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5.6.3
Additional measurement and reporting parameters

Some parameters from the PACKET MEASUREMENT ORDER, PACKET CELL CHANGE ORDER, SI2quater, SI23,  PSI3bis, PSI3ter, PSI3quater or PSI5 messages allow to build GPRS Measurement Parameters, GPRS 3G Measurement Parameters, GPRS E-UTRAN Measurement Parameters and neighbour cell lists which are used for Network Control (NC) measurement reporting.

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.

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.

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. 
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.

5.6.3.2
Deriving BA(GPRS) and the GSM Neighbour Cell list

In a cell without a PBCCH allocated, BA(GPRS) is equal to the BA (list) from the SI2/SI2bis/SI2ter messages. BSICs from the GPRS BSIC Description from one or more instances of the SI2quater message (if broadcast) shall be associated with BA(GPRS) with the same BA_IND value to create the GSM Neighbour Cell list, as described in 3GPP TS 44.018 (sub-clause 3.4.1.2.1.2). When the mobile station has acquired the GSM Neighbour Cell list, the mobile station shall include in the measurement reports only cells present in that list. If GPRS BSIC Description is not broadcast, the GSM Neighbour Cell list is equal to BA(GPRS) (only a frequency list).

In a cell with a PBCCH allocated, BA(GPRS) is derived from the neighbour cell parameters sent in PSI3 and ascending order of PSI3bis on PBCCH with the same PSI3_CHANGE_MARK value (see sub-clause 11.2.20). Each neighbour cell listed in PSI3 and in one or more instances of PSI3bis is assigned an ascending index used for measurement reports. The first neighbour cell in PSI3 has the lowest index (= 0), and the last neighbour cell in the highest indexed PSI3bis message has the highest index. The GSM Neighbour Cell list is equal to BA(GPRS).

The GSM Neighbour Cell list may contain up to 96 GSM Neighbour Cells. The total number of frequencies to measure shall not exceed 32. If the list includes more than 32 frequencies, the MS shall only measure the 32 frequencies with the lowest indices.

The GSM Neighbour Cell list may be modified by "NC Frequency List" in 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 BA_IND value or PSI3_CHANGE_MARK value.

The "NC Frequency List" may add cells to the GSM Neighbour Cell list (see sub-clauses 11.2.4 and 11.2.9b). These cells shall be added at the end of the GSM Neighbour Cell list and indexed in the order of occurrence within the PACKET CELL CHANGE ORDER message or ascending instances of the PACKET MEASUREMENT ORDER message. The list of added cells may contain GPRS and optionally Iu mode cell re-selection parameters. The "NC Frequency List" does not impact the serving cell parameters.

The "NC Iu Mode Only Capable Cell List" may add cells to the GSM Neighbour Cell list (see sub-clauses 11.2.4 and 11.2.9b). These Iu mode only capable cells shall be added at the end of the GSM Neighbour Cell list after A/Gb mode or both A/Gb and Iu mode capable cells and indexed in the order of occurrence within the PACKET CELL CHANGE ORDER message or ascending instances of the PACKET MEASUREMENT ORDER message. The list of added cells may contain Iu mode only cell re-selection parameters.

In case the same cell (ARFCN+BSIC) or the same ARFCN without BSIC occur more than once in the resulting GSM Neighbour Cell list, each occurrence shall be assigned an index but only the cell with the highest index shall be used for cell re-selection and referred to in measurement reports.

The "NC Frequency List" may delete frequencies from the BA(GPRS) list (see sub-clause 11.2.9b). The frequencies to be removed are identified by their indices in the BA(GPRS). In this case all cells associated with the removed frequencies shall be removed from the GSM Neighbour Cell list. Removed cells/frequencies shall keep their indices but no measurements or reporting shall be performed. If the index points to a cell that does not exist, this shall not be considered as an error.

If the mobile station receives a PACKET MEASUREMENT ORDER message (full set of instances) with changed PMO_IND parameter value, any old "NC frequency list" shall be deleted. If the last PACKET MEASUREMENT ORDER message (full set of instances) does not contain a "NC frequency list" (no added or deleted frequencies) the mobile station shall return to BA(GPRS).

In a cell without PBCCH allocated, if the BA_IND parameter is changed, the mobile station shall re-read and rebuild the GSM Neighbour Cell list.

In a cell with a PBCCH allocated, if PSI3_CHANGE_MARK is changed, the mobile station shall re-read and rebuild the GSM Neighbour Cell list.

