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1 	Introduction
In last meeting, there is agreed SS based RSRP absolute/relative accuracy requirement for intra-frequency/inter-frequency. There is also agreed link level simulation assumptions for SSB-based measurement accuracy [1].
In this contribution, we introduce our proposal for SS based RSRP requirement for SNR=-4dB for inter-frequency and SINR and RSRQ requirement in FR1. We also discuss the requirement for FR2 and minimum Io later.
2 SS RSRP for inter-frequency with SNR = -4dB in FR1
The detailed simulation parameters can be found in [2]. From our simulation, the absolute and relative RSRP delta error can be reduced by 0.4dB where the gain is not obvious. We suggest to keep the requirement of SNR=-4 dB as the same with that of SNR=-6dB.
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Fig.1 RSRP delta CDF for SNR= -3dB/-4dB/-6dB with 5 samples
Proposal 1: SS-RSRP Inter frequency absolute accuracy for FR1 is:
Table 1: SS-RSRP Inter frequency absolute accuracy for FR1
	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
	-4 dB
	TBD
	TBD
	N/A
	-70

	
	
	
	TBD
	TBD
	N/A
	-70

	
	
	
	TBD
	TBD
	N/A
	-70

	
	
	
	TBD
	TBD
	N/A
	-70

	8
	11
	-4 dB
	All
	N/A
	-70
	-50

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



Proposal 2: SS-RSRP Inter frequency relative accuracy for FR1 is:
Table 2: SS-RSRP Inter frequency relative accuracy for FR1
	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
	-4 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.




3 SS RSRQ in FR1
For RSRQ, it is possible to reuse RSRQ accuracy requirements for SS-RSRQ.since e frequency relative  RQ reqRSRP and RSSI can be measured with comparable accuracy as LTE.
Proposal 3: Re-use LTE RSRQ accuracy requirements for SS-RSRQ FR1.
4 SS-SINR in FR1
Our simulation results are as follows:
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Fig.2 SINR delta CDF for SNR= -3dB/-4dB/-6dB with 5 samples
From our simulation, the SINR accuracy requirement can improved, considering some margin, 0.5dB improvement is suggested when compared with legacy LTE requirements.
Proposal 4: Intra-frequency RS-SINR absolute accuracy for FR1 is:
Table 3: Intra-frequency RS-SINR absolute accuracy
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot
	Io Note 1 range

	
	
	
	E-UTRA operating band groups Note 4
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/15kHz Note 3
	dBm/BWChannel

	2.5
	3.5
	-3 dB 
	TBD
	TBD
	-50

	
	
	
	TBD
	TBD
	-50

	
	
	
	TBD
	TBD
	-50

	
	
	
	TBD
	TBD
	-50

	3
	3.5
	-6 dB
	Note 2
	Note 2
	Note 2

	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:	The same bands and the same Io conditions for each band apply for this requirement as for the corresponding highest accuracy requirement.




Proposal 5: Inter-frequency RS-SINR absolute accuracy for FR1 is:
Table 4: Inter-frequency RS-SINR absolute accuracy
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot
	Io Note 1 range

	
	
	
	E-UTRA operating band groups Note 4
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/15kHz Note 3
	dBm/BWChannel

	2.5
	3.5
	-3 dB 
	TBD
	TBD
	-50

	
	
	
	TBD
	TBD
	-50

	
	
	
	TBD
	TBD
	-50

	
	
	
	TBD
	TBD
	-50

	3
	3.5
	-6 dB
	Note 2
	Note 2
	Note 2

	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:	The same bands and the same Io conditions for each band apply for this requirement as for the corresponding highest accuracy requirement.




Proposal 6: Inter-frequency RS-SINR relative accuracy for FR1 is:
Table 5: Inter-frequency RS-SINR relative accuracy
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot
	Io Note 1 range

	
	
	
	E-UTRA operating band groups Note 4
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/15kHz 
	dBm/BWChannel

	3
	3.5
	-3 dB 
	TBD
	TBD
	-50

	
	
	
	TBD
	TBD
	-50

	
	
	
	TBD
	TBD
	-50

	
	
	
	TBD
	TBD
	-50

	3.5
	3.5
	-6 dB
	Note 2
	Note 2
	Note 2

	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:	The same bands and the same Io conditions for each band apply for this requirement as for the corresponding highest accuracy requirement.



5 RSRP and Io levels
The minimum Io calculation can follow the methodology of LTE. The setting the minimum level for RSRP relates to the agreed Îor/Ioc range and accuracy of UE RF parts. Since the thermal noise is -174dbm/Hz, the total thermal noise for SCS=15KHz is -174+10log10(15000) = -132dBm, assuming NF=9dB in sensitivity, the thermal noise floor is at -123dB/15KHz. It is noted that the thermal noise floor is dependent on the SCS(subcarrier spacing). If the agreed Îor/Ioc= -6dB, the minimum Îor= -129dBm/15KH. Considering 2dB relaxation due to implementation impairments, RSRP with -127dBm is proposed for Band I. Minimum Io is the sum of thermal noise and RSRP which is -121dBm. Since the minimum level of Io for RSRP accuracy requirements would be dependent on the reference sensitivity performance of each band. The minimum level of Io for other bands can consider the reference sensitivity delta between other band and Band I.
Proposal 7: the thermal noise floor is dependent on the SCS(subcarrier spacing), then the minimum level of Io is dependent on the SCS.
Proposal 8: The minimum level of Io for other bands can consider the reference sensitivity delta between other band and Band I.
6 SS performance requirements for FR2
We have provided simulation results for SS RSRP and SINR estimation in [2-3]. Since the RF margin of FR2 may be different from FR1, the requirements considering RF margin is FFS, i.e., RSRP absolute accuracy and RSRP inter-frequency relative accuracy. For other cases without considering RF margin, the requirement can be the same with that of FR1.
Proposal 9: For FR2, SS requirement can be the same with that of FR1 in cases where RF margin doesn’t needs to be considered.
Proposal 10: For FR2, SS RSRP absolute accuracy and RSRP inter-frequency relative accuracy is FFS since RF margin of FR2 is FFS.








