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1. Introduction

 In GERAN#44, introducing “XXX_REPORTING_OFFSET” for E-UTRAN was suggested. Unless “XXX_REPORTING_OFFSET” for E-UTRAN is present, prioritizing cells in E-UTRAN than cells in UTRAN for measurement report is not possible. In GERAN2#44bis, CRs on TS44.060, TS44.018 introducing XXX_REPORTING_OFFSET for E-UTRAN have been agreed. But during the discussion, concerns were raised over this parameter in that it might be needed not only for Enhanced Measurement Report but also for Normal Measurement Report. So in this paper, it is analyzed that the usage of XXX_REPORTING_OFFSET and issues on other RAT measurement report.
2. Measurement report priority for MR and EMR
 In current spec TS 45.008, it is specified that the usage of “XXX_REPORTING_OFFSET” is prioritizing for cells of specific RAT/band if there is not enough space for measurement report. However, at present, this parameter is only applicable to Enhanced Measurement Reporting. But sourcing company is not sure why this parameter was introduced only for EMR. In order to clarify this, it is analyzed that the difference between MR and EMR.

2.1. Measurement report priority in EMR case

 Table 1 is the priority order for the neighbour cell measurement results when NW orders MS to report using EMR. For each of the priority level, 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 that has the 
highest sum of the reported value (RXLEV or as defined in subclause 8.1.5) and the parameter 
XXX_REPORTING_OFFSET for 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.  
Table 1 Reporting order in EMR (TS 45.008 subclause 8.4.8.1)
	
	Mode/RAT
	Condition

	1
	Strongest GSM cells
	reported value equal or higher than

XXX_REPORTING_THRESHOLD in serving frequency

according to SERVING_BAND_REPORTING 

	2
	Strongest GSM cells 

in other frequency bands
	Reported value equal or higher than

XXX_REPORTING_THRESHOLD in other GSM frequency

according to MULTIBAND_REPORTING

	3
	Cells in other RAT 
	Reported value equal or higher than

XXX_REPORTING_THRESHOLD and non-reported value

shall be equal or higher XXX_REPORTING_THRESHOLD_2 according to XXX_MULTIRAT_REPORTING 

	4
	Remaining GSM cells 

And valid other-RAT cells.
	


 A multi-RAT MS firstly shall report the number of valid cells in serving GSM frequency. Then MS shall report strongest GSM cells in other GSM bands according to MULTIBAND_REPORTING. Then if there is remaining position, MS shall report valid cells in other RAT. Reporting order of the cells in other-RATs is third. If there is not enough space for all valid other-RAT cells, and NW configured both UTRAN and E-UTRAN at the same time, MS should use FDD_REPORTING_OFFSET and E-UTRAN_FDD_REPORTING_OFFSET to prioritize one RAT among them.
Table 2 is the descriptions of maximum cell number for serving GSM band, non-serving GSM band and other RAT.
Table 2 Parameters description
	Parameter name
	Description
	Range
	Bits

	SERVING_BAND_REPORTING
	The number of cells from the GSM serving frequency band that shall be included in the list of strongest cells or in the measurement report.

Default value = 3
	0-3
	2

	MULTIBAND_REPORTING
	Indication of the number of cells to be reported for each band in multiband operation.
 00: the six strongest cells irrespective of the band
 01: First ) The strongest cell in each of band
    Second ) Cells in the serving band

    Third ) Next strongest cells irrespective of the band

 10: the two strongest cells   
	0‑3
	2

	XXX_MULTIRAT_REPORTING
	The number of cells from the access technology/mode XXX (one or more) that shall be included in the list of strongest cells or in the measurement report.
	0-3
	2


2.2. Measurement report priority in normal MR case
 In case of the normal MR (see Table 3), a multi-RAT MS firstly shall report the number of best valid cells in each supported other-RAT according to XXX_MULTIRAT_REPORT. And if there is remaining position, the MS shall report GSM cells according to MULTIBAND_REPORTING. Then if there is still remaining position, the MS shall report next best valid cells in other-RAT. 

