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1. SS-RSRP Accuracy in FR2
	R4-1808790
	Discussion on RRM measurement accuracy
	Nokia, Nokia Shanghai Bell

	R4-1809123
	RSRP Measurement Accuracy for FR2
	Qualcomm Incorporated

	R4-1809148
	RSRP Measurement Accuracy in FR2
	Qualcomm Incorporated

	R4-1808719
	SS block measurement performance requirement
	Intel Corporation


Proposals: 
Absolute RSRP: 
Nokia +-6dB (R4-1808790) 

QC: +-4.5dB (R4-1809123)

Intel: FFS (R4-1808719)
Relative RSRP(intra or inter):
QC: +-4.5dB (R4-1809123)
Discussion:
Intel: what is the RF margin assumed?

Nok: +-4dB as proposed earlier by QC, we would support tighter requirement as proposed by QC in this meeting

QC: +-2.5dB, same calibration accuracy as FR1 is achievable

 Mtk:What is the calibration point because the UE is reporting values in baseband?
QC: Calibration is assumed after the antenna, the antenna gain is automatically captured in the signal level measured by the UE in baseband. This is similar to FR1 when the antenna would be considered

Intel: For FR2 we need an Rx beam misalignment margin. This is not known by the UE or TE. This should be considered

E///: that’s not an inaccuracy. This misalignment is automatically captured in the report.

QC: same understanding. Accuracy has nothing to do with pointing the beam

Intel: how do you calculate the “genie” RSRP” if everything is known. What is there is misalignment with the “genie beam”

E///: the only measurement UE can make is on a baseband signal that has to relate back to some input. By current definition the UE measures the baseband power and then it has an estimate of that power in the RF front end. This is after beamforming combining. The UE doesn’t need to know anything about “genie beam”. 

QC: there is no “genie beam” needed. Antenna gain is automatically included in the measurement.

MTK: not clear where the calibration point and how the calibration is done. What level of RF impairments are captured?

E///: UE still needs to compensate for the losses in the components between the antenna and the baseband. Calibration is done for this purpose. 

QC: same process of calibration is done for FR1, UE actually measures the baseband signal and relates that to a certain input power.
Intel: calibration in FR1 is straightforward, in FR2 we don’t know the antenna and beamforming gains

E///: only difference is that we have an antenna connector, but in real life it is exactly the same problem. UE does not know the antenna gain

QC: from Intel’s perspective, what should be accounted for in the accuracy?

Intel: baseband inaccuracy, implementation margin(RF margin, linearity of components+  baseband margin), antenna gain, beamforming gain

QC: baseband inaccuracy can be same in FR1 and FR2, what about RF margin? Any difference?

Intel: we need to check

QC: antenna gain and beamforming gain should not in inaccuracy

E///: we defined the ideal RSRP/RSRQ, they are captured in 38.215. The ideal depends on the antenna gain so they should not be counted on in the inaccuracy

QC: can we agree that RSRP inaccuracy takes into account baseband inaccuracy + RF margin, antenna gain + beamforming gain uncertainty should be accounted for in testing?

Intel: baseband inaccuracy is determined by simulations?

QC: yes

QC: implementation margin has same factors as FR1?

Intel: yes

Nokia: teste environment will be calibrated so that UE sees -6dB SNR? Why should be antenna gain taken into account?

E///: measurement definition is based on what UEs should report in the field. Antenna gain should be included in the report. We will need to find ways to address the side conditions in the tests and what would be allowed for the reported value range

QC: RSRP does not depend on SNR, it’s received power level. Just fixing SNR will not guarantee a reported RSRP value

R&S: We are just discussing the reference point for measurements, this can only be a certain point inside the chamber. We can only control the signal levels at a given point in the chamber. There are ways to set these values so that we are within certain bounds
Nokia: Are we adding additional margin because of this?

QC: We will need to find some bounds for the antenna gain

MTK: will we have an upper bound for the antenna gain?

QC: we should not fail a UE with very high gain but it’s likely we can derive an upper bound on the gain

Vzw: we should not increase the margins because of the unknown gain

MTK: we need to consider wider bandwidth, can we keep the value open until August
QC: this is related to MTK paper on wider bandwidths and accuracy, we do not agree there is a problem

Intel: we can agree the baseband inaccuracy but not the implementation margin

QC: we need to agree a value because RAN5 is waiting for input.

