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Discussion on Measurement Reporting Threshold
1 Background
In GERAN# 49 meeting, the approved ranking criteria for reporting Multi-RAT cells are that “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”. This paper discussed the problem on the criteria and proposes to solve it.
2 Problem
In TS45.008, it is specified cell reporting requirements for multi-RAT MS as below:
“If there are more valid non-GSM cells than can be reported, the MS shall select the cells for each supported 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_MULTIRAT_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).”
For E-UTRAN cells, there are two types of measurement reports, i.e 3-bit measurement report, and 6-bit measurement report. Accordingly two sets of measurement reporting control parameters are specified for them respectively. The structure of the measurement reporting control parameters is shown figure 1 below.
< E-UTRAN Measurement Parameters Description struct > ::=


< Qsearch_C_E-UTRAN : bit(4) >


< E-UTRAN_REP_QUANT : bit >


< E-UTRAN_MULTIRAT_REPORTING : bit(2) >

{ 0
{ 0 | 1 < E-UTRAN_FDD_REPORTING_THRESHOLD : bit(3) > 
-- FDD 6 bit reporting




 { 0 | 1
< E-UTRAN_FDD_REPORTING_THRESHOLD_2 : bit(6) > }



 { 0 | 1
< E-UTRAN_FDD_REPORTING_OFFSET : bit(3) > } }


{ 0 | 1 < E-UTRAN_TDD_REPORTING_THRESHOLD : bit(3) > -- TDD 6 bit reporting




 { 0 | 1
< E-UTRAN_TDD_REPORTING_THRESHOLD_2 : bit(6) > }



 { 0 | 1
< E-UTRAN_TDD_REPORTING_OFFSET : bit(3) > } }

| 1
{ 0 | 1 < E-UTRAN_FDD_MEASUREMENT_REPORT_OFFSET: bit(6) >-- FDD 3 bit reporting




 { 0 | 1 < E-UTRAN_FDD_REPORTING_THRESHOLD_2 : bit(6) > }



 { 0 | 1
< E-UTRAN_FDD_REPORTING_OFFSET : bit(3) > } }


{ 0 | 1 < E-UTRAN_TDD_MEASUREMENT_REPORT_OFFSET: bit(6) >-- TDD 3 bit reporting




 { 0 | 1
< E-UTRAN_TDD_REPORTING_THRESHOLD_2 : bit(6) > } 



 { 0 | 1
< E-UTRAN_TDD_REPORTING_OFFSET : bit(3) > } }


< REPORTING_GRANULARITY : bit(1) > } ;
Figure 1: E-UTRAN measurement parameters
From figure 1, it is concluded that the network at any time only provides either 3-bit or 6-bit measurement reporting control parameters to a mobile station. It means that a mobile station can not get 3-bit and 6-bit measurement reporting control parameters simultaneously.

For 3-bit measurement report type, it is not clear in the current spec whether the parameter XXX_REPORTING_THRESHOLD in the ranking criteria is 3-bit measurement reporting control parameter E-UTRAN_XXX_MEASUREMENT_REPORT_OFFSET or 6-bit parameter E-UTRAN_XXX_REPORTING_THRESHOLD.
Problem:

· Assuming that  XXX_REPORTING_THRESHOLD refers to E-UTRAN_FDD_MEASUREMENT_REPORT_OFFSET or E-UTRAN_TDD_MEASUREMENT_REPORT_OFFSET , according to table 1 the problem is that these three quantities in following ranking criteria can not be calculated.
6 bit reported value – XXX_REPORTING_THRESHOLD + XXX_REPORTING_OFFSET
The 6-bit reported value is a mapped value without unit. The 3-bit parameter of XXX_REPORTING_OFFSET takes value from 0, 1, …, 7 which represents 0, 6, … , 42 respectively. It represents a code point value without unit. But, the 6-bit parameter of E-UTRAN_FDD_MEASUREMENT_REPORT_OFFSET or E-UTRAN_TDD_MEASUREMENT_REPORT_OFFSET takes value from 0, 1, …, 63 which represents -140 dBm, -139 dBm, …, -77dBm for RSRP or -19.5dB, -19dB, …, -3.5dB for RSRQ respectively, It represents a measured value with unit. So these three quantities can not be calculated.
· Assuming that XXX_REPORTING_THRESHOLD refers to E-UTRAN_FDD_REPORTING_THRESHOLD or E-UTRAN_TDD_REPORTING_THRESHOLD, according to figure 1 when 3-bit measurement report is required by the network, the mobile station does not have the 6-bit measurement reporting control parameter E-UTRAN_FDD_REPORTING_THRESHOLD or E-UTRAN_TDD_REPORTING_THRESHOLD.

 Table 1: Measurement control parameters
	XXX_REPORTING_THRESHOLD
	Apply priority reporting if the reported value is above threshold for GSM frequency band or access technology/mode XXX (one or more), 
0, 6, … , 36, ( (never).

