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8.1.2.1.1
Monitoring of multiple layers using gaps

When monitoring of multiple inter-frequency E-UTRAN and inter-RAT (UTRAN, GSM, NR) using gaps (or without using gaps provided the UE supports such capability) is configured, the UE shall be capable of performing one measurement of the configured measurement type (RSRP, RSRQ, RSTD, UTRAN TDD P-CCPCH RSCP, UTRAN FDD CPICH measurements, GSM carrier RSSI, NR SS-RSRP, NR SS-RSRQ, NR SS-SINR, etc.) of detected cells on all the layers

The effective total number of frequencies excluding the frequencies of the PCell, SCells, and PSCell being monitored is Nfreq, which is defined as:

Nfreq = Nfreq, E-UTRA + Nfreq, UTRA + Mgsm + Nfreq, cdma2000 + Nfreq, HRPD + Nfreq, NR
where

Nfreq, E-UTRA is the number of E-UTRA carriers being monitored (FDD and TDD)

Nfreq, UTRA is the number of UTRA carriers being monitored (FDD and TDD)

MGSM is an integer which is a function of the number of GSM carriers on which measurements are being performed. MGSM is equal to 0 if no GSM carrier is being monitored. For a MGRP of 40 ms, MGSM is equal to 1 if cells on up to 32 GSM carriers are being measured. For a MGRP of 80 ms, MGSM is equal to ceil(Ncarriers,GSM /20) where Ncarriers,GSM is the number of GSM carriers on which cells are being measured.

Nfreq, cdma2000 is the number of cdma2000 1x carriers being monitored.

Nfreq, HRPD is the number of HRPD carriers being monitored.
Nfreq, NR is the number of NR inter-RAT carriers being monitored. 
Note: Nfreq, NR is applicable for EN-DC capable UE not configured with NR PSCell.
8.1.2.1.1.1
Maximum allowed layers for multiple monitoring

The UE shall be capable of monitoring at least per RAT group:

-
Depending on UE capability, 3 FDD E-UTRA inter-frequency carriers, and

-
Depending on UE capability, 1 FDD E-UTRA inter-frequency carrier for RSTD measurements, and

-
Depending on UE capability, 3 TDD E-UTRA inter-frequency carriers, and

-
Depending on UE capability, 1 TDD E-UTRA inter-frequency carrier for RSTD measurements, and

-
Depending on UE capability, 3 FDD UTRA carriers, and

-
Depending on UE capability, 3 TDD UTRA carriers, and

-
Depending on UE capability, 32 GSM carriers (one GSM layer corresponds to 32 carriers), and

-
Depending on UE capability, 5 cdma2000 1x carriers, and

-
Depending on UE capability, 5 HRPD carriers, and
-
Depending on UE capability, 8 NR inter-RAT carriers
In addition to the requirements defined above, the UE shall be capable of monitoring a total of at least 7 effective carrier frequency layers comprising of any above defined combination of E-UTRA FDD, E-UTRA TDD, UTRA FDD, UTRA TDD, GSM (one GSM layer corresponds to 32 carriers), cdma2000 1x, and HRPD layers.
In addition to the requirements defined above, the UE which supports EN-DC but is not configured with NR PSCell shall be capable of monitoring a total of at least 9 effective carrier frequency layers comprising of any above defined combination of E-UTRA FDD, E-UTRA TDD, UTRA FDD, UTRA TDD, GSM (one GSM layer corresponds to 32 carriers), cdma2000 1x, HRPD and NR layers.
8.1.2.1.1.1a
Maximum allowed layers for multiple monitoring (Increased UE carrier monitoring)

UE which indicate support for Increased UE carrier monitoring E-UTRA according to the capabilities in [2,31] shall be capable of monitoring at least 

-
Depending on UE capability, 8 FDD E-UTRA inter-frequency carriers, and

-
Depending on UE capability, 8 TDD E-UTRA inter-frequency carriers

UE which indicate support for increased UE carrier monitoring UTRA according to the capabilities in [2,31] shall be capable of monitoring at least