E///: we support +-4.5 agreed in this meeting. We do not see the difference between NR and LTE CA regarding accuracy

Huawei: we have similar concerns as Intel. Implementation margin should be different
Vzw: we support 4.5 with [] so that RAN5 can proceed with the work
QC: any proposal from Huawei

Huawei: we need to check

Nokia: we support to have an agreement, it is very important

Agreement: 
RSRP inaccuracy takes into account baseband inaccuracy + implementation margin 

Antenna gain and beamforming gain uncertainty should be accounted for in testing
RSRP absolute accuracy in FR2: +-[4.5]dB,  baseband SNR >-6dB
How to set the signal levels in the test(OTA chamber) is FFS(discussed in the testability SI)
Concerns on agreeing a value: Intel, Huawei, MTK
2. SS-RSRP Report Mapping
	R4-1808713
	Report mapping for measurements
	Ericsson

	R4-1809023
	Discussion on L1-RSRP mapping table
	Huawei, HiSilicon

	R4-1809022
	Discussion on RSRP mapping table
	Huawei, HiSilicon

	R4-1809024
	CR on RSRP mapping table
	Huawei, HiSilicon

	R4-1809120
	RSRP report mapping
	Qualcomm Incorporated


L3 RSRP Report Mapping

· Option 1: from -156dBm to -30dBm with 1dB granularity (Ericsson  -  R4-1808713)
· Option 2: from -156dBm to -44dBm with 1dB granularity (QC – R4-1809120)
Agreements:
Huawei: we would like to add a row with +infinity
E///: we would like to go higher

QC: we would like to reuse LTE as much as possible. Can we start at -17 and go up?

E///: does not matter
 Agreement : 

range is -156 to -31 and 1 value for inifinity
Mapping starts at -17(same as LTE)
L1 RSRP:

· Minimum value could be agreeable: -140dBm 
· Maximum value could be selected from following options, but we could take option 2 according to RAN1 agreement.

· Option 1: -40dBm  
· Option 2: -44dBm

Discussion:

Intel: what does it mean we have a subset?

QC: we have the same mapping table but not all values are applicable

Huawei: technically we are ok with the subset. Not sure if there are RAN2 issues because the IE is different.

Agreements:
Range is -140dBm to -44dBm
Use the same reporting mapping as for L3 RSRP (subset of the L3 RSRP table)
L1 differential RSRP : 

· Option 1: From -30dB to 0dB with 2dB granularity (Ericcson - R4-1808713)
· Option 2: Distinguish the beams with L1-RSRP higher or lower than -140 dBm in differential L1-RSRP reporting (modify the state required by RAN1). (Huawei - R4-1809022)
Discussion:
Huawei: we have a proposal to include very low values or big difference

QC: We doubt that below -140dBm would be detectable so it is wasting a value

E///: This was proposed in RAN1 but not agreed, we would prefer Option 1.

Intel: what is the point of having such large dynamic range? Even with large antenna arrays this is too big. We suggest to have 1dB step.

E///: RAN1 already decided that we have 4bits and 2dB granularity. It is relative to best beam so has to start from 0

Agreements:
Option 1: From -30dB to 0dB with 2dB granularity (R4-1808713)
3. SS-RSRQ Accuracy

	R4-1809320
	Simulation results for SS -RSRQ measurement
	CATT

	R4-1808714
	Accuracy requirements for SS-RSRQ and SS-SINR in FR1
	Ericsson

	R4-1808827
	Discussion on measurement accuracy of SS-RSRQ measurement
	CMCC

	R4-1809057
	Discussion on SS-RSRQ accuracy requirements for RRM measurement in FR1
	Huawei, HiSilicon

	R4-1809244
	SS RSRQ Measurements Requirements in NR
	Qualcomm Incorporated


Proposals:
+-2.5dB: E///, QC, Huawei, Intel
+-2dB: CMCC, CATT
Discussions:

CMCC: RSRQ inaccuracy comes from RSRP, we proposed +-2dB based on the simulations
QC: 
Huawei: is this FR1 or FR2

QC: should be the same, RF margins cancel out. 

Huawei: we should have the same considerations on the antenna/beamforming gain as for RSRP for testing in FR2

QC: yes

Agreements:
+-2.5dB , side conditions same as in LTE for SNR (baseband SNR in FR2)
Antenna gain and beamforming gain uncertainty should be accounted for in testing
4. SS-RSRQ Mapping Table
	R4-1808713
	Report mapping for measurements
	Ericsson


Proposals:
SS-RSQ reporting range: -43 to 20dB for all RSRQ configurations
E/// to revise the CR
5. PHR Mapping Table

	R4-1808769
	PH report mapping table for NR
	NTT DOCOMO, INC.

