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8.4.7
Additional cell reporting requirements for multi-RAT MS

A multi-RAT MS shall report the number of best valid cells, in each supported other radio access technology/mode in the neighbour cell list or on frequencies contained in the E-UTRAN Neighbour Cell list, according to the value of the parameters XXX_MULTIRAT_REPORTING (XXX indicates radio access technology/mode). For UTRAN FDD, only cells with a reported value (CPICH Ec/No or CPICH RSCP) equal or higher than FDD_REPORTING_THRESHOLD and a non-reported value (from CPICH Ec/No and CPICH RSCP) equal or higher than FDD_REPORTING_THRESHOLD_2, shall be reported. For E-UTRAN FDD or E-UTRAN TDD, when 6-bit measurement reporting is used only cells with a reported value (RSRP or RSRQ) equal or higher than E-UTRAN_FDD_REPORTING_THRESHOLD or E-UTRAN_TDD_REPORTING_THRESHOLD and with a non-reported value (from RSRP and RSRQ) equal or higher than E-UTRAN_FDD_REPORTING_THRESHOLD_2 or E-UTRAN_TDD_REPORTING_THRESHOLD_2, respectively, shall be reported. When 3-bit measurement reporting is used only cells with a measured value (RSRP and RSRQ) equal or higher than E-UTRAN_FDD_MEASUREMENT_REPORT_OFFSET or E-UTRAN_TDD_MEASUREMENT_REPORT_OFFSET and with a non-reported value (RSRP or RSRQ) equal or higher than E-UTRAN_FDD_REPORTING_THRESHOLD_2 or E-UTRAN_TDD_REPORTING_THRESHOLD_2, respectively, shall be reported.
If there are more valid non-GSM cells than can be reported, the MS shall select the cells for each RAT/mode for which XXX_MULTIRAT_REPORTING is non-zero according to the following procedure:

1.
For each RAT/mode the best valid cell of each RAT/mode is included in the report. The best cell is the cell with the highest reported value (see subclause 8.1.5).

2
If there are further positions and cells available, the MS shall additionally include in the report the next best valid cell on each RAT/mode for which XXX_MULTRAT_REPORTING cells have not yet been included. In case this would result in including more cells than there are remaining spaces in the measurement report, priority is given to cells from RATs/modes with higher XXX_MULTIRAT_REPORTING value. In case of equal XXX_MULTIRAT_REPORTING values, the cell for which (6 bit reported value – XXX_REPORTING_THRESHOLD + XXX_REPORTING_OFFSET) is highest is reported.
NOTE:
6 bit mapping for reported values are used in the calculations even if 3 bit reporting is used.
3.
Step 2 is repeated until either all positions are used or no more cells are to be reported (because, for each RAT/mode, either XXX_MULTIRAT_REPORTING cells have been reported, or there are no more valid cells to report).

The remaining positions in the measurement report shall be used for reporting of GSM cells as defined in subclause 8.4.3. 
If there are still remaining positions, these shall be used to report the next best valid cells in supported other radio access technologies for which XXX_MULTIRAT_REPORTING is non-zero. The best cell is the cell with the highest quantity of (6 bit reported value – XXX_REPORTING_THRESHOLD + XXX_REPORTING_OFFSET).
If the neighbour cell list contains a UTRAN frequency for RSSI reporting, an RSSI report on that frequency shall be included when and only when a cell on that frequency is also reported (RSSI shall be reported at most once per frequency occurence in the neighbouring cell list). RSSI measurements for frequencies contained in the neighbour cell list shall be reported with high priority and shall be reported before measurements on valid 3G cell, in case of not available positions.
NOTE:
The parameter XXX_MULTIRAT_REPORTING indicates a number of cells to be reported in a measurement report message and does not include the number of places taken by RSSI reporting in the measurement report message. In the case of E-UTRAN there is only one parameter E-UTRAN_MULTIRAT_REPORTING that indicates the number of cells to be reported in a measurement report message regardless of mode.
If no measurements have been performed on a cell since last report, the cell shall not be included in the report.

For UTRAN FDD, valid cells are identified cells where the primary CPICH has been received when using the scrambling code provided for that frequency in the neighbour cell list.

For UTRAN TDD, valid cells are identified cells with correct cell parameter and sync case provided for that frequency in the neighbour cell list.

For cdma2000, valid cells are identified cells with correct Pilot PN sequence offset index (PILOT_PN, as defined in TIA/EIA/IS-2000-A) provided for that frequency in the neighbour cell list.

For E-UTRAN FDD, valid cells are identified cells on frequencies included in the E-UTRAN Neighbour Cell list for which the physical-layer cell identity (see 3GPP TS 36.211) has been correctly detected and is not included in the list of not allowed cells for that frequency.

For E-UTRAN TDD, valid cells are identified cells on frequencies included in the E-UTRAN Neighbour Cell list for which the physical-layer cell identity (see 3GPP TS 36.211) has been correctly detected and is not included in the list of not allowed cells for that frequency.