5.6.3.3
Deriving the Neighbour Cell list from the GSM Neighbour Cell list and the 3G Neighbour Cell list

The Neighbour Cell list may contain up to 96 Neighbour Cells. For report with the PACKET ENHANCED MEASUREMENT REPORT message, the Neighbour Cell list is the concatenation of the GSM Neighbour Cell list and the 3G Neighbour Cell list (if any). In this concatenation the value of the parameter Absolute_Index_Start_EMR is added to the 3G Neighbour Cell list indices. If the same index occurs for a GSM Cell and a 3G Cell, the GSM Cell shall be used.

NOTE:
For report with the PACKET MEASUREMENT REPORT message, the concatenated list is not used. Instead, the two lists are used separately, as defined in table 11.2.9.2 from sub-clause 11.2.9.

5.6.3.4
GPRS Real Time Differences

The GPRS Real Time Difference list may contain up to 96 Real Time Difference parameters.

In a cell without PBCCH allocated, GPRS Real Time Difference information may be received from the SI2quater message and associated with the BA (list) from the SI2/SI2bis/SI2ter messages with the same BA_IND value, see 3GPP TS 44.018. Each frequency in the BA (list) may be associated to 0, 1 or more Real Time Difference parameters. The Real Time Difference parameters may be received before the corresponding BA (list). The parameter BA_Index_Start_RTD in each structure indicates the index of the frequency in the BA (list) to be taken as a starting reference. A sub-structure is included for each frequency referenced. Each of those sub-structures indicates if 0, 1 or more RTD parameters are present for this frequency. If a frequency in the BA (list) is not provided with Real Time Difference information by any of the message instances with correct BA_IND value, it shall be assumed that no information is available for that frequency. If the MP_CHANGE_MARK parameter is changed, the mobile station shall re-read the Real Time Difference parameters.

In a cell with a PBCCH allocated, GPRS Real Time Difference information may be received from the PSI3ter messages and associated with the GSM Neighbour Cell list with the same PSI3_CHANGE_MARK value. In this case each cell may be associated to 0 or 1 Real Time Difference parameter. The Real Time Difference parameters may be received before the corresponding GSM Neighbour Cell list. The parameter Cell_Index_Start_RTD in each structure indicates the index of the cell in the GSM Neighbour Cell list to be taken as a starting reference. A sub-structure is included for each GSM Neighbour Cell referenced. Each of those sub-structures indicate if 0 or 1 RTD parameter is present for this GSM Neighbour Cell. If a cell in the GSM Neighbour Cell list is not provided with Real Time Difference information by any of the message instances with correct PSI3_CHANGE_MARK value, it shall be assumed that no information is available for that cell. If some Real Time Difference information are provided for a cell that does not exist, this shall not be considered as an error. See sub-clause 11.2.21.

5.6.3.5
GPRS Report Priority Descriptions

In a cell without PBCCH allocated, Report Priority information may be received from the SYSTEM INFORMATION TYPE 2 QUATER message and associated to the Neighbour Cell list with the same BA_IND value and 3G_BA_IND value, see 3GPP TS 44.018. If the parameter MP_CHANGE_MARK is changed, the mobile shall re-read the GPRS Report Priority information. Each REP_PRIORITY bit of this field relates to indices of the Neighbour Cell list starting with index 0.

In a cell with a PBCCH allocated, Report Priority information for GSM cells may be received from the PACKET SYSTEM INFORMATION TYPE 3 TER message and associated to the GSM Neighbour Cell list with the same PSI3_CHANGE_MARK value, see sub-clause 11.2.21a. Each REP_PRIORITY bit of this field relates to indices of the GSM Neighbour Cell list starting with index 0.

In a cell with a PBCCH allocated, Report Priority information for 3G cells may be received from the PACKET SYSTEM INFORMATION TYPE 3 QUATER message and associated to the 3G Neighbour Cell list with the same PSI3_CHANGE_MARK value, see sub-clause 11.2.21b. Each REP_PRIORITY bit of this field relates to indices of the 3G Neighbour Cell list starting with index 0.

If Report Priority information is received as part of a PACKET MEASUREMENT ORDER or PACKET CELL CHANGE ORDER message, it is associated to the Neighbour Cell list and may be received before the corresponding Neighbour Cell list. Each REP_PRIORITY bit of this field relates to indices of the Neighbour cell list, starting with index 0.

Indices exceeding the value 95 shall be ignored. If there are fewer indices than the number of Neighbour Cells, the value 0 shall be assumed for the missing bits.

5.6.3.6
GPRS Measurement Parameters and GPRS 3G Measurement Parameters

In a cell without a PBCCH allocated, GPRS Measurement Parameters, GPRS 3G Measurement Parameters and 3G Priority Parameters may be received from SI2quater message, see 3GPP TS 44.018. When the parameter MP_CHANGE_MARK is changed, the mobile station shall re-read GPRS Measurement Parameters and GPRS 3G Measurement Parameters and 3G Priority Parameters.