 The maximum number of XXX_MULTIRAT_REPORTING is 3. In other words, the possible maximum number of other-RAT cells that might be included in normal Measurement Reports is 6 when both E-UTRAN and UTRAN is configured for measurement report. For Measurement Report message, the number of neighbour cells that can be reported in a single message is 6. In case of the Packet Measurement Report Message, it is possible to report on 3 E-UTRAN neighbour cells and 3 UTRAN neighbour cells in a single message. Therefore, even if NW orders MS to report measurement result of both for UTRAN and E-UTRAN and sets XXX_MULTIRAT_REPORTING as a maximum number 3, MS could report all valid other-RAT cells without confusion. Consequently, XXX_REPORTING_OFFSET is unnecessary parameter in case of normal MR.
Table 3 Reporting priority in MR for multi-RAT MS
(TS 45.008 subclause 8.4.8.1)
	
	Mode/RAT
	
	Condition

	1
	Cells in Other RAT
	Pre-R8
	Non-reported value is equal or higher than

 XXX_REPORTING_THRESHOLD_2 according to XXX_MULTIRAT_REPORTING

	
	
	R8/R9
	Reported value is equal or higher than 

 XXX_REPORTING_THRESHOLD 

And non-reported value is equal or higher than

 XXX_REPORTING_THRESHOLD_2 

	2
	GSM cells 
	
	According to MULTIBAND_REPORTING
(See Table 2)

	3
	Cells in Other RAT
	
	Next best valid cells in other-RAT 

If XXX_MULTIRAT_REPORTING is non-zero


Proposal1. XXX_REPORTING_OFFSET is needed only for Enhanced Measurement Reporting 

3. Issus on Other-RAT Measurement Report 

3.1. Issue 1: Inconsistency in Other-RAT reporting condition for MR

 In above Table 3, it is highlighted that the measurement report condition for other-RAT cells is different depending on Spec Release. Prelease 8 cases; MS only checks whether non-reported value of other-RAT cell is equal or higher than XXX_REPORTING_THRESHOLD_2. On the other hand, Rel-8/Rel-9 cases; MS should check whether reported value is equal or higher than XXX_REPORTING_THRESHOLD, and whether non-reported value is equal or higher than XXX_REPORTING_THRESHOLD_2.  
Proposal2. Correction might be needed in the reporting condition for MR to keep a consistent reporting mechanism irrespective of Release Version.  
3.2. Issue 2: Solution for NW sets reporting quantity differently 
 There were concerns for the case that NW orders different reporting quantity between UTRAN and E-UTRAN.  (e.g. FDD_REP_QUANT:0 reporting RSCP, E-UTRAN_REP_QUANT:1 reporting RSRQ) In this case, it is unclear how MS choose the cells that shall be reported between UTRAN and E-UTRAN. 
 If there is not enough space for all valid cells, the cells shall be reported in the order of that has highest sum of the reported value and the parameter XXX_REPORTING_OFFSET. However, if NW sets measurement quantity differently, MS should compare the sum of the RSCP and FDD_REPORTING_OFFSET and the sum of the RSRQ and E-UTRAN_FDD_REPORTING_OFFSET.   
Table 4 XXX_REPORTING_OFFSET description

	Parameter name
	Description
	Range
	Bits

	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 dB.
Default value = 0 dB.
	0-7
	3


In order to resolve above circumstances, following Options are proposed.

Option1. If NW sets reporting quantity differently, MS shall apply XXX_REPORTING_OFFSET to RSCP and RSRP instead of the reported value.

Option2. If NW sets reporting quantity differently, MS do not apply XXX_REPORTING_OFFSET. And reporting priority shall be based on RSCP, RSRP.

Option3. Introduce new parameter by which network orders MS to select the suitable quantity between ‘RSCP, RSRP’ and ‘EcNo, RSRQ’ to be summed to ‘XXX_REPORTING_OFFSET’.

4. Conclusion 
 In this paper, the usage of XXX_REPORTING_OFFSET is examined. Then the reason XXX_REPORTING_OFFSET is only applicable to EMR has been shown. And additionally, following two issues related to other-RAT cells measurement reporting are raised.


( Issue1: Inconsistency in Other-RAT reporting condition for MR

( Issue2: Solution for the case when NW sets reporting quantity differently
 If GERAN reaches an agreement, sourcing company is willing to provide corresponding CRs.  
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