7 Conclusion
In this contribution, we propose SS based measurement requirements for RSRP/RSRQ/SINR.
Proposal 1: SS-RSRP Inter frequency absolute accuracy for FR1 is:
Table 1: SS-RSRP Inter frequency absolute accuracy for FR1
	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
	-4 dB
	TBD
	TBD
	N/A
	-70

	
	
	
	TBD
	TBD
	N/A
	-70

	
	
	
	TBD
	TBD
	N/A
	-70

	
	
	
	TBD
	TBD
	N/A
	-70

	8
	11
	-4 dB
	All
	N/A
	-70
	-50

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



Proposal 2: SS-RSRP Inter frequency relative accuracy for FR1 is:
Table 2: SS-RSRP Inter frequency relative accuracy for FR1
	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
	-4 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.




Proposal 3: Re-use LTE RSRQ accuracy requirements for SS-RSRQ FR1.
Proposal 4: Intra-frequency RS-SINR absolute accuracy for FR1 is:
Table 3: Intra-frequency RS-SINR absolute accuracy
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot
	Io Note 1 range

	
	
	
	E-UTRA operating band groups Note 4
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/15kHz Note 3
	dBm/BWChannel

	2.5
	3.5
	-3 dB 
	TBD
	TBD
	-50

	
	
	
	TBD
	TBD
	-50

	
	
	
	TBD
	TBD
	-50

	
	
	
	TBD
	TBD
	-50

	3
	3.5
	-6 dB
	Note 2
	Note 2
	Note 2

	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:	The same bands and the same Io conditions for each band apply for this requirement as for the corresponding highest accuracy requirement.




Proposal 5: Inter-frequency RS-SINR absolute accuracy for FR1 is:
Table 4: Inter-frequency RS-SINR absolute accuracy
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot
	Io Note 1 range

	
	
	
	E-UTRA operating band groups Note 4
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/15kHz Note 3
	dBm/BWChannel

	2.5
	3.5
	-3 dB 
	TBD
	TBD
	-50

	
	
	
	TBD
	TBD
	-50

	
	
	
	TBD
	TBD
	-50

	
	
	
	TBD
	TBD
	-50

	3
	3.5
	-6 dB
	Note 2
	Note 2
	Note 2

	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:	The same bands and the same Io conditions for each band apply for this requirement as for the corresponding highest accuracy requirement.




Proposal 6: Inter-frequency RS-SINR relative accuracy for FR1 is:
Table 5: Inter-frequency RS-SINR relative accuracy
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot
	Io Note 1 range

	
	
	
	E-UTRA operating band groups Note 4
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/15kHz Note 3
	dBm/BWChannel

	3
	3.5
	-3 dB 
	TBD
	TBD
	-50

	
	
	
	TBD
	TBD
	-50

	
	
	
	TBD
	TBD
	-50

	
	
	
	TBD
	TBD
	-50

	3.5
	3.5
	-6 dB
	Note 2
	Note 2
	Note 2

	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:	The same bands and the same Io conditions for each band apply for this requirement as for the corresponding highest accuracy requirement.




Proposal 7: the thermal noise floor is dependent on the SCS(subcarrier spacing), then the minimum level of Io is dependent on the SCS.
Proposal 8: The minimum level of Io for other bands can consider the reference sensitivity delta between other band and Band I.
Proposal 9: For FR2, SS requirement can be the same with that of FR1 in cases where RF margin doesn’t needs to be considered.
Proposal 10: For FR2, SS RSRP absolute accuracy and RSRP inter-frequency relative accuracy is FFS since RF margin of FR2 is FFS.

8 References
[bookmark: _Ref446505138][1] R4-1806551, “Link-level simulation assumptions for SSB-based measurement accuracy
”, Ericsson
[2] R4-1712297,’ Link level simulation results for NR RLM based on SS block’, Intel
[bookmark: _GoBack][3] R4-1800340,” SS block RSRP link level simulation result based on beamforming”, Intel

image6.emf
-3 -2 -1 0 1 2 3

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

ETU, 30k

SINR delta, dB

CDF

 

 

SNR = -6dB

SNR = -4dB

 SNR = -3dB


image1.emf
-3 -2 -1 0 1 2 3

RSRP delta, dB

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

C

D

F

EPA5, 15K

SNR= -6dB

SNR = -4dB

SNR = -3dB


image2.emf
-3 -2 -1 0 1 2 3

RSRP delta, dB

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

C

D

F

ETU,15K

SNR = -6dB

SNR = -4dB

SNR = -3dB


image3.emf
-4 -3 -2 -1 0 1 2 3 4

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

SINR delta, dB

CDF

EPA5, 15K

 

 

SNR = -6dB

SNR = -4dB

SNR = -3dB


image4.emf
-4 -3 -2 -1 0 1 2 3 4

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

ETU,15K

SINR delta, dB

CDF

 

 

SNR = -6dB

SNR = -4dB

 SNR = -3dB


image5.emf
-3 -2 -1 0 1 2 3 4

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

EPA, 30k

SINR delta, dB

CDF

 

 

SNR = -6dB

SNR = -4dB

 SNR = -3dB