-
Depending on UE capability, 6 FDD UTRA carriers, and

-
Depending on UE capability, 7 TDD UTRA carriers, and

In addition to the requirements defined above, the UE which indicate support for Increased UE carrier monitoring E-UTRA or increased UE carrier monitoring UTRA according to the capabilities in [2,31] shall be capable of monitoring a total of at least 12 carrier frequency layers comprising of any above defined combination of E-UTRA FDD, E-UTRA TDD, UTRA FDD, UTRA TDD, GSM (one GSM layer corresponds to 32 carriers), cdma2000 1x and HRPD layers

The minimum performance requirements for a UE which does not indicate support for Increased UE carrier monitoring E-UTRA [2,31] are calculated assuming all E-UTRA carriers which the UE is required to monitor, are having normal performance, i.e.  Nfreq, E-UTRA,reduced =0. The minimum performance requirements for a UE which does not indicate support for Increased UE carrier monitoring UTRA [2,31] are calculated assuming all UTRA carriers which the UE is required to monitor, are having normal performance, i.e. Nfreq, UTRA,reduced =0. Capabilities for number of carriers to monitor for UE which do not support increased carrier monitoring E-UTRA or increased carrier monitoring UTRA are specified in section 8.1.2.1.1.1. A UE which do not indicate support for Increased UE carrier monitoring E-UTRA or UTRAN [2,31] does not have any reduced performance carrier requirements and Kn=1.
In addition to the requirements defined above, the UE which indicates support for Increased UE carrier monitoring E-UTRA or increased UE carrier monitoring UTRA according to the capabilities in [2,31], and also supports EN-DC but is not configured with NR PSCell, shall be capable of monitoring a total of at least 14 carrier frequency layers comprising of any above defined combination of E-UTRA FDD, E-UTRA TDD, UTRA FDD, UTRA TDD, GSM (one GSM layer corresponds to 32 carriers), cdma2000 1x, HRPD and NR layers.

The minimum performance requirements for a UE configured with inter-RAT NR layers are calculated assuming all E-UTRA carriers which the UE is required to monitor are having normal performance.
8.1.2.1.1a
Monitoring of multiple layers using gaps (Increased UE carrier monitoring)

For UE which support increased carrier monitoring E-UTRA or increased carrier monitoring UTRA, the measurement performance for different carriers may be configured by higher layers to be either normal or reduced performance. A measurement scaling factor, MeasScaleFactor [2], defining the relaxation to be applied to the requirements for carriers measured with reduced measurement performance is signalled by higher layers and has the possible settings shown in table 8.1.2.1.1-1.

Table 8.1.2.1.1-1: Measurement Scaling factor Configurations supported by the UE

	
	MeasScaleFactor information element settting
	Kn
	Kr

	sf-EUTRA-cf1
	8
	8/7
	8

	sf-EUTRA-cf2
	16
	16/15
	16


If no reduced performance group carrier is configured, the UE shall consider all carriers to have normal performance

If no MeasScaleFactor is configured, a UE indicating support for increased carrier monitoring E-UTRA or increased carrier monitoring UTRA shall monitor at least the number of carriers specified in section 8.1.2.1.1.1 and is not required to monitor the increased number of carriers specified in section 8.1.2.1.1.1a.

The following definitions are used in the performance requirements:

Nfreq =Nfreq,n + Nfreq,r 
Where:

Nfreq,n = Nfreq, E-UTRA,normal + Nfreq, UTRA, normal + Mgsm + Nfreq, cdma2000 + Nfreq, HRPD : Total number of interfrequency carriers to be monitored with normal measurement performance

Nfreq,r = Nfreq, E-UTRA,reduced + Nfreq, UTRA, reduced : Total number of interfrequency carriers to be monitored with reduced measurement performance

Where :

Nfreq, E-UTRA,normal : Number of interfrequency carriers to be monitored with normal performance 

Nfreq, E-UTRA,normal,FDD : Number of interfrequency FDD carriers to be monitored with normal performance

Nfreq, E-UTRA,normal,TDD : Number of interfrequency TDD carriers to be monitored with normal performance

