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--- start of change 1 ---
6.2
RRC Connection Mobility Control

6.2.1
SA: RRC Re-establishment
6.2.1.1
Introduction
This clause contains requirements on the UE regarding RRC connection re-establishment procedure. RRC connection re-establishment is initiated when a UE in RRC_CONNECTED state loses RRC connection due to any of failure cases, including radio link failure, handover failure, and RRC connection reconfiguration failure. The RRC connection re-establishment procedure is specified in clause 5.3.7 of TS 38.331 [2].
The requirements in this clause are applicable for RRC connection re-establishment to NR cell.
6.2.1.2
Requirements
In RRC connected mode the UE shall be capable of sending RRCConnectionReestablishmentRequest message within Tre-establish_delay seconds from the moment it detects a loss in RRC connection. The total RRC connection delay (Tre-establish_delay) shall be less than:
[image: image1.png]



TUL_grant: It is the time required to acquire and process uplink grant from the target PCell. The uplink grant is required to transmit RRCConnectionReestablishmentRequest message.
The UE re-establishment delay (TUE_re-establish_delay) is specified in clause 6.2.1.2.1.
6.2.1.2.1
UE Re-establishment delay requirement
The UE re-establishment delay (TUE_re-establish_delay) is the time between the moments when any of the conditions requiring RRC re-establishment as defined in clause 5.3.7 in TS 38.331 [2] is detected by the UE and when the UE sends PRACH to the target PCell. The UE re-establishment delay (TUE_re-establish_delay) requirement shall be less than:
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The intra-frequency target NR cell shall be considered detectable when:

-
SS-RSRP related side conditions given in Section 10.1.2 and 10.1.3 are fulfilled for a corresponding NR Band for FR1 and FR2, respectively,

-
SSB_RP and SSB Ês/Iot according to Annex B.2.2 for a corresponding NR Band.
The inter-frequency target NR cell shall be considered detectable when:

-
SS-RSRP related side conditions given in Section 10.1.4 and 10.1.5 are fulfilled for a corresponding NR Band for FR1 and FR2, respectively,

-
SSB_RP and SSB Ês/Iot according to Annex B.2.2 for a corresponding NR Band.
Tidentify_intra_NR: It is the time to identify the target intra-frequency NR cell and it depends on whether the target NR cell is known cell or unknown cell and on the frequency range (FR) of the target NR cell. If the UE is not configured with intra-frequency NR carrier for RRC re-establishment then Tidentify_intra_NR=0; otherwise Tidentify_intra_NR shall not exceed the values defined in table 6.2.1.2.1-1.

Tidentify_inter_NR,i: It is the time to identify the target inter-frequency NR cell on inter-frequency carrier i configured for RRC re-establishment and it depends on whether the target NR cell is known cell or unknown cell and on the frequency range (FR) of the target NR cell. Tidentify_inter_NR,i shall not exceed the values defined in table 6.2.1.2.1-2.

TSMTC,i: It is the periodicity of the SMTC occasion configured for the inter-frequency carrier i.
TSI-NR  = It is the time required for receiving all the relevant system information according to the reception procedure and the RRC procedure delay of system information blocks defined in TS 38.331 [2] for the target PCell.

TPRACH = It is the delay caused due to the random access procedure when sending random access to the target NR cell. The delay depends on the PRACH configuration defined in Table 6.3.3.2-2 [6] or Table 6.3.3.2-3 [6] for FR1 and in Table 6.3.3.2-4 [6] for FR2.
Nfreq: It is the total number of NR frequencies to be monitored for RRC re-establishment; Nfreq = 1 if the target PCell is known.
There is no requirement if the target cell does not contain the UE context.
In the requirement, the target FR1 cell is known if it has been meeting the relevant cell identification requirement during the last [5] seconds otherwise it is unknown. 
Editor’s note: The current known cell’s definition could be re-visited after the Handover, PScell addition and Scell activiation’s known cell definition is agreed.

Table 6.2.1.2.1-1: Time to identify target NR cell for RRC connection re-establishment to NR intra-frequency cell

	Serving cell SCH Ês/Iot (dB)
	Frequency range (FR) of target NR cell
	Tidentify_intra_NR [ms]

	
	
	Known NR cell
	Unknown NR cell

	≥ X
	FR1
	MAX (200 ms, [5] x TSMTC)
	MAX (800 ms, [10] x TSMTC)

	≥ X
	FR2
	MAX (400 ms, K2 x [5] x TSMTC)
	MAX (1000 ms, (K3 x [10]) x TSMTC))