The XXX_MULTIRAT_REPORTING parameters are broadcast on BCCH and, except for E-UTRAN parameters, on PBCCH. An MS attached to GPRS shall use the parameters broadcast on PBCCH if it exists. In all other cases, the MS shall use the parameters broadcast on BCCH. The parameters may also be sent to the MS on SACCH.
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8.4.8
Enhanced Measurement Reporting

The network may request the MS to report serving cell and neighbour cell measurements with Enhanced Measurement Report message by the parameter REPORT_TYPE, provided that BSIC for all GSM neighbour cells has been sent to the MS (See 3GPP TS 44.018). This reporting is referred as Enhanced Measurement Reporting.

If Enhanced Measurement Reporting is used, the BCCH carriers and corresponding valid BSICs of the GSM neighbour cells are sent to the MS within System Information messages and MEASUREMENT INFORMATION message (See 3GPP TS 44.018). The MEASUREMENT INFORMATION message also includes the parameters SERVING_BAND_REPORTING, MULTIBAND_REPORTING, XXX_MULTIRAT_REPORTING, XXX_REPORTING_THRESHOLD, XXX_REPORTING_OFFSET, REP_PRIORITY, REPORTING_RATE, INVALID_BSIC_REPORTING and optionally FDD_REPORTING_THRESHOLD_2, E-UTRAN_ FDD_REPORTING_THRESHOLD_2 and E-UTRAN_TDD_REPORTING_THRESHOLD_2. XXX indicates, as applicable, GSM frequency band (e.g. 900, 850, etc) or other radio access technology/mode (e.g. FDD, TDD, E-UTRAN, E-UTRAN FDD, E-UTRAN TDD).
Only GSM cells with the valid BSIC shall be reported unless otherwise stated.

8.4.8.1
Reporting Priority

The MS shall include the neighbour cell measurement results using the following priority order:

1) the number of strongest GSM cells with known and valid BSIC and with a reported value equal or greater than XXX_REPORTING_THRESHOLD, in the frequency band of the serving cell, according to the value of the parameter SERVING_BAND_REPORTING;

2) the number of strongest GSM cells with known and valid BSIC and with a reported value equal or greater than XXX_REPORTING_THRESHOLD, in each of the frequency bands in the BA list, excluding the frequency band of the serving cell, according to the value of the parameter MULTIBAND_REPORTING;

3) the number of best valid cells and with a reported value equal or greater than XXX_REPORTING_THRESHOLD, in each supported other radio access technology/mode in the 3G neighbour cell list or on frequencies contained in the E-UTRAN Neighbour Cell list, according to the value of the parameters XXX_MULTIRAT_REPORTING. When the radio access technology/mode is UTRAN FDD, then additionally the non-reported value (from CPICH Ec/No and CPICH RSCP) shall be equal or greater than FDD_REPORTING_THRESHOLD_2. When the radio access technology/mode is E-UTRAN FDD or E‑UTRAN TDD, then additionally the non-reported value (from RSRP and RSRQ) shall be equal or greater than E-UTRAN_FDD_REPORTING_THRESHOLD_2 or E‑UTRAN_TDD_REPORTING_THRESHOLD_2, respectively. A valid cell is defined in subclause 8.4.7.

4) The remaining GSM cells with known and valid BSIC or, if indicated by the parameter INVALID_BSIC_REPORTING, with known and allowed NCC part of the BSIC in any frequency band and valid cells of other radio access technologies for which XXX_MULTIRAT_REPORTING is greater than zero. Except for cells with high reporting priority as indicated with by the parameter REP_PRIORITY, these cells may be reported less frequently, if indicated by the parameter REPORTING_RATE, but at least once in four consecutive measurement reports. For those cells that are not reported in every measurement report, the MS shall average the measurements of the current and the previous reporting period (i.e. over two reporting periods). 

For UTRAN FDD cells within this priority level the non-reported value shall be equal or greater than FDD_REPORTING_THRESHOLD_2.
For E-UTRAN FDD and E-UTRAN TDD cells within this priority level the non-reported value shall be equal or greater than E-UTRAN_FDD_REPORTING_THRESHOLD_2 or E‑UTRAN_TDD_REPORTING_THRESHOLD_2 respectively.
If the neighbour cell list contains a UTRAN frequency for which RSSI shall be reported, that report shall be included whenever a cell on that frequency is reported, as described in 8.4.7.

For each of the priority levels above, the following shall apply:

-
if the number of valid cells is less than indicated the unused positions in the report shall be left for the lower prioritised cells;

-
if there is not enough space in the report for all valid cells, the cells shall be reported for which the quantity (reported value – XXX_REPORTING_THRESHOLD + XXX_REPORTING_OFFSET) is highest, where the parameters XXX_REPORTING_THRESHOLD and XXX_REPORTING_OFFSET are for the respective radio access technology/mode. Note that this parameter shall not affect the actual reported value. If a cell can not be reported due to lack of space in the report, then no cell with a lower value shall be reported, even if one of these cells with a lower value would fit in the report.
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