Nfreq, E-UTRA,reduced : Number of interfrequency carriers to be monitored with reduced performance

Nfreq, UTRA,normal : Number of UTRA carriers (FDD and TDD) to be monitored with normal performance 

Nfreq, E-UTRA,normal,FDD : Number of interfrequency FDD carriers to be monitored with normal performance

Nfreq, E-UTRA,normal,TDD : Number of interfrequency TDD carriers to be monitored with normal performance

Nfreq, UTRA,reduced : Number of UTRA carriers (FDD and TDD) to be monitored with reduced performance

For interfrequency carriers, if Nfreq, E-UTRA,reduced is not equal to zero then Kn and Kr are as shown in table 8.1.2.1.1-1. Otherwise Kn=1 and all interfrequency layers have normal performance.

For UTRAN carriers, if Nfreq, UTRA,reduced is not equal to zero then Kn and Kr are as shown in table 8.1.2.1.1-1. Otherwise Kn=1 and all UTRA frequency layers have normal performance.

The minimum performance requirements for a UE which indicates support for Increased UE carrier monitoring E-UTRA [2, 31] are calculated as defined in sections 8.1.2.3.1 and 8.1.2.3.2 provided that Nfreq, E-UTRA,normal ≤3 for a UE capable of either FDD E-UTRA carrier monitoring or TDD E-UTRA carrier monitoring or Nfreq, E-UTRA,normal ≤6 for a UE capable of both FDD and TDD E-UTRA carrier monitoring provided Nfreq, E-UTRA,normal,FDD ≤3 E-UTRA carriers and Nfreq, E-UTRA,normal,TDD ≤3 TDD E-UTRA carriers or if Nfreq,n= Nfreq. The minimum performance requirements for a UE which indicates support for Increased UE carrier monitoring UTRA [2, 31] are calculated as defined in sections 8.1.2.4.1, 8.1.2.4.3, 8.1.2.4.7 and 8.1.2.4.13  provided that Nfreq, UTRA,normal ≤3 for UE capable of either FDD UTRA carrier monitoring or TDD UTRA carrier monitoring or Nfreq, UTRA,normal ≤6 for a UE capable of both FDD and TDD UTRA carrier monitoring provided Nfreq, UTRA,normal,FDD ≤3 FDD UTRA carriers and Nfreq, UTRA,normal,TDD ≤3  TDD UTRA carriers or if Nfreq,n= Nfreq. Capabilities for number of carriers to monitor for a UE which supports Increased carrier monitoring E-UTRA or Increased carrier monitoring UTRA are specified in section 8.1.2.1.1.1a.
8.1.2.1.1b
Monitoring of multiple layers using gaps (E-UTRA-NR dual connectivity)
The requirements in this section are applicable for EN-DC capable UE, which is configured with NR PSCell.

When monitoring of multiple inter-frequency E-UTRAN and inter-RAT NR carriers as configured by PCell, and inter-frequency NR carriers as configured by NR PSCell using gaps (or without using gaps provided the UE supports such capability) is configured, the UE shall be capable of performing one measurement of the configured measurement type (RSRP, RSRQ, RS-SINR, NR SS-RSRP, NR SS-RSRQ, NR SS-SINR, etc.) of detected cells on all the layers.
The effective total number of frequencies excluding the frequencies of the PCell, SCells, NR PSCell and NR SCells being monitored is Nfreq, NSA, which is defined as:
Nfreq, NSA = Nfreq,NSA, E-UTRA_inter-freq + Nfreq, NSA, NR
where


Nfreq, NSA, E-UTRA_inter-freq is the number of E-UTRA (FDD and TDD) inter-frequency carriers being monitored as configured by PCell 


Nfreq, NSA, NR ≤ Nfreq, NSA, NR_inter-RAT + Nfreq, NSA, NR_inter-freq
where


Nfreq, NSA, NR_inter-RAT is the number of NR inter-RAT carriers being monitored as configured by PCell