	< X
	FR1
	TBD
	TBD

	< X
	FR2
	TBD
	TBD


Editor’s note: K2 and K3 are FFS and is the number of receiver beam sweeps required to measure/detect NR cell in FR2. The SCH Ês/Iot threshold (i.e, value of X) can be later decided based on RLM test cases.
Table 6.2.1.2.1-2: Time to identify target NR cell for RRC connection re-establishment to NR inter-frequency cell

	Serving cell SCH Ês/Iot (dB)
	Frequency range (FR) of target NR cell
	Tidentify_inter_NR, i [ms]

	
	
	Known NR cell
	Unknown NR cell

	≥ X
	FR1
	MAX (200 ms, [6] x TSMTC, i)
	MAX (800 ms, [13] x TSMTC, i)

	≥ X
	FR2
	MAX (400 ms, K4 x [6] x TSMTC, i)
	MAX (1000 ms, (K5 x [13]) x TSMTC, i))

	< X
	FR1
	TBD
	TBD

	< X
	FR2
	TBD
	TBD


Editor’s note: K4 and K5 are FFS and is the number of receiver beam sweeps required to measure/detect NR cell in FR2. The SCH Ês/Iot threshold (i.e, value of X) can be later decided based on RLM test cases.
--- sections without changes ---
6.2.3
SA: RRC Connection Release with Redirection

6.2.3.1
Introduction

This clause contains requirements on the UE regarding RRC connection release with redirection procedure. RRC connection release with redirection is initiated by the RRCConnectionRelease message with redirection to E-UTRAN or NR-RAN from NR-RAN specified in TS 38.331 [2]. The RRC connection release with redirection procedure is specified in clause 5.3.8 of TS 38.331 [2].

6.2.3.2
Requirements

6.2.3.2.1
RRC connection release with redirection to NR

The UE shall be capable of performing the RRC connection release with redirection to the target NR cell within Tconnection_release_redirect_NR.

The time delay (Tconnection_release_redirect_NR) is the time between the end of the last slot containing the RRC command, “RRCConnectionRelease” (TS 38.331 [2]) on the NR PDSCH and the time the UE starts to send random access to the target NR cell. The time delay (Tconnection_release_redirect_NR) shall be less than:


Tconnection_release_redirect_NR = TRRC_procedure_delay + Tidentify-NR + TSI-NR + TRACH

The intra-frequency target NR cell shall be considered detectable when:

-
SS-RSRP related side conditions given in Section 10.1.2 and 10.1.3 are fulfilled for a corresponding NR Band for FR1 and FR2, respectively,

-
SSB_RP and SSB Ês/Iot according to Annex B.2.2 for a corresponding NR Band.
The inter-frequency target NR cell shall be considered detectable when:

-
SS-RSRP related side conditions given in Section 10.1.4 and 10.1.5 are fulfilled for a corresponding NR Band for FR1 and FR2, respectively,

-
SSB_RP and SSB Ês/Iot according to Annex B.2.2 for a corresponding NR Band.



TRRC_procedure_delay: It is the RRC procedure delay for processing the received message “[RRCConnectionRelease]” as defined in clause 11.2 of TS 38.331 [2].

Tidentify-NR: It is the time to identify the target NR cell and depend on the frequency range (FR) of the target NR cell. It is defined in table 6.2.3.2.1-1. Note that Tidentify-NR = TPSS/SSS-sync + Tmeas, in which TPSS/SSS-sync is the cell search time and Tmeas is the measurement time due to cell selection criteria evaluation.

TSI-NR: It is the time required for acquiring all the relevant system information of the target NR cell. This time depends upon whether the UE is provided with the relevant system information of the target NR cell or not by the old NR cell before the RRC connection is released. TSI-NR = 0 provided the UE is provided with the SI (including MIB and all relevant SIBs) of the target NR cell before the RRC connection is released by the old NR cell.

TRACH: It is the delay caused due to the random access procedure when sending random access to the target NR cell. This delay depends on the PRACH configuration defined in Table 6.3.3.2-2 [6] or Table 6.3.3.2-3 [6] for FR1 and in Table 6.3.3.2-4 [6] for FR2.

Table 6.2.3.2.1-1: Time to identify target NR cell for RRC connection release with redirection to NR

	Frequency range (FR) of target NR cell
	Tidentify-NR

	FR1
	MAX (680 ms, [11] x SMTC period)

	FR2
	MAX (880 ms, K1x[11] x SMTC period)


Editor’s note: K1 is FFS and is the number of receiver beam sweeps required to detect NR cell in FR2

6.2.3.2.2
RRC connection release with redirection to E-UTRAN

The UE shall be capable of performing the RRC connection release with redirection to the target E-UTRAN cell within Tconnection_release_redirect_E-UTRA.

