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1. Introduction
This paper attempts to fix the following open issue related to RS-SINR measurements in the review issue list.

	E.269
	6.3.5 ReportConfigEUTRA
	ThresholdEUTRA “field” description has a FFS for RS-SINR based .threhold for event evaluation There should not be any FFS in a frozen specification. Can it be confirmed that there is no agreed value yet?
	2
	Either determine a value or remove the threshold.

DCM: it couldn’t be decided at RAN2#92 since RAN4 was still discussing the measured quantity value. After the meeting, RAN2 received an LS from RAN4 (R4-158389) to fix this FFS part. In that case, would it better to discuss at RAN2#93?
	Open (ASN.1)
TDoc DCM


2. Discussion
2.1. Background
In the agreed CR, there is a FFS on how to derive the actual value of RS-SINR based threshold for event evaluation as shown below.
	ThresholdEUTRA

For RSRP: RSRP based threshold for event evaluation. The actual value is IE value – 140 dBm.

For RSRQ: RSRQ based threshold for event evaluation. The actual value is (IE value – 40)/2 dB.
For RS-SINR: RS-SINR based threshold for event evaluation. The actual value is [FFS] dB.
For CSI-RSRP: CSI-RSRP based threshold for event evaluation. The actual value is IE value – 140 dBm.

EUTRAN configures the same threshold quantity for all the thresholds of an event.


It could not be decided at RAN2 #92 since RAN4 was still discussing the actual value range for each IE value. After the #92 meeting, An LS came from RAN4 to inform that the actual value range was determined as shown below [2].
Table 1: RS-SINR measurement report mapping

	Reported Value
	Measured Quantity Value
	Unit

	RS-SINR_000
	RS-SINR ( -23
	dB

	RS-SINR_001
	-23 ( RS-SINR < -22.5
	dB

	…
	…
	…

	RS-SINR_126
	39.5 ( RS-SINR < 40
	dB

	RS-SINR_127
	40 ( RS-SINR
	dB


Based on this agreed mapping table, the FFS part can be fixed at this ad-hoc meeting.
2.2. Discussion
For RSRP and RSRQ, the relationship between the event threshold derived from the IE value and the measured quantity value is shown in the following two tables [3]. On RSRP, the event threshold is equal to the upper bound of the measured quantity value as shown in Table 2 (marked with aqua). In contrast, the event threshold derived from the legacy RSRQ range (from 00 to 34) is equal to the lower bound of the measured quantity value as shown in Table 3 (marked with green). According to the meeting report when the equation was decided, it seemed not discussed well why the different approach was applied for RSRP and RSRQ [4]. Furthermore, the threshold for the extended RSRQ range in Rel-12 has the different relationship from the legacy RSRQ range. For instance, the threshold of the upper extension range is equal to the upper bound (marked with aqua) and the threshold of the lower extension range is smaller than the lower bound.
Table 2: RSRP measurement report mapping

