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1	Introduction
In RAN4 Hangzhou meeting RAN4 agreed on WF in [2]. The WF includes looking at the measurement metrics for NR:
· Companies are invited to contribute initial text proposals for RSRP and Quality Metrics in NR RRM Adhoc #2 
Some discussions have taken place in RAN4 concerning measurement metrics without any decisions. In this paper, we present our view.

2	SS-Block-RSRP Metric 
It was agreed in RAN1 that there will be a measurement based on the SSS signal of the SS-Block. Such metric was referred to as SS-Block-RSRP. The SS-Block is transmitted continuously (with the SS-burst set periodicity) and constant power. Additionally, the BW of the SS-Block is well defined: PSS and SSS part is transmitted in 127 contiguous carriers, and the PBCH is transmitted in 288 contiguous carriers. All in continuous manner in time domain and with same center frequency. The order of the PSS, SSS and PBCH signals is still under discussion in RAN1.
Once the UE has detected a cell it will be able to measure the SSS of the SS-Block. We propose to use average power of the SSS signal for SS-Block-RSRP definition. 
	Definition
	SS-Block-RSRP is the received power of the SSS signal of the SS-Block, and is defined as the linear average over the power contributions (in [W]) of the resource elements that carry cell-specific SSS signal. The measurement bandwidth is defined by the SSS signal bandwidth and the applied sub-carrier spacing.
For SS-Block-RSRP determination the cell-specific SSS signals according to TS 38.211 shall be used. If the UE can reliably detect or is informed about the power offset between NR-SSS and NR-PBCH DMRS, it may use NR-PBCH DMRS in addition to NR-SSS to determine RSRP.
For carrier frequencies below 6GHz the reference point for the SS-Block-RSRP shall be the antenna connector of the UE.
For carrier frequencies above 6GHz the reference point for the SS-Block-RSRP is FFS.
If receiver diversity is in use by the UE, the reported value shall not be lower than the corresponding SS-Block-RSRP of any of the individual diversity branches. 

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



The actual name of the metric could be RSRP or SSRP for simplicity.

3	NR Quality Metric 
Currently in E-UTRAN there is a definition of the received signal quality – RSRQ. The metric was originally introduced in Rel-8 but has during the LTE development been subject to many discussions and some updates. E.g. changes were introduced due to eICIC and ABS, wideband RSRQ introduction and RSRQ based on all symbols in the subframe.
The purpose of the RSRQ metric is to provide some information about the load conditions of the measured cell. Usually RSRQ has been used for load balancing purposes, but also for detecting other interference conditions e.g. the LTE and UTRAN cochannel detection problem. 
We assume that the quality metric for NR (let’s call it RSRQ) will be a metric which would be applicable for both Idle, Inactive and Connected mode UEs.
Having the actual purpose of the metric clear, next issue to address is to discuss what signals should be used for the measurement metric – e.g. will RSRQ be based on RSRP and some other metric? In LTE, it is based on RSRP and RSSI. For NR, we could try to apply similar definition for NR and if doing so, one parameter in the RSRQ metric would be the SS-Block-RSRP.
Next question is how to measure a signal that would represent what in LTE is referred to as ‘any signal received by the UE on the measured resources including co-channel serving and non-serving cells, adjacent channel interference, thermal noise etc’ [1]. Here it needs to be considered that in NR we no longer have continuous transmission of reference signal in time domain, but instead these are transmitted in bursts.
One could also consider not having an RSRQ metric defined as RSRP/RSSI, but instead simply rely on the RSSI.
However, both RAN1 and RAN4 are still discussing the final RSRP definition. Once RAN1/RAN4 has reached agreement on the RSRP definition it would easier to discuss the further details of RSRQ/RSSI and how to define a quality metric.

4	CSI-RS-RSRP Metric 
RAN1 discussions on CSI-RS is still ongoing, but CSI-RS will be defined. CSI-RS will likely be used for beam measurements and beam management and therefore it seems that there will be a need for defining also CSI-RS-RSRP measurement metric. In LTE, we have defined a CSI-RS-RSRP and similar definition could be used in NR.
	Definition
	CSI reference signal received power (CSI-RS-RSRP), is defined as the linear average over the power contributions (in [W]) of the resource elements that carry CSI reference signals configured within the considered measurement frequency bandwidth. For CSI-RS-RSRP determination CSI-RS reference signals according to TS 38.xxx shall be used. 
For carrier frequencies below 6GHz the reference point for the CSI-RS-RSRP shall be the antenna connector of the UE.
For carrier frequencies above 6GHz the reference point for the CSI-RS-RSRP is FFS.
If receiver diversity is in use by the UE, the reported value shall not be lower than the corresponding CSI-RS-RSRP of any of the individual diversity branches. 

	Applicable for
	RRC_CONNECTED intra-frequency,
[RRC_CONNECTED inter-frequency]




5	Conclusion 
In this paper, we discussed the measurement metrics for NR. We have proposed a metrics for the new SS-Block-RSRP and the CSI-RS-RSRP. Additionally, we discussed aspects related to a quality metric for NR.
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