The time delay (Tconnection_release_redirect_E-UTRA) is the time between the end of the last slot containing the RRC command, “[RRCConnectionRelease]” (TS 38.331 [2]) on the PDSCH and the time the UE starts to send random access to the target E-UTRA cell. The time delay (Tconnection_release_redirect_E-UTRA) shall be less than:


Tconnection_release_redirect_E-UTRA = TRRC_procedure_delay + Tidentify-E-UTRA + TSI-E-UTRA + TRACH

The target E-UTRA FDD or TDD cell shall be considered detectable when:

RSRP related conditions in the accuracy requirements in Section 10.2.2 are fulfilled for a corresponding Band, together with the corresponding side conditions in Annex B.2 and Annex B.3 of TS 36.133 [15],
-
RSRQ related conditions in the accuracy requirements in Section 10.2.3 are fulfilled for a corresponding Band, together with the corresponding side conditions in Annex B.2 and Annex B.3 of TS 36.133 [15],
-
RS-SINR related conditions in the accuracy requirements in Section 10.2.5 are fulfilled for a corresponding Band, together with the corresponding side conditions in Annex B.2 and Annex B.3 of TS 36.133 [15].


TRRC_procedure_delay: It is the RRC procedure delay for processing the received message “[RRCConnectionRelease]” as defined in clause 11.2 of TS 38.331 [2].

Tidentify-E-UTRA: It is the time to identify the target E-UTRA cell. It shall be less than [320] ms.

TSI-E-UTRA: It is the time required for acquiring all the relevant system information of the target E-UTRA cell. This time depends upon whether the UE is provided with the relevant system information (SI) of the target E-UTRA cell or not by the old NR cell before the RRC connection is released. TSI-E-UTRA = 0 provided the UE is provided with the SI (including MIB and all relevant SIBs) of the target E-UTRA cell before the RRC connection is released by the old NR cell.

TRACH: It is the delay caused due to the random access procedure when sending random access to the target E-UTRA cell.
--- end of change 1 ---
--- start of change 2 ---
9.2
NR intra-frequency measurements

9.2.1
Introduction

A measurement is defined as a SSB based intra-frequency measurement provided the centre frequency of the SSB of the serving cell indicated for measurement and the centre frequency of the SSB of the neighbour cell are the same, and the subcarrier spacing of the two SSB are also the same.

The UE shall be able to identify new intra-frequency cells and perform SS-RSRP, SS-RSRQ, and SS-SINR measurements of identified intra-frequency cells if carrier frequency information is provided by PCell or the PSCell, even if no explicit neighbour list with physical layer cell identities is provided.
The UE can perform intra-frequency SSB based measurements without measurement gaps if
-
the SSB is completely contained in the downlink operating bandwidth of the UE. For intra-frequency SSB based measurements without measurement gaps, UE may cause scheduling restriction as specified in section 9.2.5.3.
SSB based measurements are configured along with one or two measurement timing configuration(s) (SMTC) which provides periodicity, duration and offset information on a window of up to 5ms where the measurements are to be performed. For intra-frequency connected mode measurements, up to two measurement window periodicities may be configured. A single measurement window offset and measurement duration are configured per intra-frequency measurement object.

When measurement gaps are needed, the UE is not expected to detect SSB which start earlier than the gap starting time + switching time, nor detect SSB which end later than the gap end – switching time. Switching time is 0.5ms for frequency range FR1 and 0.25ms for frequency range FR2.

9.2.2
Requirements applicability

The requirements in Section 9.2 apply, provided:

· The cell being identified or measured is detectable.
An intra-frequency cell shall be considered detectable when:
-
SS-RSRP related side conditions given in Sections 10.1.2 and 10.1.3 for FR1 and FR2, respectively, for a corresponding Band,

-
SS-RSRQ related side conditions given in Sections 10.1.7 and 10.1.8 for FR1 and FR2, respectively, for a corresponding Band,

-
SS-SINR related side conditions given in Sections 10.1.12 and 10.1.13 for FR1 and FR2, respectively, for a corresponding Band,

-
SSB_RP and SSB Ês/Iot according to Annex B.2.2 for a corresponding Band.


--- sections without changes ---

9.3
NR inter-frequency measurements 

Editor’s note: DRX and non DRX requirement might be separately defined in this section. The numerology and BW combinations might be reflected in the requirement table. 

9.3.1
Introduction
A measurement is defined as a SSB based inter-frequency measurement provided it is not defined as in intra-frequency measurement according to section 9.2.