	R4-1809072
	On PHR mapping table
	Huawei, HiSilicon

	R4-1809073
	CR on TS38.133 for PHR mapping
	Huawei, HiSilicon

	R4-1809122
	Power Headroom Report Mapping
	Qualcomm Incorporated


DCM
	Reported value
	Measured quantity value (dB)

	POWER_HEADROOM_0
	PH ( -32 (just an example)

	POWER_HEADROOM_1
	-32 ( PH ( -31

	POWER_HEADROOM_2
	-31 ( PH ( -30

	POWER_HEADROOM_3
	-30 ( PH ( -29

	POWER_HEADROOM_4
	-29 ( PH ( -28

	POWER_HEADROOM_5
	-28 ( PH ( -27

	(
	(

	POWER_HEADROOM_54
	26  PH  27

	POWER_HEADROOM_55
	27  PH  28

	POWER_HEADROOM_56
	28  PH  30

	POWER_HEADROOM_57
	30  PH  32

	POWER_HEADROOM_58
	32  PH  34

	POWER_HEADROOM_59
	34  PH  36

	POWER_HEADROOM_60
	36  PH  38

	POWER_HEADROOM_61
	38  PH  40

	POWER_HEADROOM_62
	40  PH  42

	POWER_HEADROOM_63
	PH ≥ 42 (just an example)


Huawei:

	Reported value
	Measured quantity value (dB)

	POWER_HEADROOM_0
	PH ( -32

	POWER_HEADROOM_1
	-32 ( PH ( -30

	…
	…

	POWER_HEADROOM_10
	-14 ( PH ( -12

	POWER_HEADROOM_11
	-12 ( PH ( -10

	POWER_HEADROOM_12
	-10 ( PH ( -9

	POWER_HEADROOM_13
	-9 ( PH ( -8

	POWER_HEADROOM_14
	-8 ( PH ( -7

	(
	(

	POWER_HEADROOM_50
	27 ( PH ( 28

	POWER_HEADROOM_51
	28 ( PH ( 29

	POWER_HEADROOM_52
	29 ( PH ( 31

	POWER_HEADROOM_53
	31 ( PH ( 33

	…
	…

	POWER_HEADROOM_62
	49 ( PH ( 51

	POWER_HEADROOM_63
	PH ≥ 51


QC:

	Reported value
	Measured quantity value (dB)

	POWER_HEADROOM_0
	-23 ( PH ( -22

	POWER_HEADROOM_1
	-22 ( PH ( -21

	POWER_HEADROOM_2
	-21 ( PH ( -20

	POWER_HEADROOM_3
	-20 ( PH ( -19

	POWER_HEADROOM_4
	-19 ( PH ( -18

	POWER_HEADROOM_5
	-18 ( PH ( -17


	(
	(

	POWER_HEADROOM_57
	34 ( PH ( 35

	POWER_HEADROOM_58
	35 ( PH ( 36

	POWER_HEADROOM_59
	36 ( PH ( 37

	POWER_HEADROOM_60
	37 ( PH ( 38

	POWER_HEADROOM_61
	38 ( PH ( 39

	POWER_HEADROOM_62
	39 ( PH ( 40

	POWER_HEADROOM_63
	PH ≥ 40 


Discussion:
Huawei: we agreed to have larger range

QC: we think it is useful to extend the upper range only because of larger dynamic range of some devices

Huawei: We think the lower end should also be extended

SS: originally we agreed 7bits but that was revised to 6 bits. I don’t see an agreement to expand the range beyond that. Dynamic range for FWA devices is similar. We should re-use LTE table
Huawei:  agreement to extend the range was in the chairman notes
DCM: similar view as Huawei. It was agreed to expand the range. It is important to extend the minimum value because Tx power is close to maximum in this case.
SS: if we are to extend the range, DCM proposal is reasonable. Minimum Tx power is already increased for FWA devices. 
Agreements:

Range in R4-1808769, -32dB to 42dB
6. SS-SINR accuracy
	R4-1808714
	Accuracy requirements for SS-RSRQ and SS-SINR in FR1
	Ericsson

	R4-1809245
	SS SINR Measurements Requirements in NR
	Qualcomm Incorporated


Discussion:

Intel: For FR1 is ok, not clear about FR2

QC: this is just a measurement in baseband, should not depend on FR1 or FR2

CMCC: Intel is showing that 1dB better accuracy can be achieved. We would like to leave the value FFS or []

Proposals:

Define same requirements as LTE :+-[3] dB for intra-freq, +-[3.5] dB for inter-freq for FR1
FR2 should be decided in RAN4#88 (August meeting)
7. SS-SINR Mapping Table
	R4-1808713
	Report mapping for measurements
	Ericsson


Proposal: Re-use LTE report mapping table: 

	Reported Value
	Measured Quantity Value
	Unit

	RS-SINR_000
	RS-SINR ( -23
	dB

	RS-SINR_001
	-23 ( RS-SINR < -22.5
	dB

	…
	…
	…

	RS-SINR_126
	39.5 ( RS-SINR < 40
	dB

	RS-SINR_127
	40 ( RS-SINR
	dB


Agreement
Re-use LTE report mapping table 

8. Band Grouping
	R4-1809385
	Frequency bands grouping
	Ericsson


Discussion:
LG: We would like to remove Note 2. 

Agreement
E/// to revise the CR, to be discussed in the main session
