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1 Introduction
In this contribution the NRSRQ reporting via LPP for the E-CID positioning method is discussed. 
2 Background
NB-IoT enhancements (REL-14)

The NRSRP/NRSRQ reporting for E-CID was introduced in REL-14 [1]. The UE can report the measured NRSRP and NRSRQ of serving/neighbour cells via LPP: 
ECID-SignalMeasurementInformation ::= SEQUENCE {


primaryCellMeasuredResults
MeasuredResultsElement
OPTIONAL,


measuredResultsList


MeasuredResultsList,


...

}

MeasuredResultsList ::= SEQUENCE (SIZE(1..32)) OF MeasuredResultsElement

MeasuredResultsElement ::= SEQUENCE {


physCellId

INTEGER (0..503),


cellGlobalId
CellGlobalIdEUTRA-AndUTRA


OPTIONAL,


arfcnEUTRA

ARFCN-ValueEUTRA,


systemFrameNumber






BIT STRING (SIZE (10))



OPTIONAL,


rsrp-Result

INTEGER (0..97)





OPTIONAL,


rsrq-Result

INTEGER (0..34)





OPTIONAL,


ue-RxTxTimeDiff
INTEGER (0..4095)




OPTIONAL,


...,


[[ arfcnEUTRA-v9a0

ARFCN-ValueEUTRA-v9a0

OPTIONAL

-- Cond EARFCN-max 


]],


[[ nrsrp-Result-r14

INTEGER (0..113)


OPTIONAL,


  nrsrq-Result-r14

INTEGER (0..74)



OPTIONAL,


  carrierFreqOffsetNB-r14








CarrierFreqOffsetNB-r14

OPTIONAL,

-- Cond NB-IoT


  hyperSFN-r14


BIT STRING (SIZE (10))

OPTIONAL

]]
}

	nrsrq-Result

This field specifies the narrowband reference signal received quality (NRSRQ) measurement, as defined in [17]. 

Measurement report mapping is according to TS 36.133 [18].


NRSRQ mapping table in 36.133
The NRSRQ mapping table in 36.133 can be found in Table 9.1.22.14-1: 

Table 9.1.22.14-1: NRSRQ measurement report mapping
	Reported value
	Measured quantity value
	Unit

	NRSRQ_-30
	NRSRQ ( -34
	dB

	NRSRQ_-29
	-34 ( NRSRQ < -33.5
	dB

	…
	…
	…

	NRSRQ_-02
	-20.5 ( NRSRQ < -20
	dB

	NRSRQ_-01
	-20 ( NRSRQ < -19.5
	dB

	NRSRQ_00
	NRSRQ ( -19.5
	dB

	NRSRQ_01
	-19.5 ( NRSRQ < -19
	dB

	NRSRQ_02
	-19 ( NRSRQ < -18.5
	dB

	…
	…
	…

	NRSRQ_32
	-4 ( NRSRQ < -3.5
	dB

	NRSRQ_33
	-3.5 ( NRSRQ < -3
	dB

	NRSRQ_34
	-3 ( NRSRQ
	dB

	NRSRQ_35
	-3 ( NRSRQ < -2.5
	dB

	NRSRQ_36
	-2.5 ( NRSRQ < -2
	dB

	…
	…
	…

	NRSRQ_45
	2 ( NRSRQ < 2.5
	dB

	NRSRQ_46
	2.5 ( NRSRQ
	dB


This mapping table was “inherited” from the existing LTE mapping table in Table 9.1.7-1:

Table 9.1.7-1: RSRQ measurement report mapping

	Reported value
	Measured quantity value
	Unit

	RSRQ_-30
	RSRQ ( -34
	dB

	RSRQ_-29
	-34 ( RSRQ < -33.5
	dB

	…
	…
	…

	RSRQ_-02
	-20.5 ( RSRQ < -20
	dB

	RSRQ_-01
	-20 ( RSRQ < -19.5
	dB

	RSRQ_00
	RSRQ ( -19.5
	dB

	RSRQ_01
	-19.5 ( RSRQ < -19
	dB

	RSRQ_02
	-19 ( RSRQ < -18.5
	
dB


	…
	…
	…

	RSRQ_32
	-4 ( RSRQ < -3.5
	dB

	RSRQ_33
	-3.5 ( RSRQ < -3
	dB

	RSRQ_34
	-3 ( RSRQ
	dB

	RSRQ_35
	-3 ( RSRQ < -2.5
	dB

	RSRQ_36
	-2.5 ( RSRQ < -2
	dB

	…
	…
	…

	RSRQ_45
	2 ( RSRQ < 2.5
	dB

	RSRQ_46
	2.5 ( RSRQ
	dB


Extended RSRQ range

The LTE RSRQ mapping table was extended with lower and higher values, when extended RSRQ range was introduced in REL-12, as indicated by the NOTE below the table: 
Note: The ranges from RSRQ_-30 to RSRQ_-01 and from RSRQ_35 to RSRQ_46 apply for the UE who can support extended RSRQ range in [31].
As specified in 36.306, the UE may indicate support for the lower RSRQ value range (extendedRSRQ-LowerRange-r12) and higher RSRQ value range (rsrq-OnAllSymbols-r12):

rsrqMeasWideband
This field defines whether the UE can perform RSRQ measurements in RRC_IDLE and RRC_CONNECTED with wider bandwidth as specified in TS 36.133 [16].

extendedRSRQ-LowerRange-r12
This field defines whether the UE supports the extended RSRQ lower value range from -34dB to -19.5dB in measurement configuration and reporting as specified in TS 36.133 [16].

rsrq-OnAllSymbols-r12
This field defines whether the UE supports the RSRQ measurement on all OFDM symbols as specified in TS 36.214 [23] and also the extended RSRQ upper value range from -3dB to 2.5dB in measurement configuration and reporting as specified in TS 36.133 [16]. If the UE supports rsrq-OnAllSymbols-r12 and rsrqMeasWideband it shall also support the RSRQ measurement on all OFDM symbols with wider bandwidth.

In 36.331 it is clarified that when the UE reports an extended RSRQ value, the UE shall set the legacy IE to value 0 or 34 respectively: 
–
RSRQ-Range
The IE RSRQ-Range specifies the value range used in RSRQ measurements and thresholds. Integer value for RSRQ measurements is according to mapping table in TS 36.133 [16]. A given field using RSRQ-Range-v1250 shall only be signalled if the corresponding original field (using RSRQ-Range i.e. without suffix) is set to value 0 or 34. Only a UE indicating support of extendedRSRQ-LowerRange-r12 or rsrq-OnAllSymbols-r12 may report RSRQ-Range-v1250, and this may be done without explicit configuration from the E-UTRAN. If received, the UE shall use the value indicated by the RSRQ-Range-v1250 and ignore the value signalled by RSRQ-Range (without the suffix). RSRQ-Range-r13 covers the original range and extended RSRQ-Range-v1250. RSRQ-Range-r13 may be signalled without the corresponding original field and without any requirements for indicated support of extendedRSRQ-LowerRange-r12 or rsrq-OnAllSymbols-r12.
RSRQ-Range ::=




INTEGER(0..34)

RSRQ-Range-v1250 ::=


INTEGER(-30..46)

3 Discussion
The NB-IoT UE can report 75 NRSRQ values:


  nrsrq-Result-r14

INTEGER (0..74)



OPTIONAL,

The NB-IoT UE should not report RSRQ_00 and RSRQ_34, i.e. following mapping is assumed:
	Value in mapping table in 36.133
	Value reported via LPP signalling

	NRSRQ_-30
	0

	NRSRQ_-29
	1

	…
	…

	NRSRQ_-02
	28

	NRSRQ_-01
	29

	NRSRQ_00
	-

	NRSRQ_01
	30

	NRSRQ_02
	31

	…
	…

	NRSRQ_32
	61

	NRSRQ_33
	62

	NRSRQ_34
	-

	NRSRQ_35
	63

	NRSRQ_36
	64

	…
	…

	NRSRQ_45
	73

	NRSRQ_46
	74


Proposal 1: Clarify the mapping of the nrsrq-Result value in 36.355 to the reported value in 36.133 

A CR to 36.355 (REL-14) is provided for discussion and agreement [1].

4 Summary

RAN2 is kindly asked to discuss NRSRQ reporting for E-CID: 

Proposal 1: Clarify the mapping of the nrsrq-Result value in 36.355 to the reported value in 36.133 
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