Default value = always.
	0-7
	3
	BCCH D/L

SACCH D/L

	E‑UTRAN_FDD_MEASUREMENT_REPORT_OFFSET
	Apply measurement reporting if the measured value is above the parameter, which is also used in the calculation of the value of the quantity (RSRP or RSRQ) that is reported according to
E-UTRAN_REP_QUANT, when 3-bit reporting is used.

For RSRP the mapping is as follows:

0 = -140 dBm, 1 = -139 dBm, 2 = -138 dBm, …, 62 = -78 dBm, 63 = -77 dBm.
For RSRQ the mapping is as follows:

0 = -19.5 dB, 1 = -19 dB, 2 = -18.5 dB, …, 29 = -4 dB, 30 = -3.5 dB.

Default value = 0.
	0-63
	6
	BCCH/D/L

SACCH D/L

	E‑UTRAN_TDD_MEASUREMENT_REPORT_OFFSET
	Apply measurement reporting if the measured value is above the parameter, which is alsoused in the calculation of the value of the quantity (RSRP or RSRQ) that is reported according to
E-UTRAN_REP_QUANT, when 3-bit reporting is used.

For RSRP the mapping is as follows:

0 = -140 dBm, 1 = -139 dBm, 2 = -138 dBm, …, 62 = -78 dBm, 63 = -77 dBm.
For RSRQ the mapping is as follows:

0 = -19.5 dB, 1 = -19 dB, 2 = -18.5 dB, …, 29 = -4 dB, 30 = -3.5 dB.

Default value = 0.
	0-63
	6
	BCCH/D/L

SACCH D/L

	XXX_REPORTING_OFFSET
	Apply an offset to the reported value when prioritising the cells for reporting for GSM frequency band or access technology/mode XXX (one or more), 
0, 6, … , 42.
Default value = 0.
	0-7
	3
	BCCH D/L

SACCH D/L


3 Proposals
If it is assumed that for 3-bit measurement report the parameter XXX_REPORTING_THRESHOLD refers to E-UTRAN_FDD_REPORTING_THRESHOLD or E-UTRAN_TDD_REPORTING_THRESHOLD, the network shall provide 6-bit measurement reporting control parameters when 3-bit measurement report is required. Thus, it is needed to modify the structure for E-UTRAN measurement reporting control parameters. In this stage, it should be avoided modifying the CSN.1 code of Rel-8.
A feasible way is to transfer the parameter E-UTRAN_FDD_MEASUREMENT_REPORT_OFFSET or E-UTRAN_TDD_MEASUREMENT_REPORT_OFFSET to be used as XXX_REPORTING_THRESHOLD. The proposed way is that the value represented by E-UTRAN_FDD_MEASUREMENT_REPORT_OFFSET or E-UTRAN_TDD_MEASUREMENT_REPORT_OFFSET is mapped to a 6-bit mapped value according to the way mapping a measured value to a reported value defined in sec 8.1.5.4 for E-UTRAN FDD or sec 8.1.5.5 for E-UTRAN TDD in TS 45.008. 
Proposal: In case of 3-bit measurement report, XXX_REPORTING_THRESHOLD is a 6-bit mapped value from E-UTRAN_FDD_MEASUREMENT_REPORT_OFFSET or E-UTRAN_TDD_MEASUREMENT_REPORT_OFFSE as defined in sec 8.1.5.4 for E-UTRAN FDD or sec 8.1.5.5 for E-UTRAN TDD in TS 45.008.

For example, assuming the E-UTRAN_FDD _MEASUREMENT_REPORT_OFFSET is 62, the represented value is -78dBm which is mapped to a mapped value 46 according to the mapping below.

RSRP

0
=
less than


‑140 dBm
RSRP

1
=
‑140 dBm

to
‑138 dBm




:




:
RSRP

17
=
‑108 dBm

to
‑106 dBm
RSRP

18
=
‑106 dBm

to
‑105 dBm
RSRP

19
=
‑105 dBm

to
‑104 dBm




:




:
RSRP

44
=
‑80 dBm

to
‑79 dBm
RSRP

45
=
‑79 dBm

to
‑78 dBm
RSRP

46
=
‑78 dBm

to
‑76 dBm




:




:
RSRP

62
=
‑46 dBm

to
‑44 dBm
RSRP

63
=
greater than or equal
to ‑44 dBm

4 Conclusion
According to the discussion in section 2, it is proposed below.
Proposal: I In case of 3-bit measurement report, XXX_REPORTING_THRESHOLD is a 6-bit mapped value from E-UTRAN_FDD_MEASUREMENT_REPORT_OFFSET or E-UTRAN_TDD_MEASUREMENT_REPORT_OFFSE as defined in sec 8.1.5.4 for E-UTRAN FDD or sec 8.1.5.5 for E-UTRAN TDD in TS 45.008.
Based on the proposal, the corresponding CRs are presented for approval.
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