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1. Introduction
In this contribution we provide initial considerations on NR SS-RSRP and SS-RSRQ accuracy, especially for FR1.
2. Discussion


In both FR1 and FR2 RAN4 will define a sufficiently long measurement period to allow comparable baseband accuracy as LTE RSRP e.g. ±2dB. For FR1 the measurement period is already settled as 5 samples and for FR2 the main discussion is about how much time is needed for RX beam sweeping.
For FR1, we expect that similar RF receiver technology and calibration will be used for NR as LTE. This implies that the measurement accuracy requirements should be the same for all FR1 SCS.

Intra-frequency absolute accuracy can therefore be expressed as follows. Band groups need to be separately defined and receiver sensitivity can be included as the minimum Io level

This gives the following intra-frequency absolute and relative accuracy in FR1:

Proposal 1: SS-RSRP Intra frequency absolute accuracy for FR1 is given by
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot
	Io Note 1 range

	
	
	
	NR operating band groups 
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/SSB sub carrier spacing 
	dBm/BWChannel
	dBm/BWChannel

	(4.5
	(9
	(-6 dB
	TBD
	TBD
	N/A
	-70

	
	
	
	TBD
	TBD
	N/A
	-70

	
	
	
	TBD
	TBD
	N/A
	-70

	
	
	
	TBD
	TBD
	N/A
	-70

	(8
	(11
	(-6 dB
	All
	N/A
	-70
	-50

	NOTE 1:
Io is assumed to have constant EPRE across the bandwidth.


Proposal 2: SS-RSRP Intra frequency relative accuracy for FR1 is given by:

SS-RSRP Intra frequency relative accuracy

	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot Note 2
	Io Note 1 range

	
	
	
	NR operating band groups 
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/SSB sub carrier spacing 
	dBm/BWChannel

	(2
	(3
	(-3 dB
	TBD
	TBD
	-50

	
	
	
	TBD
	TBD
	-50

	
	
	
	TBD
	TBD
	-50

	
	
	
	TBD
	TBD
	-50

	(3
	(3
	(-6 dB
	Note 3
	Note 3
	Note 3

	NOTE 1:
Io is assumed to have constant EPRE across the bandwidth.

NOTE 2:
The parameter Ês/Iot is the minimum Ês/Iot of the pair of cells to which the requirement applies.

NOTE 3:
The same bands and the same Io conditions for each band apply for this requirement as for the corresponding highest accuracy requirement.


Proposal 3: SS-RSRP Inter frequency absolute accuracy for FR1 is given by:

SS-RSRP Inter frequency absolute accuracy

	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot
	Io Note 1 range

	
	
	
	E-UTRA operating band groups 
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/SSB sub carrier spacing 
	dBm/BWChannel
	dBm/BWChannel

	(4.5
	(9
	(-6 dB
	TBD
	TBD
	N/A
	-70

	
	
	
	TBD
	TBD
	N/A
	-70

	
	
	
	TBD
	TBD
	N/A
	-70

	
	
	
	TBD
	TBD
	N/A
	-70

	(8
	(11
	(-6 dB
	All
	N/A
	-70
	-50

	NOTE 1:
Io is assumed to have constant EPRE across the bandwidth.




Proposal 4: SS-RSRP Inter frequency relative  accuracy for FR1 is given by:

SS-RSRP Inter frequency relative accuracy

	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot Note 2
	Io Note 1 range

	
	
	
	E-UTRA operating band groups 
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/SSB sub carrier spacing 
	dBm/BWChannel

	(4.5
	(6
	(-6 dB
	TBD
	TBD
	-50

	
	
	
	TBD
	TBD
	-50

	
	
	
	TBD
	TBD
	-50

	
	
	
	TBD
	TBD
	-50

	NOTE 1:
Io is assumed to have constant EPRE across the bandwidth.

NOTE 2:
The parameter Ês/Iot is the minimum Ês/Iot of the pair of cells to which the requirement applies.




For FR2, in RAN4#86 there was one contribution in which the proponents indicated that they expected higher calibration error in FR2 [2], and propose a ±6dB rather than ±4.5dB absolute accuracy requirement in FR2. This aspect was not discussed before as it was too early to start discussions of performance phase work. From our perspective, FR2 calibration is necessarily performed using a proprietary conducted connection to the DUT since antenna gain is not supposed to be “calibrated out” of the measurement, ie a UE with higher antenna gain is expected to report a higher SS-RSRP. Accordingly, it would be beneficial to discuss the additional uncertainties. 

Proposal 5: RAN4 discusses calibration accuracy in FR2 to determine the applicable absolute accuracy requirements
For SS-RSRQ accuracy RAN4 has not yet completed link level simulation results. Therefore any proposal is more speculative, however we assume that if RSRP can be measured with comparable accuracy as LTE and also that there are no particular difficulties in measuring RSSI, it should also be feasible to reuse RSRQ accuracy requirements for SS-RSRQ.

Proposal 6: Pending simulation outcome, NR SS-RSRQ accuracy may be assumed to be comparable with LTE RSRQ accuracy.
3. Conclusion
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	(9
	(-6 dB
	TBD
	TBD
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	TBD
	TBD
	N/A
	-70

	
	
	
	TBD
	TBD
	N/A
	-70

	
	
	
	TBD
	TBD
	N/A
	-70

	(8
	(11
	(-6 dB
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	N/A
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	-50

	NOTE 1:
Io is assumed to have constant EPRE across the bandwidth.
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Proposal 5: RAN4 discusses calibration accuracy in FR2 to determine the applicable absolute accuracy requirements

Proposal 6: Pending simulation outcome, NR SS-RSRQ accuracy may be assumed to be comparable with LTE RSRQ accuracy.
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