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1. Introduction
RAN4 will define RSRP report mapping for NR in the performance phase of the work. On the other hand, RAN2 needs to specify ASN.1 for signaling so the granularity and range of RSRP is needed by RAN2.
2. Discussion

The current definitions of SS-RSRP and CSI-RSRP in 38.215 v1.1.0 [1] are shown in table 1
	5.1.1
SS reference signal received power (SS-RSRP)

Definition

SS reference signal received power (SS -RSRP) is defined as the linear average over the power contributions (in [W]) of the resource elements that carry secondary synchronization signals (SS).

For SS-RSRP determination demodulation reference signals for physical broadcast channel (PBCH) and, if indicated by higher layers, CSI reference signals in addition to secondary synchronization signals may be used. SS-RSRP using demodulation reference signal for PBCH or CSI reference signal shall be measured by linear averaging over the power contributions of the resource elements that carry corresponding reference signals taking into account power scaling for the reference signals as defined in 3GPP TS 38.213 [5].

SS-RSRP shall be measured only among the reference signals corresponding to SS/PBCH blocks with the same SS/PBCH block index and the same physical-layer cell identity.

For frequency range 1, the reference point for the SS-RSRP shall be the antenna connector of the UE.

[If the receiver beamforming is in use by the UE, SS-RSRP shall be measured based on the combined signal from antenna elements corresponding to a given receiver branch. If receiver diversity is in use by the UE, the reported SS-RSRP value shall not be lower than the corresponding SS-RSRP of any of the individual receiver 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]
NOTE 1: 
The number of resource elements within the measurement period that are used by the UE to determine SS-RSRP is left up to the UE implementation with the limitation that corresponding measurement accuracy requirements have to be fulfilled.
NOTE 2: 
The power per resource element is determined from the energy received during the useful part of the symbol, excluding the CP.
5.1.2
CSI reference signal received power (CSI-RSRP)

Definition

CSI reference signal received power (CSI-RSRP), is defined as the linear average over the power contributions (in [W]) of the resource elements that carry CSI reference signals configured for RSRP measurements within the considered measurement frequency bandwidth in the configured CSI-RS occasions.

For CSI-RSRP determination CSI reference signals transmitted on antenna ports [300X, 300Y, 300Z] according to 3GPP TS 38.211 [4] shall be used.
For frequency range 1, the reference point for the CSI-RSRP shall be the antenna connector of the UE.

[If the receiver beamforming is in use by the UE, CSI-RSRP shall be measured based on the combined signal from antenna elements corresponding to a given receiver branch. If receiver diversity is in use by the UE, the reported CSI-RSRP value shall not be lower than the corresponding CSI-RSRP of any of the individual receiver branches.]
Applicable for

[RRC_CONNECTED intra-frequency,

RRC_CONNECTED inter-frequency]
NOTE 1: 
The number of resource elements within the considered measurement frequency bandwidth and within the measurement period that are used by the UE to determine CSI-RSRP is left up to the UE implementation with the limitation that corresponding measurement accuracy requirements have to be fulfilled.
NOTE 2: 
The power per resource element is determined from the energy received during the useful part of the symbol, excluding the CP.



Table 1 : Definitions of SS-RSRP and CSI RSRP from [1]
One important aspect for this discussion is that (as per LTE) the measurements are averages over the power contributions (in [W]) of the resource elements that carry reference signals (SSS or CSI-RS). Hence the nominal RSRP is independent of the total bandwidth over which reference signals are transmitted / measured. Indeed, nominal RSRP measured with an LTE receiver and nominal RSRP measured with an NR receiver are identical in a given radio condition.

When different numerologies are used, it also has no impact on the nominal RSRP. For example, an RE belonging to an SSS with 30kHz subcarrier spacing has twice the bandwidth and half the time duration of an RE belonging to an SSS with 15kHz subcarrier spacing. Given the note in the definition that the power per resource element is determined from the energy received during the useful part of the symbol, excluding the CP, the energy received during the useful part of the symbol is not a function of numerology.

One aspect of RSRP range which is worthy of further consideration is the use of receive beamforming, which may lead to increased RSRP compared to a (nominally) omnidirectional antenna. This could lead to a larger upper limit to the RSRP observed by UEs but at the lower end of the range, the lowest possible RSRP observable is determined by receiver noise floor and is not increased by beamforming.
In LTE, the reporting range of RSRP is defined from -156 dBm to -44 dBm with 1 dB resolution. CSI-RSRP is defined from is defined from -140 dBm to -44 dBm with 1 dB resolution.
Since there is the possibility of RX beamforming, we propose that the upper part of the range is increased by 10dB to -34dBm. We also propose that 1dB granularity is used. This implies that regardless of the lowest reportable RSRP, a 7-bit value will be sufficient for the reporting and there is no possibility to optimize measured RSRP values to fit within 6 bits (the range of reported RSRP clearly spans more than 64dB). 7 bits would (in theory) allow RSRP from -34dBm down to -161dBm although it is clearly unlikely to be practical to detect any cell with -161dBm RSRP.
At this point we propose

Proposal 1: Reporting range of SS-RSRP and CSI RSRP is -156 dBm to -34 dBm with 1 dB granularity
Proposal 2: The range in the signaling may be larger than the guaranteed accuracy range.
3. Conclusion
In this contribution, we have discussed RSRP reporting range and granularity. We make the following proposals:
Proposal 1: Reporting range of SS-RSRP and CSI RSRP is -156dBm to -34dBm with 1 dB granularity

Proposal 2: The range in the signaling may be larger than the guaranteed accuracy range.
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