Nfreq, NSA, NR_inter-freq is the number of NR inter-frequency carriers being monitored as configured by NR PSCell [TS 38.133]
8.1.2.1.1b.1 Maximum allowed layers for multiple monitoring for UE in NSA operation

The UE configured with NR PSCell shall be capable of monitoring at least per RAT group:
-
Depending on UE capability, [6] FDD E-UTRA inter-frequency carriers configured by PCell, and

-
Depending on UE capability, [6] TDD E-UTRA inter-frequency carriers configured by PCell, and
-
Depending on UE capability, [7] NR inter-RAT carriers configured by PCell, and

-
Depending on UE capability, [7] NR inter-frequency carriers configured by NR PSCell [TS 38.133].
In addition to the requirements defined above, the UE shall be capable of monitoring a total of at least [13] effective carrier frequency layers comprising of any above defined combination of E-UTRA FDD, E-UTRA TDD, and NR layers. 
The UE shall be capable of monitoring a total of at least [7] effective NR carrier frequency layers configured by PCell and NR PSCell.

Note: The EN-DC capable UE configured with NR PSCell shall fulfil the requirements defined in only one of Section 8.2.1.1b.1 and Section 9.1.3.2 of [TS 38.133].
--- end of change 1 ---

--- start of change 2 ---
3.6.1
Applicability of requirements in this specification version

-
The requirements for TDD-FDD carrier aggregation are specified for two downlink and one uplink component carriers. The requirements are specified for both cases when the PCell belongs to TDD or FDD. 

-
All the requirements for intra-band contiguous and non-contiguous CA apply under the assumption of the same uplink-downlink and special subframe configurations [16] in the PCell and SCell.

-
All the requirements for inter-band CA apply for the same uplink-downlink and special subframe configurations [16] in the PCell and SCell. Different uplink-downlink and special subframe configurations [16] in the PCell and SCell are supported for inter-band CA for UEs which:

- do not support simultaneous reception and transmission for inter-band TDD CA specified in TS 36.331 [2], and 

- are compliant to the requirements specified in TS 36.101 for inter-band CA with uplink in one E-UTRA band and without simultaneous Rx/Tx.

-
All the inter-frequency requirements and requirements for measurements on deactivated carrier apply for the same uplink-downlink and special subframe configurations [16] in the PCell and SCell. Different uplink-downlink and special subframe configurations [16] in the PCell and SCell are supported for inter-frequency for UEs which:

-
do not support simultaneous reception and transmission for inter-band TDD CA specified in TS 36.331 [2], and are compliant to the requirements specified in TS 36.101 for inter-band CA with uplink in one E-UTRA band and without simultaneous Rx/Tx.

-
Requirements for E-UTRA carrier aggregation are applicable for the CA capable UE which has been configured with at least one downlink SCell, but:

-
up to four downlink CCs and up to two uplink CCs for inter-band carrier aggregation, or

-
up to five downlink CCs and up to two uplink CCs for intra-band contiguous carrier aggregation, or

-
up to four downlink CCs and one uplink CCs for inter-band carrier aggregation, or

-
up to two downlink/uplink CCs intra-band contiguous and one downlink/uplink inter-band carrier aggregation, or

-
up to two downlink CCs intra-band contiguous and up to three downlink inter-bands and up to two uplink CCs for inter-band carrier aggregation, or

-
up to two downlink CCs intra-band non-contiguous and up to three downlink inter-bands and up to two uplink CCs for inter-band carrier aggregation, or

-
up to three downlink CCs intra-band contiguous and one downlink intra-band non-contiguous and up to two uplink CCs intra-band contiguous for carrier aggregation, or

-
two sub-blocks intra-band non-contiguous with two downlink CCs intra-band contiguous per sub-blocks and up to two uplink CCs intra-band contiguous for carrier aggregation, or

-
two sub-blocks intra-band non-contiguous with two downlink CCs intra-band contiguous and three downlink CCs intra-band contiguous per sub-block  and up to two uplink CCs intra-band contiguous for carrier aggregation, or

-
two downlink CCs intra-band contiguous and three down link CCs inter-band and one uplink CC for carrier aggregation, or

