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	Reason for change:
	Signalling of Multiple Frequency Band Indicators (MFBI) is supported in E-UTRAN from Rel-8 and in UTRAN from Rel-10 (although earlier support is possible) for UEs in idle and connected mode.
In the LS GP-130088/R2-130886 received at G#57, GERAN is requested to introduce signalling support for MFBI.

In order to succeed with an inter-RAT handover (or a channel release with redirection) of an MFBI capable MS not supporting the legacy frequency band in the E-UTRAN or UTRAN target cell, the BSS need to know which of the overlapping frequency bands in the target cell is supported by the MS. Hence the MFBI capable MS need to indicate its support for at least one of the overlapping frequency bands in the measurement report sent to the BSS.

As of today a legacy MS would expect the BSS to send only one EARFCN/UARFCN per physical carrier frequency in the PACKET MEASUREMENT ORDER and PACKET CELL CHANGE ORDER messages. With the introduction of MFBI support, the BSS shall be able to provide overlapping frequency bands by including two or more EARFCNs/UARFCNs referring to one and the same physical carrier frequency in the PMO and PCCO messages.

	
	

	Summary of change:
	BSS may send different EARFCN/UARFCN values referring to different frequency bands but to one and the same physical carrier frequency in the PMO and PCCO messages to a mobile station indicating support for MFBI in MS RAC IE.

The rules for building the 3G/E-UTRAN Neighbour Cell lists are modified for a mobile station supporting MFBI.


	
	

	Consequences if not approved:
	No support for MFBI in GERAN which would prevent inter-RAT handover to E-UTRAN and UTRAN neighbour cells in some scenarios (e.g. if the MS supports one of the overlapping frequency bands but not the legacy band in the E-UTRAN/UTRAN neigbour cell).
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	Other comments:
	Introduction of MFBI-support in GERAN also implies new E-UTRAN and UTRAN MFBI capability bits in MS Classmark 3 IE and MS Radio Access Capability IE in TS 24.008.


================ first change ================
5.6.3.1
Deriving the 3G Neighbour Cell list from the 3G Neighbour Cell description

In a cell without a PBCCH allocated, the 3G Neighbour Cell list is given by one or more instances of the SI2quater message with the same 3G_BA_IND value or alternatively, if the SI23 message is broadcast in the cell and for a mobile station supporting network sharing, by one or more instances of the SI23 message with the same SI 23_3G_BA_IND value. 

In a cell with a PBCCH allocated, the 3G Neighbour Cell list is given by one or more instances of the PSI3quater message with the same PSI3_CHANGE_MARK value. 

The 3G Neighbour cell list may be modified by a PACKET CELL CHANGE ORDER message (in which case the reference list is given on the new cell) or by one or more instances of the PACKET MEASUREMENT ORDER message with the same 3G_BA_IND value as in the SI2quater message or PSI3_CHANGE_MARK value as in the PSI3quater message. When a mobile station supporting network sharing builds its 3G Neighbour Cell list from the information received in the SI23 message, this list shall only be modified if the mobile station receives a PACKET CELL CHANGE ORDER message (in which case the reference list is given on the new cell) or one or more instances of the PACKET MEASUREMENT ORDER message with the same 3G_BA_IND value as the  SI 23_3G_BA_IND value in the SI23 message.

The 3G Neighbour Cell list may contain up to 96 3G Neighbour Cells and/or UTRAN frequencies for RSSI reporting.

Each 3G Neighbour Cell Description received is added to the 3G Neighbour Cell list, starting with the index equal to the parameter Index_Start_3G. If this parameter is not present then the value 0 shall be used.

For each 3G Neighbour Cell Description received, the cells / UTRAN frequencies are indexed in the following order:

1:
UTRAN FDD cells / UTRAN FDD frequencies: FDD UARFCNs are indexed in the order of occurrence in the 3G Neighbour Cell description. For each FDD UARFCN indicating UTRAN FDD cells, the cells are indexed in the order of increasing values of the decoded FDD_CELL_INFORMATION parameters.

2:
UTRAN TDD cells / UTRAN TDD frequencies: TDD UARFCNs are indexed in the order of occurrence in the 3G Neighbour Cell description. For each TDD UARFCN indicating UTRAN TDD cells, the cells are indexed in the order of increasing values of the decoded TDD_CELL_INFORMATION parameters.

If more than one cell / UTRAN frequency with the same index in the 3G Neighbour Cell list are provided by different instances of 3G Neighbour Cell descriptions, the cell / UTRAN frequency from the message instance with the highest index shall be used. In case the same 3G Cell / UTRAN frequency occurs more than once in the resulting 3G Neighbour Cell list, each occurrence shall be assigned an index but only the cell / UTRAN frequency with the highest index in the 3G Neighbour Cell list shall be referred to in measurement reports.