The UE shall be able to identify new inter-frequency cells and perform SS-RSRP, SS-RSRQ, and SS-SINR measurements of identified inter-frequency cells if carrier frequency information is provided by PCell or the PSCell, even if no explicit neighbour list with physical layer cell identities is provided.
SSB based measurements are configured along with a measurement timing configuration (SMTC) per carrier, which provides periodicity, duration and offset information on a window of up to 5ms where the measurements on the configured inter-frequency carrier are to be performed. For inter-frequency connected mode measurements, one measurement window periodicity may be configured per inter-frequency measurement object.

When measurement gaps are needed, the UE is not expected to detect SSB on an inter-frequency measurement object which start earlier than the gap starting time + switching time, nor detect SSB which end later than the gap end – switching time. When the inter-frequency cells are in FR2 and the per-FR gap is configured to the UE in EN-DC and SA, or the serving cells are in FR2, the inter-frequency cells are in FR2 and the per-UE gap is configured to the UE in SA, the switching time is 0,25ms Otherwise the switching time is 0.5ms.

9.3.2
Requirements applicability
The requirements in Section 9.2 apply, provided:

· The cell being identified or measured is detectable.

An inter-frequency cell shall be considered detectable when:
-
SS-RSRP related side conditions given in Sections 10.1.4 and 10.1.5 for FR1 and FR2, respectively, for a corresponding Band,

-
SS-RSRQ related side conditions given in Sections 10.1.9 and 10.1.10 for FR1 and FR2, respectively, for a corresponding Band,

-
SS-SINR related side conditions given in Sections 10.1.14 and 10.1.15 for FR1 and FR2, respectively, for a corresponding Band,

-
SSB_RP and SSB Ês/Iot according to Annex B.2.3 for a corresponding Band.





Editors note: requirements for both per UE measurement gap and per-FR measurement gap will be captured in this section.
--- end of change 2 ---
--- start of change 3 ---
10
Measurement Performance requirements 

Editor’s note: Accuracy requirement might be an individual top-level chapter to maintain since it is the performance part.
10.1
NR measurements

10.1.1
Introduction

Editor’s note: new measurement metrics may be added according to the RAN4 discussion. Absolute/relative accuracy requirement, mapping table of RSRP/RSRQ may be specified in this section. The numerology and BW combinations might be reflected in the accuracy requirement table.

10.1.2
Intra-frequency RSRP accuracy requirements for FR1

10.1.2.1
Intra-frequency SS RSRP accuracy requirements
10.1.2.1.1
Absolute SS RSRP Accuracy

Unless otherwise specified, the requirements for absolute accuracy of SS RSRP in this clause apply to a cell on the same frequency as that of the serving cell.
The accuracy requirements in Table 10.1.2.1.1-1 are valid under the following conditions:

· Conditions for intra-frequency measurements are fulfilled according to Annex B.2.2 for a corresponding Band,
· Other conditions are TBD.
Table 10.1.2.1.1-1: SS RSRP Intra frequency absolute accuracy in 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 / SCSSSB
	dBm/BWChannel
	dBm/BWChannel

	
	
	
	
	SCSSSB = 15 kHz
	SCSSSB = 30 kHz
	
	

	([4.5]
	([9]
	([-6] dB
	NRFDD_FR1_A, NRTDD_FR1_A
	TBD
	TBD
	N/A
	-70

	
	
	
	NRFDD_FR1_B
	TBD
	TBD
	N/A
	-70

	
	
	
	NRTDD_FR1_C
	TBD
	TBD
	N/A
	-70

	
	
	
	NRFDD_FR1_E, NRTDD_FR1_E
	TBD
	TBD
	N/A
	-70

	
	
	
	NRFDD_FR1_G
	TBD
	TBD
	N/A
	-70

	
	
	
	NRFDD_FR1_H
	TBD
	TBD
	N/A
	-70

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

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


Editor’s note: the minimum Io conditions in this table are subjected to the SSB SCS used and they are calculated according to system noise PN and received minimum RSRP requirement.
10.1.2.1.2
Relative SS RSRP Accuracy

The relative accuracy of SS RSRP is defined as the SS RSRP measured from one cell compared to the SS RSRP measured from another cell on the same frequency.
The accuracy requirements in Table 10.1.2.1.2-1 are valid under the following conditions:
· Conditions for intra-frequency measurements are fulfilled according to Annex B.2.2 for a corresponding Band,
· Other conditions are TBD.
Table 10.1.2.1.2-1: SS RSRP Intra frequency relative accuracy in 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 / SCSSSB
	dBm/BWChannel
	dBm/BWChannel

	
	
	
	
	SCSSSB = 15 kHz
	SCSSSB = 30 kHz
	
	

