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1. Introduction
In RAN4#85, report mapping for SSB-RSRP and CSI-RSRP was discussed[1]. The following discussion and agreements:
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Abstract: 

Analyses the needed reporting range and granularity for RSRP.
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.
Discussion: 

Qualcomm: in principle the proposals are OK. We would like to check what the minimum power in RF room is.

Ericsson: hope checking it in this meeting.
Huawei: We would like to reuse the lower bound as LTE and use 7bit and leave some room for upper bound.

Ericsson: Maybe use -156dB as lower band and calculate the upper bound based on 7bit.


Qualcomm: we can revise RAN4 table in future meeting. RAN2 just needs to know the bit number.

Huawei: Agree. So far we just study the lower bound for FR1. There is no study for FR2. So we just need to inform the bit number to RAN2.

Ericsson: OK to provide bit number only but we should agree on 1dB step size.
Decision:

Noted


Agreement:
7 bits with 1dB step size will be used for RSRP reporting



2. Discussion

RAN4 should now discuss the performance requirements including report mapping. 
For L1 RSRP, there is a reporting range specified in 38.214
	For L1-RSRP reporting, if the higher layer parameter nrofReportedRS is configured to be one, the reported L1-RSRP value is defined by a 7-bit value in the range [-140, -44] dBm with 1dB step size, if the higher layer parameter nrofReportedRS is configured to be larger than one, or if the higher layer parameter group-based-beam-reporting is configured as ON', the UE shall use differential L1-RSRP based reporting, where the largest value of L1-RSRP uses a 7-bit value in the range [-140, -44] dBm with 1dB step size, and the differential L1-RSRP uses a 4-bit value. The differential L1-RSRP value is computed with 2 dB step size with a reference to the largest L1-RSRP value which is part of the same L1-RSRP reporting instance. The mapping between the reported L1-RSRP value and the measured quantity is described in [11, TS 38.133].


Based on this description, RAN4 should include the report mapping for both absolute and differential L1 RSRP in 38.133, however there is not much need for consideration on the range or step size, which is already specified by RAN1.

For L3 RSRP, we have earlier indicated that both the upper and lower end of the range should be extended from -140dBm and -44dBm[1].

Recapping, one aspect of RSRP range which is worthy of further consideration is the use of receive beamforming in FR2, 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. Since the same report mapping may be used for FR1 and FR2, the additional upper range can also be allowed in FR1, from a report mapping perspective. 
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. Our view is that the minimum SS-RSRP should be aligned to the LTE minimum RSRP, i.e. -156dBm. This does not imply that requirements will apply down to -156dBm and is purely a definition for report mapping.

Since 7 bits are available, we do not see any significant concern with allowing RSRP reporting up to -30dBm as shown in table 1. Similarly to the lower end of the range, there is no implication in proposing this that accuracy requirements are applicable in conditions with -30dBm nominal RSRP, especially for FR1.

We also propose that L1 RSRP report mapping uses a subset of the same mapping table, providing the range specified in 38.133 and also providing an indication if L1 RSRP is above/below the signaled range.
Proposal 1 : RSRP report mapping in table 1 is adopted for NR


Table 1 : RSRP report mapping for L1 and L3 SS-RSRP
	Reported value
	Measured quantity value(L3 RSRP)
	Measured quantity value(L1 RSRP)
	Unit