In a cell with a PBCCH allocated, GPRS Measurement Parameters and GPRS 3G Measurement Parameters may be received from PSI3quater and PSI5 messages, see sub-clauses 11.2.21b and 11.2.23. Additionally, 3G Priority Parameters may also be received from PSI3quater messages. When the PSI5_CHANGE_MARK parameter is changed, the MS shall re-read the corresponding Measurement Parameters and 3G Measurement Parameters. When the PSI3_CHANGE_MARK parameter is changed, the MS shall re-read the corresponding Measurement Parameters, 3G Priority Parameters and 3G Measurement Parameters.

If different values are received for the same parameter in different instances of a message, only the value in the instance with the highest index shall be used.

5.6.3.6a
GPRS E-UTRAN Measurement Parameters

This sub-clause applies only to an E-UTRAN capable mobile station.

GPRS E-UTRAN Measurement Parameters may be received from SI2quater message, see 3GPP TS 44.018. 

GPRS E-UTRAN Measurement Parameters may be modified by one or more instances of the PACKET MEASUREMENT ORDER message with the same 3G_BA_IND value as the SI2quater message.
If different values are received for the same parameter in different instances of the PACKET MEASUREMENT ORDER message, only the value in the instance with the highest index shall be used.

5.6.3.7
The GPRS 3G Cell Reselection list

This sub-clause applies only to a (3G) multi-RAT MS.

In a cell without a PBCCH allocated, the GPRS 3G Cell Reselection list is equal to the 3G Cell Reselection list that is defined in 3GPP TS 44.018.

In a cell with a PBCCH allocated, the GPRS 3G Cell Reselection list is the union of 3G Cells and/or 3G frequencies provided in one or more instances of the PSI3quater message. The GPRS 3G Cell Reselection list may contain up to 96 3G Cells. 3G Cells not provided explicitly in the PSI3quater message (frequencies on their own) are not included in these 96 cells. Up to 8 frequencies on their own can be added to these 96 cells.

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.

When the 3G Neighbour Cell list is modified by a PACKET CELL CHANGE ORDER message or by one or more instances of the PACKET MEASUREMENT ORDER message with the same 3G_BA_IND value as in the SI2quater message, the GPRS 3G Cell Reselection list shall be updated according to the modified 3G Neighbour Cell list. If SI23 is broadcast in the cell and for a mobile station supporting network sharing, the 3G Cell Reselection list shall only be modified by 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 broadcast in the SI23 message.
NOTE:
Frequencies for which the parameter NR_OF_FDD_CELLS is set to 0 (and FDD_Indic0 is set to 0) or NR_OF_TDD_CELLS is set to 0 (and TDD_Indic0 is set to 0) are not added to the GPRS 3G Cell Reselection list. They are added to the 3G Neighbour Cell list and are only used for RSSI reporting (subject to the restrictions given in 3GPP TS 45.008). Frequencies for which NR_OF_FDD_CELLS is set to a value from 17 to 31 or NR_OF_TDD_CELLS is set to a value from 21 to 31 are not added to the 3G Cell Reselection list (see sub-clause 11.2.9b).

5.6.3.7a
(void)

5.6.3.7b
The 3G Frequency list

The 3G Frequency list consists of the set of UTRAN frequencies contained in the GPRS 3G Cell Reselection list or in the 3G Neighbour Cell list, depending on which list is being used by the mobile station. The 3G Frequency list is constructed as specified in 3GPP TS 44.018.

When the 3G Neighbour cell list is modified (e.g. by a PACKET CELL CHANGE ORDER message or by one or more instances of the PACKET MEASUREMENT ORDER message), the 3G Frequency list shall be updated.

5.6.3.8
Closed Subscriber Group Information

This applies only to a multi-RAT MS supporting UTRAN and/or E-UTRAN. One or more instances of the SI2quater or the PACKET MEASUREMENT ORDER message may provide the E-UTRAN CSG Description IE and/or the 3G CSG Description IE. An MS supporting cell reselection to UTRAN and/or E-UTRAN shall use this information as described in 3GPP TS 45.008.

If an MS receives a CSG_PSC_SPLIT IE and/or a CSG_PCI_SPLIT IE it shall store this information and shall consider it as being valid for the specified frequencies for a period of up to 24 hours or until a new CSG_PSC_SPLIT IE and/or a new CSG_PCI_SPLIT IE is received, whichever occurs first.

Any valid "CSG PSC Split Information" received from a UTRAN frequency and stored by the mobile station shall take precedence over the information received from the CSG_PSC_SPLIT IE for that frequency. Any valid "CSG PCI Split Information" received from an E-UTRAN frequency and stored by the mobile station shall take precedence over the information received from the CSG_PCI_SPLIT IE for that frequency.