	([2]
	([3]
	([-3] dB
	NRFDD_FR1_A, NRTDD_FR1_A
	TBD
	TBD
	N/A
	-50

	
	
	
	NRFDD_FR1_B
	TBD
	TBD
	N/A
	-50

	
	
	
	NRTDD_FR1_C
	TBD
	TBD
	N/A
	-50

	
	
	
	NRFDD_FR1_E, NRTDD_FR1_E
	TBD
	TBD
	N/A
	-50

	
	
	
	NRFDD_FR1_G
	TBD
	TBD
	N/A
	-50

	
	
	
	NRFDD_FR1_H
	TBD
	TBD
	N/A
	-50

	([3]
	([3]
	([-6] dB
	Note 3
	Note 3
	Note 3
	N/A
	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.


Editor’s note: the minimum Io conditions in this table are subjected to the SSB SCS used and they are calculated according to system noise PN and received minimum RSRP requirement.
10.1.2.2
Intra-frequency [CSI-RS RSRP] accuracy requirements
10.1.3
Intra-frequency RSRP accuracy requirements for FR2

10.1.3.1
Intra-frequency SS RSRP accuracy requirements
10.1.3.1.1
Absolute SS RSRP Accuracy
Unless otherwise specified, the requirements for absolute accuracy of SS RSRP in this clause apply to a cell on the same frequency as that of the serving cell.
The accuracy requirements in Table 10.1.3.1.1-1 are valid under the following conditions:

· Conditions for intra-frequency measurements are fulfilled according to Annex B.2.2 for a corresponding Band,
· Other conditions are TBD.
Table 10.1.3.1.1-1: SS RSRP Intra frequency absolute accuracy
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot
	Io Note 1 range

	
	
	
	NR operating band groups 
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/120kHz SSB SCS 
	dBm/240kHz SSB SCS
	dBm/BWChannel
	dBm/BWChannel

	([6]
	([9]
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	
	
	
	TBD
	TBD
	TBD
	TBD
	TBD

	
	
	
	TBD
	TBD
	TBD
	TBD
	TBD

	
	
	
	TBD
	TBD
	TBD
	TBD
	TBD

	([8]
	([11]
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

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


10.1.3.1.2
Relative SS RSRP Accuracy

The relative accuracy of SS RSRP is defined as the SS RSRP measured from one cell compared to the SS RSRP measured from another cell on the same frequency.
The accuracy requirements in Table 10.1.3.1.2-1 are valid under the following conditions:
· Conditions for intra-frequency measurements are fulfilled according to Annex B.2.2 for a corresponding Band,
· Other conditions are TBD.
Table 10.1.3.1.2-1: SS RSRP Intra frequency relative accuracy

	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot
	Io Note 1 range

	
	
	
	NR operating band groups 
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/120kHz SSB SCS 
	dBm/240kHz SSB SCS
	dBm/BWChannel
	dBm/BWChannel

	([6]
	([9]
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	
	
	
	TBD
	TBD
	TBD
	TBD
	TBD

	
	
	
	TBD
	TBD
	TBD
	TBD
	TBD

	
	
	
	TBD
	TBD
	TBD
	TBD
	TBD

	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.


10.1.3.2
Intra-frequency [CSI-RS RSRP] accuracy requirements
10.1.4
Inter-frequency RSRP accuracy requirements for FR1

10.1.4.1
Inter-frequency SS RSRP accuracy requirements
10.1.4.1.1
Aboslute Accuracy of SS RSRP
The requirements for absolute accuracy of SS RSRP in this clause apply to a cell that has different carrier frequency from the serving cell.
The accuracy requirements in Table 10.1.4.1.1-1 are valid under the following conditions:

· Conditions for inter-frequency measurements are fulfilled according to Annex B.2.3 for a corresponding Band,
· Other conditions are TBD.
Table 10.1.2.1.2-1: SS RSRP Intra frequency relative accuracy in 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 / SCSSSB
	dBm/BWChannel
	dBm/BWChannel

	
	
	
	
	SCSSSB = 15 kHz
	SCSSSB = 30 kHz
	
	

	([2]
	([3]
	([-3] dB
	NRFDD_FR1_A, NRTDD_FR1_A
	TBD
	TBD
	N/A
	-50

	
	
	
	NRFDD_FR1_B
	TBD
	TBD
	N/A
	-50

	
	
	
	NRTDD_FR1_C
	TBD
	TBD
	N/A
	-50

	
	
	
	NRFDD_FR1_E, NRTDD_FR1_E
	TBD
	TBD
	N/A
	-50

	
	
	
	NRFDD_FR1_G
	TBD
	TBD
	N/A
	-50

	
	
	
	NRFDD_FR1_H
	TBD
	TBD
	N/A
	-50

	([3]
	([3]
	([-6] dB
	Note 3
	Note 3
	Note 3
	N/A
	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.