-
two downlink CCs intra-band contiguous and two downlink CCs intra-band contiguous and one downlink CC inter-band and one uplink CC for carrier aggregation, or

-
up to two downlink CCs and up to two uplink CCs for intra-band non-contiguous carrier aggregation, or

-
up to two downlink CCs and up to two uplink CCs for inter-band carrier aggregation, or

-
up to two downlink CCs intra-band contiguous and one downlink inter-band and one uplink CC for carrier aggregation, or

-
up to two downlink CCs intra-band non-contiguous and one downlink inter-band and one uplink CC for carrier aggregation, or

-
up to two downlink CCs and one uplink CC for intra-band non-contiguous carrier aggregation.

-
Requirements for E-UTRA carrier aggregation for discovery signal measurements are applicable for CA capable UE which has been configured with at least one downlink SCell, but:

-
up to four downlink CCs and up to two uplink CCs for inter-band carrier aggregation, or

-
up to five downlink CCs and up to two uplink CCs for intra-band contiguous carrier aggregation, or

-
up to four downlink CCs and up to one uplink CCs for inter-band carrier aggregation, or

-
up to two downlink/uplink CCs intra-band contiguous and one downlink/uplink inter-band carrier aggregation, or

-
up to two downlink CCs intra-band contiguous and up to three downlink inter-band and up to two uplink CCs for inter-band carrier aggregation, or

-
up to two downlink CCs intra-band non-contiguous and up to three downlink inter-band and up to two uplink CCs for inter-band carrier aggregation, or

-
up to three downlink CCs intra-band contiguous and one downlink intra-band non-contiguous and up to two uplink CCs intra-band contiguous for carrier aggregation, or

-
two sub-blocks intra-band non-contiguous with two downlink CCs intra-band contiguous per sub-blocks and up to two uplink CCs intra-band contiguous for carrier aggregation, or
-
two sub-blocks intra-band non-contiguous with two downlink CCs intra-band contiguous and three downlink CCs intra-band contiguous per sub-block  and up to two uplink CCs intra-band contiguous for carrier aggregation, or

-
two downlink CCs intra-band contiguous and three down link CCs inter-band and one uplink CC for carrier aggregation, or

-
two downlink CCs intra-band contiguous and two downlink CCs intra-band contiguous and one downlink CC inter-band and one uplink CC for carrier aggregation, or

-
up to two downlink CCs and up to two uplink CCs for intra-band non-contiguous carrier aggregation, or

-
up to two downlink CCs and up to two uplink CCs for inter-band carrier aggregation, or

-
up to two downlink CCs intra-band contiguous and one downlink inter-band and one uplink CC for carrier aggregation, or

-
up to two downlink CCs intra-band non-contiguous and one downlink inter-band and one uplink CC for carrier aggregation, or

-
up to two downlink CCs and one uplink CC for intra-band non-contiguous carrier aggregation.

-
Requirements for E-UTRA carrier aggregation, where the PCell is FDD PCell or TDD PCell and at least one downlink SCell follows the frame structure 3 and no UL SCell following the frame structure type 3 [16], are applicable for the CA capable UE, which has been configured with at least one downlink SCell but:

-
up to five downlink CCs and up to two uplink CCs for inter-band carrier aggregation.

-
Requirements for E-UTRA carrier aggregation, where the PCell is FDD PCell or TDD PCell, and at least one downlink SCell and one uplink SCell follow the frame structure type 3 [16], are applicable for the CA capable UE, which has been configured with at least one downlink SCell and at least one uplink SCell but:

-
up to five downlink CCs and two uplink CCs for inter-band carrier aggregation.

-
The requirements for UE configured with eDRX_CONN cycle do not apply  for CA requirements and dual connectivity requirements.

-
The requirements for a UE category 0 are derived assuming UE category 0 [31] and a single antenna receiver. 

