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1	Introduction
In RAN4#85 meeting in Reno RAN4 continued the discussions related to feNB-IoT work. One aspect raised was the need to adapt the NRSRP and NRSRQ measurement metric definition to accommodate the change that UE will be measuring using NSSS and not NRS.
In this paper, we discuss the measurement metric definition

2	Discussion
We discuss the need to update the NRSRP and NRSRQ measurement metric definition in 36.214. Current definition obviously does not account measurement using the NSSS signal.
This means that there will be a need to update the NRSRP and the NRSRQ measurement metric definition in 36.214. It would be necessary to account for both existing and new reference signal.
	Definition
	Narrowband Reference signal received power (NRSRP), is defined as the linear average over the power contributions (in [W]) of the resource elements that carry either narrowband specific reference signals (NRS) or the resource elements that carry the narrow band secondary synchronization signal (NSSS) within the considered measurement frequency bandwidth. 

For NRS based NRSRP determination the narrowband reference signals for the first antenna port (R0 or R1000) according to TS 36.211 [3] shall be used. If the UE can reliably detect that a second antenna port (R1 or R1001) is available it may use the second antenna port in addition to the first antenna port to determine NRSRP. 

For narrow band secondary synchronization signal based NRSRP determination the narrowband secondary synchronization signals according to TS 36.211 [3] shall be used. 

The reference point for the NRSRP shall be the antenna connector of the UE.

	Applicable for
	RRC_IDLE intra-frequency,
RRC_IDLE inter-frequency,
RRC_CONNECTED intra-frequency,



NRSRQ definition would need a similar update. Additionally, when discussing the NRSRQ RAN4 would need to discuss where the UE should measure the NRSSI. Measuring the NRSSI using the same resource as the NSSS might bias the results. 
In [1] we have provided a draft LS to RAN1 for updating the definition.
Observation 1: Measuring the NRSSI using the same resource as the NSSS might bias the results.
Finally, it would also necessary for RAN4 to discuss whether UE support of NB-SSS signal for measurements could be allowed also for pre-Rel-15 UE as early implementable solution?
Observation 2: RAN4 should discuss of using NSSS signal for measurement can be allowed for early UE implementation?

3	Conclusion
Introducing NSSS based measurements in NB-IoT means that an update to the measurement metrics would be needed. One such update proposal is provided in this paper. Additionally, would need to discuss how the UE should measure NRSSI. We make two observations that would need to be discussed:
Observation 1: Measuring the NRSSI using the same resource as the NSSS might bias the results.
Observation 2: RAN4 should discuss of using NSSS signal for measurement can be allowed for early UE implementation?
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A	NB measurement metrics

[bookmark: _Toc502434140]5.1.26	Narrowband Reference Signal Received Power (NRSRP)

	Definition
	Narrowband Reference signal received power (NRSRP), is defined as the linear average over the power contributions (in [W]) of the resource elements that carry narrowband specific reference signals within the considered measurement frequency bandwidth. 

For NRS based NRSRP determination the narrowband reference signals for the first antenna port (R2000) according to TS 36.211 [3] shall be used. If the UE can reliably detect that a second antenna port (R2001) is available it may use the second antenna port in addition to the first antenna port to determine NRSRP. 

The reference point for the NRSRP shall be the antenna connector of the UE.

	Applicable for
	RRC_IDLE intra-frequency,
RRC_IDLE inter-frequency,
RRC_CONNECTED intra-frequency,



[bookmark: _Toc502434141]5.1.27	Narrowband Reference Signal Received Quality (NRSRQ)

	Definition
	Narrowband Reference Signal Received Quality (NRSRQ) is defined as the ratio NRSRP/NRSSI. The measurements in the numerator and denominator shall be made over the same set of resource blocks.

Narrowband Received Signal Strength Indicator (NRSSI), comprises the linear average of the total received power (in [W]) observed OFDM symbols of measurement subframes, in the measurement bandwidth by the UE from all sources, including co-channel serving and non-serving cells, adjacent channel interference, thermal noise etc. 

NRSSI is measured from all OFDM symbols of measurement subframes. 

The reference point for the NRSRQ shall be the antenna connector of the UE.

	Applicable for
	RRC_IDLE intra-frequency, 
RRC_IDLE inter-frequency