	Reported value
	Threshold (IE value – 140 dBm)
	Measured quantity value
	Unit

	RSRP_00
	-140
	RSRP ( -140
	dBm

	RSRP_01
	-139
	-140 ( RSRP < -139
	dBm

	RSRP_02
	-138
	-139 ( RSRP < -138
	dBm

	…
	…
	…
	…

	RSRP_95
	-45
	-46 ( RSRP < -45
	dBm

	RSRP_96
	-44
	-45 ( RSRP < -44
	dBm

	RSRP_97
	-43
	-44 ( RSRP
	dBm


Table 3: RSRQ measurement report mapping

	Reported value
	Threshold ((IE value – 40)/2 dB)
	Measured quantity value
	Unit

	RSRQ_-30
	-35
	RSRQ ( -34
	dB

	RSRQ_-29
	-34.5
	-34 ( RSRQ < -33.5
	dB

	…
	…
	…
	…

	RSRQ_-02
	-21
	-20.5 ( RSRQ < -20
	dB

	RSRQ_-01
	-20.5
	-20 ( RSRQ < -19.5
	dB

	RSRQ_00
	-20
	RSRQ ( -19.5
	dB

	RSRQ_01
	-19.5
	-19.5 ( RSRQ < -19
	dB

	RSRQ_02
	-19
	-19 ( RSRQ < -18.5
	dB

	…
	…
	…
	…

	RSRQ_32
	-4
	-4 ( RSRQ < -3.5
	dB

	RSRQ_33
	-3.5
	-3.5 ( RSRQ < -3
	dB

	RSRQ_34
	-3
	-3 ( RSRQ
	dB

	RSRQ_35
	-2.5
	-3 ( RSRQ < -2.5
	dB

	RSRQ_36
	-2
	-2.5 ( RSRQ < -2
	dB

	…
	…
	…
	…

	RSRQ_45
	2.5
	2 ( RSRQ < 2.5
	dB

	RSRQ_46
	3
	2.5 ( RSRQ
	dB


From technical point of view, it does not matter whether the derived threshold is equal to the upper bound or the lower bound of the measured quantity value. As long as the granularity of the threshold range is equivalent to the measured quantity value, both approaches can work. In that sense, both options (option 1/2) in Table 4 can work for RS-SINR based threshold. Although there is no strong preference, option 2 is proposed in this paper.
Table 4: RS-SINR measurement report mapping and threshold
	Reported Value
	Threshold equation option 1: (IE value – 47)/2 dB
	Threshold equation option 2: (IE value – 46)/2 dB
	Measured Quantity Value
	Unit

	RS-SINR_000
	-23.5
	-23
	RS-SINR ( -23
	dB

	RS-SINR_001
	-23
	-22.5
	-23 ( RS-SINR < -22.5
	dB

	…
	…
	…
	…
	…

	RS-SINR_126
	39.5
	40
	39.5 ( RS-SINR < 40
	dB

	RS-SINR_127
	40
	40.5
	40 ( RS-SINR
	dB


3. Summary and proposal
In this paper, RS-SINR based threshold for event evaluation is proposed to derive as shown below.
	ThresholdEUTRA

For RSRP: RSRP based threshold for event evaluation. The actual value is IE value – 140 dBm.

For RSRQ: RSRQ based threshold for event evaluation. The actual value is (IE value – 40)/2 dB.
For RS-SINR: RS-SINR based threshold for event evaluation. The actual value is (IE value – 46)/2 dB.
For CSI-RSRP: CSI-RSRP based threshold for event evaluation. The actual value is IE value – 140 dBm.

EUTRAN configures the same threshold quantity for all the thresholds of an event.
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Annex:
Related meeting minutes [4]

5.8.2
Measurements

R2-093759:
Correction on Threshold of Measurement Event
CATT
CR
36.331
F
REL-8
LTE-L23

-
QC thinks this is already clarified in the RSRP-range/RSRQ-range IE.

-
CATT clarifies the mapping in RAN4 is to a range, not a value.

-
Samsung indicates for sMeasure we had a similar discussed before.

-
CATT indicates they follow the same approach as for ThresholdUTRA

-
NTT DCM thinks this should be clarified and NT DCM is fine with the proposal is fine. QC is also fine.

-
Samsung indicates that for sMeasure, we have the lower threshold. With this clarification we have the upper bound. However Samsung is anyway fine with the CR.

-
Motorola wonders whether it should be (-39)/2 for the RSRQ ? After offline checking the value used in the CR is confirmed.

=>
RIM comments that “Integer value according to mapping table in TS 36.133 [16].”  Is better removed, because this is referring to a range rather than a value. Only having the “-140” sentence should be enough.

=>
CATT asks if it should also be removed for thresholdUTRAN. We should be consistent

=>
Will see update of CR in R2-094090

R2-094090:
Correction on Threshold of Measurement Event
CATT
CR
36.331
F
REL-8
LTE-L23

=>
In principle agreed

R2-093964:
Clarification on measurement object configuration for serving frequency
NTT DOCOMO, Panasonic, Samsung, Alcatel-Lucent
CR
36.331
F
REL-8
LTE-L23

=>
CR is in principle agreed
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