5.6.3.9
Reporting of CSG Cells and Hybrid Cells

A multi-RAT mobile station in packet transfer mode may report a CSG cell or a detected hybrid cell in a PACKET MEASUREMENT REPORT or PACKET ENHANCED MEASUREMENT REPORT message (see sub-clause 5.6.1) if all of the following conditions are met:

-
the mobile station supports "UTRA (respectively E-UTRA) CSG Cells Reporting";

-
the CSG Whitelist (see 3GPP TS 23.122) of the mobile station is not empty;

-
the UTRAN CSG Cells Reporting Description IE (respectively E-UTRAN CSG Cells Reporting Description IE) has been received from the network (see subclause 5.6.1);

-
the mobile station has determined that it is allowed to access the cell, i.e. the CSG ID and the PLMN ID of the CSG cell matches one of the CSG IDs with their associated PLMN IDs stored in its CSG Whitelist and the PLMN ID of the CSG cell matches the PLMN ID in the RAI received during latest registration or registration update with PS domain or that of an equivalent PLMN;

-
the reporting criteria specified in 3GPP TS 45.008 are met.

Under these conditions, the mobile station may report a E-UTRAN or UTRAN CSG cell or detected hybrid cell by including the E-UTRAN CSG Measurement Report IE or the UTRAN CSG Measurement Report IE in the PACKET MEASUREMENT REPORT or the PACKET ENHANCED MEASUREMENT REPORT message.

If one or more of these conditions are not met the multi-RAT mobile station in packet transfer mode may only report a UTRAN or E-UTRAN cell detected as a hybrid cell in a PACKET MEASUREMENT REPORT message or PACKET ENHANCED MEASUREMENT REPORT message using the procedures for non-CSG cells defined in subclause 5.6.

A multi-RAT mobile station in NC2 mode may send a PACKET CELL CHANGE NOTIFICATION message on PACCH in place of a PACKET MEASUREMENT REPORT message or PACKET ENHANCED MEASUREMENT REPORT message (see sub-clause 5.6.1), indicating a target cell which is a CSG cell or detected hybrid cell whose CSG ID is in the CSG whitelist of the MS if all of the following conditions are met:

-
the CSG Whitelist of the mobile station is not empty; and

-
for a UTRAN cell, either the MS does not support "UTRA CSG Cells Reporting" or the UTRAN CSG Cells Reporting Description IE has not been received from the network (or both); and

-
for an E-UTRAN cell, either the MS does not support "E-UTRA CSG Cells Reporting" or the E-UTRAN CSG Cells Reporting Description IE has not been received from the network (or both); and

-
the cell reselection criteria for autonomous reselection towards a CSG cell in NC0/NC1 mode (see 3GPP TS 45.008) have been met and;

-
the NC2_CSG_PCCN_permitted field (see 3GPP TS 44.018) has been received in System Information Type 2quater and is equal to '1'.

NOTE:
The sending of the PACKET CELL CHANGE NOTIFICATION message when these conditions are met is not conditional on the setting of 3G_CCN_ACTIVE or E-UTRAN_CCN_ACTIVE.

If these conditions are met and a mobile station sends a PACKET CELL CHANGE NOTIFICATION message, it shall indicate the CSG cell as the target cell in the PACKET CELL CHANGE NOTIFICATION message using the 3G Target Cell Struct or E-UTRAN Target Cell Struct and shall include the CSG Discriminator bit. The remaining contents of the PACKET CELL CHANGE NOTIFICATION message shall be as specified for the case of entering CCN mode (see sub-clause 8.8.3). The network may respond to the PACKET CELL CHANGE NOTIFICATION with a PACKET CELL CHANGE ORDER message. The mobile station shall not enter CCN mode and shall not perform a cell change unless a PACKET CELL CHANGE ORDER message is received.

NOTE:
The use of PACKET CELL CHANGE NOTIFICATION message to report a CSG cell by a mobile station in packet transfer mode in NC0/NC1 mode (including the case where the MS supports CSG Cells Reporting and the CSG Cells Reporting Description IE has been received from the network) is specified in sub-clause 8.8.3.

The CSG Discriminator shall be incremented by one modulo 2 whenever the mobile station reports a different CSG cell having the same physical layer parameters as the previously reported CSG cell. The initial value of the CSG Discriminator is 0. The mobile station shall use individual sequences of CSG Discriminator for CSG cells with different physical layer parameters.

When the mobile station leaves NC2 mode or moves to a new cell, the mobile station shall delete all CSG Discriminator information.
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