	RSRP_0
	RSRP<-156
	Not valid
	dBm

	RSRP_1
	-156≤RSRP<-155
	Not valid
	dBm

	RSRP_2
	-155≤RSRP<-154
	Not valid
	dBm

	RSRP_3
	-154≤RSRP<-153
	Not valid
	dBm

	RSRP_4
	-153≤RSRP<-152
	Not valid
	dBm

	RSRP_5
	-152≤RSRP<-151
	Not valid
	dBm

	RSRP_6
	-151≤RSRP<-150
	Not valid
	dBm

	RSRP_7
	-150≤RSRP<-149
	Not valid
	dBm

	RSRP_8
	-149≤RSRP<-148
	Not valid
	dBm

	RSRP_9
	-148≤RSRP<-147
	Not valid
	dBm

	RSRP_10
	-147≤RSRP<-146
	Not valid
	dBm

	RSRP_11
	-146≤RSRP<-145
	Not valid
	dBm

	RSRP_12
	-145≤RSRP<-144
	Not valid
	dBm

	RSRP_13
	-144≤RSRP<-143
	Not valid
	dBm

	RSRP_14
	-143≤RSRP<-142
	Not valid
	dBm

	RSRP_15
	-142≤RSRP<-141
	Not valid
	dBm

	RSRP_16
	-141≤RSRP<-140
	RSRP<-140
	dBm

	RSRP_17
	-140≤RSRP<-139
	-140≤RSRP<-139
	dBm

	…
	…
	
	…

	RSRP_115
	-42≤RSRP<-41
	-42≤RSRP<-41
	dBm

	RSRP_116
	-41≤RSRP<-40
	-41≤RSRP<-40
	dBm

	RSRP_117
	-40≤RSRP<-39
	40≤RSRP
	dBm

	RSRP_118
	-39≤RSRP<-38
	Not valid
	dBm

	RSRP_119
	-38≤RSRP<-37
	Not valid
	dBm

	RSRP_120
	-37≤RSRP<-36
	Not valid
	dBm

	RSRP_121
	-36≤RSRP<-35
	Not valid
	dBm

	RSRP_122
	-35≤RSRP<-34
	Not valid
	dBm

	RSRP_123
	-34≤RSRP<-33
	Not valid
	dBm

	RSRP_124
	-33≤RSRP<-32
	Not valid
	dBm

	RSRP_125
	-32≤RSRP<-31
	Not valid
	dBm

	RSRP_126
	-31≤RSRP<-30
	Not valid
	dBm

	RSRP_127
	-30≤RSRP
	Not valid
	dBm


Differential L1 RSRP is always reported as a difference relative to the strongest RSRP so is always negative and based on RAN1 specifications there are 4 bits (16 values) with 2dB step size. Hence, the mapping in table 2 may be considered. This mapping is valid for both CSI-RSRP and SS-RSRP

Proposal 2: Differential RSRP report mapping in table 2 is adopted for NR for both SS-RSRP and CSI-RSRP 
Table 2 : RSRP report mapping for L1 differential SS-RSRP and CSI-RSRP
	Reported value
	Measured quantity value(difference in measured RSRP from strongest RSRP
	Unit

	DIFFRSRP_0
	0≥ΔRSRP>-2
	dB

	DIFFRSRP_1
	-2≥ΔRSRP>-4
	dB

	DIFFRSRP_2
	-4≥ΔRSRP>-6
	dB

	DIFFRSRP_3
	-6≥ΔRSRP>-8
	dB

	DIFFRSRP_4
	-8≥ΔRSRP>-10
	dB

	DIFFRSRP_5
	-10≥ΔRSRP>-12
	dB

	DIFFRSRP_6
	-12≥ΔRSRP>-14
	dB

	DIFFRSRP_7
	-14≥ΔRSRP>-16
	dB

	DIFFRSRP_8
	-16≥ΔRSRP>-18
	dB

	DIFFRSRP_9
	-18≥ΔRSRP>-20
	dB

	DIFFRSRP_10
	-20≥ΔRSRP>-22
	dB

	DIFFRSRP_11
	-22≥ΔRSRP>-24
	dB

	DIFFRSRP_12
	-24≥ΔRSRP>-26
	dB

	DIFFRSRP_13
	-26≥ΔRSRP>-28
	dB

	DIFFRSRP_14
	-28≥ΔRSRP>-30
	dB

	DIFFRSRP_15
	-30≥ΔRSRP
	dB


3. Conclusion
Proposal 1 : RSRP report mapping in table 1 is adopted for NR

Table 1 : RSRP report mapping for L1 and L3 SS-RSRP
	Reported value
	Measured quantity value(L3 RSRP)
	Measured quantity value(L1 RSRP)
	Unit