Editor’s note: the minimum Io conditions in this table are subjected to the SSB SCS used and they are calculated according to system noise PN and received minimum RSRP requirement.
10.1.4.1.2
Relative Accuracy of SS RSRP

The relative accuracy of SS RSRP in inter frequency case is defined as the RSRP measured from one cell compared to the RSRP measured from another cell on a different frequency.
The accuracy requirements in Table 10.1.4.1.2-1 are valid under the following conditions:

· Conditions for inter-frequency measurements are fulfilled according to Annex B.2.3 for a corresponding Band,
· Other conditions are TBD.
Table 10.1.4.1.2-1: SS RSRP Inter frequency relative accuracy in 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 / SCSSSB
	dBm/BWChannel
	dBm/BWChannel

	
	
	
	
	SCSSSB = 15 kHz
	SCSSSB = 30 kHz
	
	

	([4.5]
	([6]
	([-4] dB
	NRFDD_FR1_A, NRTDD_FR1_A
	TBD
	TBD
	N/A
	-50

	
	
	
	NRFDD_FR1_B
	TBD
	TBD
	N/A
	-50

	
	
	
	NRTDD_FR1_C
	TBD
	TBD
	N/A
	-50

	
	
	
	NRFDD_FR1_E, NRTDD_FR1_E
	TBD
	TBD
	N/A
	-50

	
	
	
	NRFDD_FR1_G
	TBD
	TBD
	N/A
	-50

	
	
	
	NRFDD_FR1_H
	TBD
	TBD
	N/A
	-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.




Editor’s note: the minimum Io conditions in this table are subjected to the SSB SCS used and they are calculated according to system noise PN and received minimum RSRP requirement.
10.1.4.2
Inter-frequency [CSI-RS RSRP] accuracy requirements
10.1.5
Inter-frequency RSRP accuracy requirementsfor FR2

10.1.5.1
Inter-frequency SS RSRP accuracy requirements
10.1.5.1.1
Absolute SS RSRP Accuracy
Unless otherwise specified, the requirements for absolute accuracy of SS RSRP in this clause apply to a cell that is on a different frequency than the serving cell.
The accuracy requirements in Table 10.1.5.1.1-1 are valid under the following conditions:

· Conditions for inter-frequency measurements are fulfilled according to Annex B.2.3 for a corresponding Band,
· Other conditions are TBD.
Table 10.1.5.1.1-1: SS RSRP Inter frequency absolute accuracy
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot
	Io Note 1 range

	
	
	
	NR operating band groups 
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/120kHz SSB SCS 
	dBm/240kHz SSB SCS
	dBm/BWChannel
	dBm/BWChannel

	([6]
	([9]
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	
	
	
	TBD
	TBD
	TBD
	TBD
	TBD

	
	
	
	TBD
	TBD
	TBD
	TBD
	TBD

	
	
	
	TBD
	TBD
	TBD
	TBD
	TBD

	([8]
	([11]
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

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


10.1.5.1.2
Relative SS RSRP Accuracy

The relative accuracy of SS RSRP is defined as the SS RSRP measured from one cell compared to the SS RSRP measured from another cell on another frequency.
The accuracy requirements in Table 10.1.5.1.2-1 are valid under the following conditions:
· Conditions for inter-frequency measurements are fulfilled according to Annex B.2.3 for a corresponding Band,
· Other conditions are TBD.
Table 10.1.5.1.2-1: SS RSRP Inter frequency relative accuracy

	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot
	Io Note 1 range

	
	
	
	NR operating band groups 
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/120kHz SSB SCS 
	dBm/240kHz SSB SCS
	dBm/BWChannel
	dBm/BWChannel

	([6]
	([9]
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	
	
	
	TBD
	TBD
	TBD
	TBD
	TBD

	
	
	
	TBD
	TBD
	TBD
	TBD
	TBD

	
	
	
	TBD
	TBD
	TBD
	TBD
	TBD

	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.


