARFCN values would need to read SYSTEM INFORMATION TYPE 23, if broadcast by the serving network, to construct the E-UTRAN neighbor cell list. Note that SYSTEM INFORMATION TYPE 23 was introduced in Release 11 for GERAN full network sharing.

This solution is feasible but has the following drawbacks:
· Mobiles not supporting GERAN full network sharing would have to support the new SI message. This increases mobile station implementation and verification cost. Furthermore, requiring mobiles to read additional SYSTEM INFORMATION message increases battery consumption. Note that mobile station would still have to read SYSTEM INFORMATION 2quater anyway as there is still significant information that is only broadcast in SYSTEM INFORMATION 2quater, such as GERAN related information, CSG cell information etc.

· Networks not supporting GERAN full network sharing would need to support SYSTEM INFORMATION TYPE 23, adding to implementation and testing.

· It does not included extended EARFCN for CSG cells.
2 Alternative Solution
Based on the issues identified in the previous section, it is proposed to provide extended EARFCN values within SYSTEM INFORMATION TYPE 2quater for non GERAN network sharing mobiles while the mechanism proposed in [1] can be used for GERAN network sharing modes.
2.1 SYSTEM INFORMAITON Type 2quater extension

The proposal is to add the extended EARFCN to SYSTEM INFORMATION Type 2quater as a Release 12 extension. The process involves the BSS providing the extend EARFCN in the extended EARFCN structure and while the EARFCN within E-UTRAN Neighbour cells struct is replaced with the reserved EARFCN value (0xFFFF). This process is depicted in Table 1.
Table 1 Process for constructing extended EARFCN list in the BSS
	Cell Index
	BSS internal Neighbour cell struct
	Transmitted Neighbour cell struct
	Extended EARFCN list

	0
	EARFCN 1 (<0xFFFF)
	EARFCN 1
	

	
	Other Parameters
	Other Parameters
	

	1
	EARFCN 2 (>0xFFFF)
	0xFFFF
	EARFCN 2

	
	Other Parameters
	Other Parameters
	

	2
	EARFCN 3 (>0xFFFF)
	0xFFFF
	EARFCN 3

	
	Other Parameters
	Other Parameters
	

	3
	EARFCN 4 (<0xFFFF)
	EARFCN 4
	

	
	Other Parameters
	Other Parameters
	


In the mobile station the reverse is done.

Table 2 Process for re-constructing E-UTRAN Neighbour cells list in the MS
	Cell Index
	Transmitted Neighbour cell struct
	Extended EARFCN list
	MS internal Neighbour cell struct

	0
	EARFCN 1
	
	EARFCN 1 (<0xFFFF)

	
	Other Parameters
	
	Other Parameters

	1
	0xFFFF
	EARFCN 2
	EARFCN 2 (>0xFFFF)

	
	Other Parameters
	
	Other Parameters

	2
	0xFFFF
	EARFCN 3
	EARFCN 3 (>0xFFFF)

	
	Other Parameters
	
	Other Parameters

	3
	EARFCN 4
	
	EARFCN 4 (<0xFFFF)

	
	Other Parameters
	
	Other Parameters


The extended EARFCN structure is simply as follows:

< Repeated Extended EARFCN struct > ::=

{ 1 < EARFCN : bit (18) > } ** 0

This means each extended EARFCN will consume (17+19)*n + 1 bits, where n is the number of extended EARFCNs.
Table 1 SI2q message space extension
	No. of Extended EARFCN Cells
	1
	2
	3
	4

	Message extension (bits)
	37
	73
	109
	144


This message extension calculation includes both the usage of reserved EARFCN values within E-UTRAN Neighbour cells struct and size of extended EARFCN. The remaining E-UTRAN neighbour cell parameters do not take up extra space if these are same as for 16-bit EARFCN frequencies. 
The extended EARFCN is also required for E-UTRAN CSG cells too. This can be done much more easily by adding a release 12 extension structure as follows.

< E-UTRAN CSG Extended EARFCN struct > ::= 


{ 1 < CSG_EARFCN : bit (18) > } ** 0 ;


-- E-UTRAN CSG Dedicated Frequencies

3 Conclusion

The document presented an alternative approach to include extended EARFCN values in SYSTEM INFORMATION Type 2quater. Although the proposed method extends the size of this broadcast message but it simplifies both MS and BSS implementation. The increased power consumption is less than if new system information message is used because with the proposal in [1] mobile station would still have to read SYSTEM INFORMATION TYPE 2quater and read the complete SYSTEM INFORMATION Type 23.
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