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1. Introduction

In last RAN1 #92bis, there was an LS [1] to RAN4 to ask RAN4 to study whether it is needed to update the definition of NRSSI measurement in the calculation of NRSRQ when NSSS is used for NRSRQ measurements. If so, how to update the definition of NRSSI measurements.
In this contribution we discuss the issue raised in the RAN1 LS. After discussion some proposals are provided.
2. Discussion
In our opinion measuring the NRSS using the same resource as the NSSS might or might not bias the results, depending on network load. In a heavy load network the NRSSI on NSSS subframe would probably be the same as other subframes. If the load is light, NRSSI on NSSS subframe might be slightly larger than other subframe, which means the NRSRQ might become smaller. Note that the only place where NRSRQ is used is in cell selection/reselection procedure when UE judging a cell can fulfil the S criteria or not. So in a light load network the Qqualmin in system information probably will be set as a relative smaller value, to welcome more UE to camp on. In such case we think a slightly bias in NRSRQ measurement will not result in significant system impact. On the other hand, if UE is required to do the measurement on other subframes rather than the one that carries NSSS, UE complexity and power consumption will be increased. Note that the major benefit of NSSS in RRM measurement is that it can achieve better accuracy with less power consumption due to higher processing gain compared with NRS based measurement. 

Proposal 1: NRSSI in NSSS based NRSRQ measurement shall be performed on NSSS subframe.
The definition of NRSRQ is specified in TS36.214 section 5.1.27:
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


in which NRSSI is defined as:

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.
It seems no controversial on the constituent of NRSSI, i.e. it should be the linear average of the total received power from all sources, including co-channel serving and non-serving cells, adjacent channel interference, thermal noise etc. The open issue is mainly about where to measure NRSSI. Currently, NRSSI and NRSRP are measured over the same set of resource blocks. Thus the definition of NRSSI measurement in the calculation of NRSRQ is not updated when NSSS is used for NRSRQ measurement, NRSSI shall be measured only over the subframe that carries NSSS, which is in line with the proposal 1 above. So we propose no need to update the NRSSI definition.
Proposal 2: it is not needed to update the definition of NRSSI measurement in the calculation of NRSRQ when NSSS is used for NRSRQ measurements. If so, how to update the definition of NRSSI measurements.
3. Conclusions
In this contribution we discuss the NRSSI definition when NSSS is used for NRSRQ measurement. After discussion the following proposals are provided:
Proposal 1: NRSSI in NSSS based NRSRQ measurement shall be performed on NSSS subframe.
Proposal 2: it is not needed to update the definition of NRSSI measurement in the calculation of NRSRQ when NSSS is used for NRSRQ measurements. If so, how to update the definition of NRSSI measurements.
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