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1 Introduction
RAN4 has received a LS on NB-IoT RRM requirements from RAN2 asking RAN4 to provide a response on measurement reporting range of NRSRP and NRSRQ [1]. RAN4 was specifically asked to provide response on following issues:
	· RAN2 assumes that RSRQ is only used to determine suitability, i.e. cell selection. RAN2 would like to ask RAN4 to confirm whether this is in line with RAN4’s understanding. If RSRQ is supported for cell selection, RAN2 would like to RAN4 to further provide the value range of q-Qual for NB-IoT.  

· RAN2 agrees RSRP is used for both cell selection and cell reselection and would like to ask RAN4 to provide range of q-RxLev.

· RAN2 assumes that Pcompensation is used in the cell selection criteria S: Srxlev = Qrxlevmeas – Qrxlevmin – Pcompensation – Qoffsettemp and would like to ask RAN4 whether this in line with RAN4’s understanding and if so to provide parameters and the associated value ranges to calculate the Pcompensation.


In this contribution we discuss and provide our view on the subject matter.
2 Discussions 
2.1 RSRP and RSRQ reporting range
Table 1: RSRP measurement report mapping

	Reported value
	Measured quantity value
	Unit

	RSRP_00
	RSRP ( -140
	dBm

	RSRP_01
	-140 ( RSRP < -139
	dBm

	RSRP_02
	-139 ( RSRP < -138
	dBm

	…
	…
	…

	RSRP_95
	-46 ( RSRP < -45
	dBm

	RSRP_96
	-45 ( RSRP < -44
	dBm

	RSRP_97
	-44 ( RSRP
	dBm


Table 2: 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


2.2 Discussions

RAN4 has agreed that the RRM measurement requirements are to be specified for the worst case, i.e. assuming NB-RS based measurement. This would mean that the minimum configuration should be assumed that allows the UE to perform coherent averaging over 2 or 3 (including 1 empty subframe) subframes containing NB-RS. Based on these simulation results, it has been observed that the minimum SNR that the NB-IOT UE is expected to support is not less than -15 dB. It is notable that -15 dB SNR is the minimum SNR for which the category M1 measurement requirements apply. This would mean that the existing reporting range provide in Tables 1 and 2 above should be possible to reuse for NRSRP and NRSRQ measurement. Although RSRQ measurement was not specified for category M1, the estimated NRSRQ results indicate that the legacy reporting range should be possible to reuse. In Figure 1 below, we show the NRSRQ and NRSRP measurement result for one of the scenario with fading channels, which can be seen as one of the challenging scenario. It is seen that at very low SNR, e.g. at -20 dB, the theoretical NRSRQ values are still within the existing RSRQ measurement reporting range. 
[image: image1.png]3 SFs, 800 ms measurement period, EPA 1 Hz

30 —5— 05 plie
—=— 50 plie
o 95plie
— — — Theoretical
35
20 15 10 5 5 10

SNR [dB]




[image: image2]
Figure 1: NRSRQ measurement result (left) and NRSRP measurement result (right) for one of the scenarios with fading channel.

Also in the NRSRP figure above, it is seen that the target SNR that NB-IOT UE should support will be greater than -20 dB.  This corresponds to RSRP reporting value of at least -140 dBm, meaning that is possible to reuse the same reporting range. It is further notable that NB-IoT UE is expected to operate in the same or similar SNR ranges, i.e. ≥ -15 dB, and for eMTC the legacy reporting range was used. In brief, it is expected that the existing reporting ranges are possible to reuse for NB-IoT.
· Observation #1: Existing RSRP and RSRQ reporting range can be used for NRSRP and NRSRQ measurements for NB-IoT. 
Pcompensation:
In our view, it is reasonable to assume Pcompensation in the cell selection criteria given that two different UE power-classes are supported for NB-IoT. This difference in power needs to be compensated, and we believe that the existing Pcompensation range can be reused.

· Proposal #1: RAN4 is to confirm the usage of Pcompensation and to inform RAN2 to use the existing value range.  
3 Summary 
In this we discuss the reporting range for NRSRP and NRSRQ measurements for NB-IoT. We have observed that the existing reporting range can be reused. We propose to send LS response to RAN2 about this information. 

· Observation #1: Existing RSRP and RSRQ reporting range can be used for NRSRP and NRSRQ measurements for NB-IoT. 

· Proposal #1: RAN4 is to confirm the usage of Pcompensation and to inform RAN2 to use the existing value range.  
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