--- sections without changes ---
10.1.7
Intra-frequency RSRQ accuracy requirements for FR1

10.1.6.1
Intra-frequency SS RSRQ accuracy requirements in FR1
10.1.6.1.1
Absolute SS RSRQ Accuracy in FR1

Unless otherwise specified, the requirements for absolute accuracy of SS RSRQ in this clause apply to a cell on the same frequency as that of the serving cell in FR1.
The accuracy requirements in Table 10.1.6.1.1-1 are valid under the following conditions:

· Conditions for intra-frequency measurements are fulfilled according to Annex B.2.2 for a corresponding Band,
· Other conditions are TBD.
Table 10.1.6.1.1-1: SS RSRQ Intra frequency absolute accuracy in 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 / SCSSSB
	dBm/BWChannel
	dBm/BWChannel

	
	
	
	
	SCSSSB = 15 kHz
	SCSSSB = 30 kHz
	
	

	([2.5]
	([4]
	([-3] dB
	NRFDD_FR1_A, NRTDD_FR1_A
	TBD
	TBD
	N/A
	-50

	
	
	
	NRFDD_FR1_B
	TBD
	TBD
	N/A
	-50

	
	
	
	NRTDD_FR1_C
	TBD
	TBD
	N/A
	-50

	
	
	
	NRFDD_FR1_E, NRTDD_FR1_E
	TBD
	TBD
	N/A
	-50

	
	
	
	NRFDD_FR1_G
	TBD
	TBD
	N/A
	-50

	
	
	
	NRFDD_FR1_H
	TBD
	TBD
	N/A
	-50

	([3.5]
	([4]
	([-6] dB
	Note 2
	Note 2
	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.


10.1.8
Intra-frequency RSRQ accuracy requirements for FR2

10.1.7.1
Intra-frequency SS RSRQ accuracy requirements in FR2
10.1.7.1.1
Absolute SS RSRQ Accuracy in FR2

Unless otherwise specified, the requirements for absolute accuracy of SS RSRQ in this clause apply to a cell on the same frequency as that of the serving cell in FR2.
The accuracy requirements in Table 10.1.7.1.1-1 are valid under the following conditions:

· Conditions for intra-frequency measurements are fulfilled according to Annex B.2.2 for a corresponding Band,
· Other conditions are TBD.
Table 10.1.7.1.1-1: SS RSRQ Intra frequency absolute accuracy in FR2
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot
	Io Note 1 range

	
	
	
	NR operating band groups 
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm / SCSSSB
	dBm/BWChannel
	dBm/BWChannel

	
	
	
	
	SCSSSB = 120 kHz
	SCSSSB = 240 kHz
	
	

	([2.5]
	([4]
	([TBD] dB
	NR_TDD_FR2_A
	TBD
	TBD
	N/A
	-50

	
	
	
	NR_TDD_FR2_B
	TBD
	TBD
	N/A
	-50

	
	
	
	NR_TDD_FR2_F
	TBD
	TBD
	N/A
	-50

	
	
	
	NR_TDD_FR2_G
	TBD
	TBD
	N/A
	-50

	
	
	
	NR_TDD_FR2_T
	TBD
	TBD
	N/A
	-50

	
	
	
	NR_TDD_FR2_Y
	TBD
	TBD
	N/A
	-50

	([3.5]
	([4]
	([TBD] dB
	Note 2
	Note 2
	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.


10.1.9
Inter-frequency RSRQ accuracy requirements for FR1

10.1.8.1
Inter-frequency SS RSRQ accuracy requirements in FR1
10.1.8.1.1
Aboslute Accuracy of SS RSRQ in FR1

The requirements for absolute accuracy of SS RSRQ in this clause apply to a cell on a frequency in FR1 that has different carrier frequency from the serving cell.
The accuracy requirements in Table 10.1.8.1.1-1 are valid under the following conditions:

· Conditions for inter-frequency measurements are fulfilled according to Annex B.2.3 for a corresponding Band,
· Other conditions are TBD.
Table 10.1.8.1.1-1: SS RSRQ Inter frequency absolute accuracy in 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 / SCSSSB
	dBm/BWChannel
	dBm/BWChannel

	
	
	
	
	SCSSSB = 15 kHz
	SCSSSB = 30 kHz
	
	

	([2.5]
	([4]
	([-3] dB
	NRFDD_FR1_A, NRTDD_FR1_A
	TBD
	TBD
	N/A
	-50

	
	
	
	NRFDD_FR1_B
	TBD
	TBD
	N/A
	-50

	
	
	
	NRTDD_FR1_C
	TBD
	TBD
	N/A
	-50

	
	
	
	NRFDD_FR1_E, NRTDD_FR1_E
	TBD
	TBD
	N/A
	-50

	
	
	
	NRFDD_FR1_G
	TBD
	TBD
	N/A
	-50

	
	
	
	NRFDD_FR1_H
	TBD
	TBD
	N/A
	-50

	([3.5]
	([4]
	([-4] dB
	Note 2
	Note 2
	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.