	RSRP_0
	RSRP<-156
	Not valid
	dBm

	RSRP_1
	-156≤RSRP<-155
	Not valid
	dBm

	RSRP_2
	-155≤RSRP<-154
	Not valid
	dBm

	RSRP_3
	-154≤RSRP<-153
	Not valid
	dBm

	RSRP_4
	-153≤RSRP<-152
	Not valid
	dBm

	RSRP_5
	-152≤RSRP<-151
	Not valid
	dBm

	RSRP_6
	-151≤RSRP<-150
	Not valid
	dBm

	RSRP_7
	-150≤RSRP<-149
	Not valid
	dBm

	RSRP_8
	-149≤RSRP<-148
	Not valid
	dBm

	RSRP_9
	-148≤RSRP<-147
	Not valid
	dBm

	RSRP_10
	-147≤RSRP<-146
	Not valid
	dBm

	RSRP_11
	-146≤RSRP<-145
	Not valid
	dBm

	RSRP_12
	-145≤RSRP<-144
	Not valid
	dBm

	RSRP_13
	-144≤RSRP<-143
	Not valid
	dBm

	RSRP_14
	-143≤RSRP<-142
	Not valid
	dBm

	RSRP_15
	-142≤RSRP<-141
	Not valid
	dBm

	RSRP_16
	-141≤RSRP<-140
	RSRP<-140
	dBm

	RSRP_17
	-140≤RSRP<-139
	-140≤RSRP<-139
	dBm

	…
	…
	
	…

	RSRP_115
	-42≤RSRP<-41
	-42≤RSRP<-41
	dBm

	RSRP_116
	-41≤RSRP<-40
	-41≤RSRP<-40
	dBm

	RSRP_117
	-40≤RSRP<-39
	40≤RSRP
	dBm

	RSRP_118
	-39≤RSRP<-38
	Not valid
	dBm

	RSRP_119
	-38≤RSRP<-37
	Not valid
	dBm

	RSRP_120
	-37≤RSRP<-36
	Not valid
	dBm

	RSRP_121
	-36≤RSRP<-35
	Not valid
	dBm

	RSRP_122
	-35≤RSRP<-34
	Not valid
	dBm

	RSRP_123
	-34≤RSRP<-33
	Not valid
	dBm

	RSRP_124
	-33≤RSRP<-32
	Not valid
	dBm

	RSRP_125
	-32≤RSRP<-31
	Not valid
	dBm

	RSRP_126
	-31≤RSRP<-30
	Not valid
	dBm

	RSRP_127
	-30≤RSRP
	Not valid
	dBm


Table 2 : RSRP report mapping for L1 differential SS-RSRP and CSI-RSRP
	Reported value
	Measured quantity value(difference in measured RSRP from strongest RSRP
	Unit

	DIFFRSRP_0
	0≥ΔRSRP>-2
	dB

	DIFFRSRP_1
	-2≥ΔRSRP>-4
	dB

	DIFFRSRP_2
	-4≥ΔRSRP>-6
	dB

	DIFFRSRP_3
	-6≥ΔRSRP>-8
	dB

	DIFFRSRP_4
	-8≥ΔRSRP>-10
	dB

	DIFFRSRP_5
	-10≥ΔRSRP>-12
	dB

	DIFFRSRP_6
	-12≥ΔRSRP>-14
	dB

	DIFFRSRP_7
	-14≥ΔRSRP>-16
	dB

	DIFFRSRP_8
	-16≥ΔRSRP>-18
	dB

	DIFFRSRP_9
	-18≥ΔRSRP>-20
	dB

	DIFFRSRP_10
	-20≥ΔRSRP>-22
	dB

	DIFFRSRP_11
	-22≥ΔRSRP>-24
	dB

	DIFFRSRP_12
	-24≥ΔRSRP>-26
	dB

	DIFFRSRP_13
	-26≥ΔRSRP>-28
	dB

	DIFFRSRP_14
	-28≥ΔRSRP>-30
	dB

	DIFFRSRP_15
	-30≥ΔRSRP
	dB
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