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1	Introduction
In RAN4 Qingdao meeting RAN4 agreed on WF in [1]. The WF includes looking at the measurement metrics for NR including further studies:
· Study further whether the definition should be differentiated across frequency ranges
· Study further whether to include averaging in time domain in the defintion:
· Study further whether RSRP definition should be per SS block, per beam, or per cell
· Study further whether CSI-RSRP definition should be per cell or per beam
Some discussions have taken place in RAN1 as well as in RAN4 concerning measurement metrics without any decisions. In this paper, we discuss RSRP in more details.

2	SS-Block-RSRP Metric
It has been agreed in RAN1 that there will be a measurement metric based on the SSS signal of the SS-Block. Such metric was referred to as SS-Block-RSRP. 
This clearly indicates that the SS-Block-RSRP is based on the SSS signal. As this discussion is about defining the actual measurement in terms of how the NR RSRP based on the SSS signal of the SS-Block, such a definition should be a definition of the actual physical measurement. I.e. it should describe what is measured (SSS signal) and when and how the measured contribution of the measured RE are treated.
Our understanding is that UE performs one SS-Block-RSRP measurement per SS-Block. The definition of NR RSRP different SS-Block-RSRP measurement defines a single physical SS-Block-RSRP measurement. There is no averaging between different SS-Block RSRP measurements in time domain included in the metric definition. I.e. an SS-Block-RSRP measurement is based on one SSB-burst.
Proposal 1: SS-Block-RSRP metric is defined based on measurement from a single SS-Block.
Next question is how to average the power contribution of each RE carrying the SSS-signal. We propose to use average power of the REs carrying the SSS signal in the SS-Block-RSRP definition.
Proposal 2: Use SSS REs contained in one SS-Block to derive the SS-Block-RSRP.
Proposal 3: Use average of the power contribution of the REs carrying the SSS signal in the SS-Block-RSRP definition
The SS-Blocks are transmitted continuously (with the SS-burst set periodicity) and with constant power. I.e. the transmission power of the SSS signal is constant (although SSS and PBCH DMRS might have different transmission power). Additionally, the BW of the SS-Block is well defined: PSS and SSS part are 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 has been agreed in RAN1.

	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. The UE may use NR-PBCH DMRS in addition to NR-SSS to determine RSRP accounting the power offset between NR-SSS and NR-PBCH DMRS.
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



Open still is the reference point for SS-Block-RSRP when there is no access to the UEs antenna connector. This is most likely the case for higher frequencies. This was discussed during the Qingdao AH meeting and it was pointed out that what needs to be clarified is how the UE antenna gain is accounted in the metric.
One way to address this question would be to define the reference point only for UEs which have the antenna connector as reference point. UEs for which this is not possible – such UEs would only support relative measurements and not absolute measurements.
The actual name of the metric could be RSRP or SSRP for simplicity.
3	CSI-RS-RSRP Metric 
RAN1 discussions on CSI-RS has been progressing but is still ongoing. What is clear based on the RAN1 and the RAN2 discussions is that CSI-RS and related measurements are needed in NR and therefore there is a need to define a CSI-RS RSRP measurement metric - or definition. 
CSI-RS RSRP measurement is envisioned to be used for multiple purposes. CSI-RS RSRP is likely to be used for beam related measurements and management. Additionally, RAN2 has decided that there will be CSI-RS RSRP based mobility.
Even though the CSI-RS RSRP measurement may be sued for different purposes, there need to be a clear definition of the actual physical measurement performed by the UE. This needs to include what REs are measured and how the measured REs are processed – e.g. in terms of averaging among the measured REs.
Postprocessing, e.g. on L1 and/or L3 for different usage, is then something that can be defined by the different WGs based on the needs. E.g. in RAN4 we could define a time domain L1 filtering of the measured CSI-RS RSRP measurements if this turns out to be necessary. RAN2 can define further L3 filtering based on the incoming physical measurements from L1. However, such postprocessing of the actual physical measurement should not impact the measurement metric definition.
In LTE, we have defined a CSI-RS-RSRP measurement metric. We think a 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]



The actual name of the metric could be CSI-RSRP.
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