10.1.8.1.2
Relative Accuracy of SS RSRQ in FR1

The relative accuracy of SS RSRQ in inter frequency case is defined as the RSRQ measured from one cell on a frequency in FR1 compared to the RSRP measured from another cell on a different frequency in FR1.
The accuracy requirements in Table 10.1.8.1.2-1 are valid under the following conditions:

· Conditions for inter-frequency measurements are fulfilled according to Annex B.2.3 for a corresponding Band,
· Other conditions are TBD.
Table 10.1.8.1.2-1: SS RSRQ Inter frequency relative accuracy in FR1

	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 / SCSSSB
	dBm/BWChannel
	dBm/BWChannel

	
	
	
	
	SCSSSB = 15 kHz
	SCSSSB = 30 kHz
	
	

	([3]
	([4]
	([-3] dB
	NRFDD_FR1_A, NRTDD_FR1_A
	TBD
	TBD
	N/A
	-50

	
	
	
	NRFDD_FR1_B
	TBD
	TBD
	N/A
	-50

	
	
	
	NRTDD_FR1_C
	TBD
	TBD
	N/A
	-50

	
	
	
	NRFDD_FR1_E, NRTDD_FR1_E
	TBD
	TBD
	N/A
	-50

	
	
	
	NRFDD_FR1_G
	TBD
	TBD
	N/A
	-50

	
	
	
	NRFDD_FR1_H
	TBD
	TBD
	N/A
	-50

	([4]
	([4]
	([-4] dB
	Note 3
	Note 3
	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.


10.1.10
Inter-frequency RSRQ accuracy requirements for FR2

10.1.9.1
Inter-frequency SS RSRQ accuracy requirements in FR2
10.1.9.1.1
Aboslute Accuracy of SS RSRQ in FR2

The requirements for absolute accuracy of SS RSRQ in this clause apply to a cell on a frequency in FR2 that has different carrier frequency from the serving cell.
The accuracy requirements in Table 10.1.9.1.1-1 are valid under the following conditions:

· Conditions for inter-frequency measurements are fulfilled according to Annex B.2.3 for a corresponding Band,
· Other conditions are TBD.
Table 10.1.9.1.1-1: SS RSRQ Inter frequency absolute accuracy in FR2
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot
	Io Note 1 range

	
	
	
	NR operating band groups 
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm / SCSSSB
	dBm/BWChannel
	dBm/BWChannel

	
	
	
	
	SCSSSB = 120 kHz
	SCSSSB = 240 kHz
	
	

	([2.5]
	([4]
	([TBD] dB
	NR_TDD_FR2_A
	TBD
	TBD
	N/A
	-50

	
	
	
	NR_TDD_FR2_B
	TBD
	TBD
	N/A
	-50

	
	
	
	NR_TDD_FR2_F
	TBD
	TBD
	N/A
	-50

	
	
	
	NR_TDD_FR2_G
	TBD
	TBD
	N/A
	-50

	
	
	
	NR_TDD_FR2_T
	TBD
	TBD
	N/A
	-50

	
	
	
	NR_TDD_FR2_Y
	TBD
	TBD
	N/A
	-50

	([3.5]
	([4]
	([TBD] dB
	Note 2
	Note 2
	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.


10.1.9.1.2
Relative Accuracy of SS RSRQ in FR2

The relative accuracy of SS RSRQ in inter frequency case is defined as the RSRQ measured from one cell on a frequency in FR2 compared to the RSRP measured from another cell on a different frequency in FR2.
The accuracy requirements in Table 10.1.9.1.2-1 are valid under the following conditions:

· Conditions for inter-frequency measurements are fulfilled according to Annex B.2.3 for a corresponding Band,
· Other conditions are TBD.
Table 10.1.8.1.2-1: SS RSRQ Inter frequency relative accuracy in FR2

	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 / SCSSSB
	dBm/BWChannel
	dBm/BWChannel

	
	
	
	
	SCSSSB = 120 kHz
	SCSSSB = 240 kHz
	
	

	([3]
	([4]
	([TBD] dB
	NR_TDD_FR2_A
	TBD
	TBD
	N/A
	-50

	
	
	
	NR_TDD_FR2_B
	TBD
	TBD
	N/A
	-50

	
	
	
	NR_TDD_FR2_F
	TBD
	TBD
	N/A
	-50

	
	
	
	NR_TDD_FR2_G
	TBD
	TBD
	N/A
	-50

	
	
	
	NR_TDD_FR2_T
	TBD
	TBD
	N/A
	-50

	
	
	
	NR_TDD_FR2_Y
	TBD
	TBD
	N/A
	-50

	([4]
	([4]
	([TBD] dB
	Note 3
	Note 3
	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.


--- end of change 3 ---