-
The requirements for UE category M1 are derived assuming: DL Category M1 and Uplink Category M1, operation in any LTE system bandwidth but with a channel bandwidth of 1.4 MHz and transmission bandwidth of 6 PRBs in downlink and uplink, and a single antenna receiver. DL UE category M1 and UL UE category M1 are defined in TS 36.306 [31].
-
The requirements for normal coverage in idle mode shall apply provided the UE category M1 is with the radio condition that SCH Ês/Iot(-6 dB and CRS Ês/Iot (-6 dB.

-
The requirements for enhanced coverage in idle mode shall apply provided the UE category M1 is with the radio condition that SCH Ês/Iot ( -15 dB and CRS Ês/Iot ( -15 dB.

-
The requirements for CEMode A shall apply provided the UE category M1 is configured with CEMode A, SCH Ês/Iot ( -6 dB and CRS Ês/Iot ( -6 dB.   The CEMode A and the number of repetition levels for different physical channels are defined in TS 36.213 [3]. 

-
The requirements for CEMode B shall apply provided the UE category M1 is configured with CEMode B, SCH  Ês/Iot ( -15 dB and CRS Ês/Iot ( -15 dB. The CEMode B and the number of repetition levels for different physical channels are defined in TS 36.213 [3].

-
The requirement for UE category M2 are derived assuming downlink category M2 and uplink category M2, operation in any LTE system bandwidth but with a channel bandwidth not exceeding 5MHz, transmission bandwidth not exceeding 24RB in downlink and 5MHz in uplink, and a single antenna receiver. DL UE category M2 and UL UE category M2 are defined in TS 36.306 [31].

-
The requirements for normal coverage in idle mode shall apply provided the UE category M2 is with the radio condition that SCH Ês/Iot(-6 dB and CRS Ês/Iot (-6 dB.

-
The requirements for enhanced coverage in idle mode shall apply provided the UE category M2 is with the radio condition that SCH Ês/Iot ( -15 dB and CRS Ês/Iot ( -15 dB.

-
The requirements for CEMode A shall apply provided the UE category M2 is configured with CEMode A, SCH Ês/Iot ( -6 dB and CRS Ês/Iot ( -6 dB. The CEMode A and the number of repetition levels for different physical channels are defined in TS 36.213 [3].

-
The requirements for CEMode B shall apply provided the UE category M2 is configured with CEMode B, SCH Ês/Iot ( -15 dB and CRS Ês/Iot ( -15 dB. The CEMode B and the number of repetition levels for different physical channels are defined in TS 36.213 [3].

-
Unless explicitly defined the following additional requirements are applicable to UE category M2:

-
Cell Selection and Re-selection Requirements in section 4.7

-
Handover requirements in section 5.5 and 5.6

-
Random access requirements in section 6.2.3

-
RRC re-establishment requirements in section 6.7

-
RRC connection release with redirection requirements in section 6.8

-
Radio Link monitoring requreiements in section 7.19

-
Timing advance requirements in section 7.28

-
UE timer accuracy requirement in section 7.27

-
E-UTRAN intra frequency measurement requirements in section 8.13.2.1 and 8.13.3.1
-
E-UTRAN inter frequency measurement requirements in section 8.13.2.6 and 8.13.3.5

-
UE measurement capability in section 8.13.2.7 and 8.13.3.6

-
E-UTRAN E-CID measurements requirements in section 8.13.2.5.1, 8.13.2.5.2, 8.13.2.5.3, 8.13.2.5.4, 8.13.2.5.5, 8.13.2.5.6 and 8.13.3.4
-
Measurement accuracy requirements in section 9.1.21.

-
The requirements for non-BL/CE UE are derived assuming: DL and UL category other than Category 0/M1/M2/NB1/NB2, operation in any LTE system bandwidth but with a channel bandwidth not exceeding 20MHz, transmission bandwidth not exceeding 96RB in downlink and 5MHz in uplink, and dual antenna receiver, when in RRC_IDLE mode camped on a cell acquired using SIB1-BR, or in RRC_CONNECTED configured with CE mode A/B. Non-BL/CE UE is defined in [31]. 

