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1. Introduction
In last RAN4 NR AH#2 meeting, we approved a way forward for NR RRM [1]. About NR RSRP Measurement metric definition, it is decided that:

· A separate way forward is expected to cover NR quality metrics

· For RSRP and CSI-RP the  definition should include Rx beamforming gain for OTA 
· For conducted requirements, the reference point for definition can be antenna connectors.
· 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
Based on these agreement, this document discusses the definition of NR RSRP measurement and  we would like to give our proposals.
2. Discussion
Generally, RSRP measurement definition will be defined in 38.211 in RAN1. However, RAN4 will discuss the corresponding measurement definition and send LS to RAN1. 

In RAN1’s LS [2], it was agreed that the SS block and CSI-RS will be used for RRM measurement. Thus, the straightforward is to define both SS block based measurement definition and CSI-RS measurement definition. Since RRM requirements will be specified as conducted manner for sub 6GHz and OTA manner for above 24GHz, the corresponding requirements should be compatible with OTA requirements.  For OTA requirements, the reference point is not the physical antenna connector, but the spatial location of the centre of UE Rx antenna array, which should include the Rx beamforming gain.
The RRM measurement should be defined as per beam, and therefore the SSRP and CSI-RSRP should be defined as per beam. If one SS burst set contains multiple SS blocks, the SSRP measurement should have multiple value respectively. 
Based on above consideration, it is proposed the definition of RSRP measurement as follows:
Synchronise Signal Received Power (SSRP)
	Definition
	Synchronise Signal Received Power 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 the configured SSS bandwidth.

For SSRP determination the cell-specific SSS signals according to TS 38.211 shall be used. In addition, NR-PBCH DMRS can be used to determine RSRP.
For carrier frequencies below 6GHz the reference point for the SSRP shall be the antenna connector of the UE (dBm/SCS).

For carrier frequencies above 6GHz the reference point for the SSRP shall be the spatial location of the centre of UE Rx antenna array, which should include the Rx beamforming gain.

If receiver diversity is in use by the UE, the reported value shall not be lower than the corresponding SSRP 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


CSI-RS Received Power (CSI-RSRP)

	Definition
	CSI Reference Signal Received Power is defined as the linear average over the power contributions (in [W]) of the resource elements that carry CSI reference signal in a cell. The measurement bandwidth is configured CSI bandwidth.

For CSI-RSRP determination the CSI reference signals according to TS 38.211 shall be used. 

For carrier frequencies below 6GHz the reference point for the CSI-RSRP shall be the antenna connector of the UE (dBm/SCS).

For carrier frequencies above 6GHz the reference point for the CSI-RSRP shall be the spatial location of the centre of UE Rx antenna array, which should include the Rx beamforming gain.

If receiver diversity is in use by the UE, the reported value shall not be lower than the corresponding CSI-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


3. Conclusion
In this contribution we discuss the measurement definition of RSRP and propose the definitions of SSRP and CSI-RSRP as follows:
Synchronise Signal Received Power (SSRP)

	Definition
	Synchronise Signal Received Power 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 the configured SSS bandwidth.

For SSRP determination the cell-specific SSS signals according to TS 38.211 shall be used. In addition, NR-PBCH DMRS can be used to determine RSRP.
For carrier frequencies below 6GHz the reference point for the SSRP shall be the antenna connector of the UE (dBm/SCS).

For carrier frequencies above 6GHz the reference point for the SSRP shall be the spatial location of the centre of UE Rx antenna array, which should include the Rx beamforming gain.

If receiver diversity is in use by the UE, the reported value shall not be lower than the corresponding SSRP 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


CSI-RS Received Power (CSI-RSRP)

	Definition
	CSI Reference Signal Received Power is defined as the linear average over the power contributions (in [W]) of the resource elements that carry CSI reference signal in a cell. The measurement bandwidth is configured CSI bandwidth.

For CSI-RSRP determination the CSI reference signals according to TS 38.211 shall be used. 

For carrier frequencies below 6GHz the reference point for the CSI-RSRP shall be the antenna connector of the UE (dBm/SCS).

For carrier frequencies above 6GHz the reference point for the CSI-RSRP shall be the spatial location of the centre of UE Rx antenna array, which should include the Rx beamforming gain.

If receiver diversity is in use by the UE, the reported value shall not be lower than the corresponding CSI-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
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