The 3G Neighbour Cell Description may contain information on 3G Neighbour Cells / UTRAN frequencies to be removed (REMOVED_3GCELL_Description). The cells / UTRAN frequencies to be removed are identified by their indices in the 3G Neighbour Cell list. Removed cells / UTRAN frequencies shall keep their indices but no measurement shall be performed. If the index is higher than 95 or points to a 3G cell / UTRAN frequency that does not exist, this shall not be considered as an error.

In a cell without PBCCH allocated, the mobile station shall only combine 3G Neighbour cells / UTRAN frequencies from SI2quater (or alternatively SI23) message instances indicating the same value of the 3G_BA_IND (or alternatively SI 23_3G_BA_IND) without any message instance indicating a different value of the 3G_BA_IND (or alternatively SI 23_3G_BA_IND) received in between.

In a cell with a PBCCH allocated, the mobile station shall only combine 3G Neighbour cells / UTRAN frequencies from PSI3quater messages indicating the same PSI3_CHANGE_MARK value.

If a 3G Neighbour Cell Description includes non-supported frequencies or Radio Access Technologies or if the same cell / UTRAN frequency occurs more than once, this shall not be considered as an error; indices in the 3G neighbour Cell list shall be incremented accordingly. If a cell / UTRAN frequency is provided for an index higher than 95 in the 3G Neighbour Cell list, this shall not be considered as an error; the cell / UTRAN frequency shall not be included in the 3G Neighbour Cell list.
For a mobile station indicating support for UTRA Multiple Frequency Band Indicators (MFBI) in the MS Radio Access Capabilities IE (see 3GPP TS 24.008), the network may send different FDD ARFCN values corresponding to different frequency bands but designating the same physical UTRAN frequency in the PACKET CELL CHANGE ORDER message or in the PACKET MEASUREMENT ORDER message. When a PACKET CELL CHANGE ORDER message or a PACKET MEASUREMENT ORDER message is received by the MFBI capable MS, each occurrence of a FDD ARFCN corresponding to different frequency bands but designating the same physical UTRAN frequency shall be assigned an index in the 3G Neighbour Cell list. However, only the highest index in the list that corresponds to a supported frequency band shall be referred to in measurement reports.
The MS behaviour is not specified if the number of 3G frequencies or cells exceeds the MS monitoring capabilities as defined in 3GPP TS 45.008.
================ last change ================
5.6.3.1a
Deriving the E-UTRAN Neighbour Cell list from the Repeated E-UTRAN Neighbour Cell information

The E-UTRAN Neighbour Cell list is given by one or more instances of the SI2quater message with the same 3G_BA_IND value, or alternatively, if the SI23 message is broadcast in the cell and for a mobile station supporting network sharing, by one or more instances of the SI23 message with the same SI 23_3G_BA_IND value, see 3GPP TS 44.018.

If the mobile station receives a full set of instances of the PACKET MEASUREMENT ORDER message (see sub-clause 11.2.9b) with the same 3G_BA_IND value as in the SI2quater message, each E-UTRAN Parameters Description IE received therein shall be used to modify the E-UTRAN Neighbour Cell list received from SI2quater. When a mobile station supporting network sharing builds its E-UTRAN Neighbour Cell list from the information received in the SI23 message, this list shall only be modified if the mobile station receives a full set of instances of the PACKET MEASUREMENT ORDER message with the same 3G_BA_IND value as the SI 23_3G_BA_IND value in the SI23 message, in which case each E-UTRAN Parameters Description IE received therein shall be used to modify the E-UTRAN Neighbour Cell list received from SI23.
The E-UTRAN Neighbour Cell list may contain up to 8 E-UTRAN frequencies. Each frequency described by a Repeated E-UTRAN Neighbour Cell IE is added to the E-UTRAN Neighbour Cell list in the order in which they appear in the message. Different instances of the Repeated E-UTRAN Neighbour Cells IE shall be evaluated in ascending order of the PMO_INDEX of the PACKET MEASUREMENT ORDER message that they are received in.

In case the same E-UTRAN frequency occurs more than once in the resulting E-UTRAN Neighbour Cell list, each occurrence shall be assigned an index but only the E-UTRAN frequency with the highest index in the E-UTRAN Neighbour Cell list shall be referred to in measurement reports. 
For a mobile station indicating support for E-UTRA Multiple Frequency Band Indicators (MFBI) in the MS Radio Access Capabilities IE (see 3GPP TS 24.008), the network may send different EARFCN values corresponding to different frequency bands but designating the same physical E-UTRAN frequency in the PACKET MEASUREMENT ORDER message. When a PACKET MEASUREMENT ORDER message is received by the MFBI capable MS, each occurrence of an EARFCN corresponding to different frequency bands but designating the same physical E-UTRAN frequency shall be assigned an index in the E-UTRAN Neighbour Cell list. However, only the highest index in the list that corresponds to a supported frequency band shall be referred to in measurement reports.
The mobile station behaviour is not specified if the number of E-UTRAN frequencies exceeds the MS monitoring capabilities as defined in 3GPP TS 45.008.

NOTE 1:
Multiple instances of a PACKET MEASUREMENT ORDER message may be received as described in sub-clause 11.2.9b.