-
The Cat-M2 UE requirements for normal coverage in idle mode shall apply provided the UE is non-BL/CE and with the radio condition that the serving cell SCH Ês/Iot ( -6dB and CRS Ês/Iot ( -6 dB, unless corresponding individual non-BL/CE requirements are specified.

-
The Cat-M2 UE requirements for enhanced coverage in idle mode shall apply provided the UE is non-BL/CE and with the radio condition that the serving cell -6dB ( SCH Ês/Iot ( -15dB and -6dB ( CRS Ês/Iot ( -15 dB, unless corresponding individual non-BL/CE requirements are specified.

-
The Cat-M2 UE requirements for CEMode A shall apply provided the UE is non-BL/CE and is configured with CEModeA, the serving cell SCH Ês/Iot ( -6 dB and CRS Ês/Iot ( -6 dB, unless corresponding individual non-BL/CE requirements are specified. The CEMode A and the number of repetition levels for different physical channels are defined in [3]. 

-
The Cat-M2 UE requirements for CEMode B shall apply provided the UE is non-BL/CE and is configured with CEMode B, the serving cell SCH Ês/Iot ( -15 dB and CRS Ês/Iot ( -15 dB, unless corresponding individual non-BL/CE requirements are specified. The CEMode B and the number of repetition levels for different physical channels are defined in [3].

-
Unless explicitly defined the following additional requirements are applicable to non-BL/CE UE:

-
Cell Selection and Re-selection Requirements in section 4.7

-
Handover requirements in section 5.5 and 5.6

-
Random access requirements in section 6.2.3

-
RRC re-establishment requirements in section 6.7

-
RRC connection release with redirection requirements in section 6.8

-
UE transmit timing requirements in section 7.26

-
Radio Link monitoring requreiements in section 7.19

-
Timing advance requirements in section 7.28

-
UE timer accuracy requirement in section 7.27

-
E-UTRAN intra frequency measurement requirements in section 8.13.2.1 and 8.13.3.1
-
E-UTRAN inter frequency measurement requirements in section 8.13.2.6 and 8.13.3.5

-
UE measurement capability in section 8.13.2.7 and 8.13.3.6

-
E-UTRAN E-CID measurements requirements in section 8.13.2.5.1, 8.13.2.5.2, 8.13.2.5.3, 8.13.2.5.4, 8.13.2.5.5, 8.13.2.5.6 and 8.13.3.4
-
Requirements for E-UTRA ProSe Direct Discovery and E-UTRA ProSe Direct Communication are applicable for ProSe operation on either the uplink frequency of PCC, or SCC, or a non-serving carrier, but:

-
with ProSe operation limited to one carrier on a given subframe.

-
Requirements for interruptions due to ProSe Direct Discovery and/or ProSe Direct Communications specified in clause 7.16.3 apply, but:

-
with configured serving carriers of up to two downlink CCs, unless the UE is configured with reception gap for ProSe operation, and

-
with configured serving carriers of up to two uplink CCs, unless the UE is configured with transmission gap for ProSe operation.

-
The requirements for UE category NB1 are derived assuming UE category NB1and a single antenna receiver. UE category NB1 is defined in TS 36.306 [31].
-
The requirements for normal coverage shall apply provided the UE category NB1 is with the radio condition that NSCH Ês/Iot ( -6 dB and NRS Ês/Iot ( -6 dB.

-
The requirements for enhanced coverage shall apply provided the UE category NB1 is with the radio condition that -15dB ( NSCH Ês/Iot < -6 dB and -15 ( NRS Ês/Iot < -6 dB.

-
The measurement accuracy requirements in section 9.22 for intra-frequency and inter-frequency absolute NRSRQ accuracy for UE Category NB1 apply only in idle mode.

-
The measurement accuracy requirements in section 9.22 for intra-frequency and inter-frequency absolute NRSRP accuracy for UE Category NB1 apply also in idle mode.

-
The requirements for SRS carrier based switching shall apply when the UE capable of SRS carrier based switching is configured to perform SRS carrier based switching for transmitting SRS and/or RACH in one or more CCs in the same or different time resources.
-
The requirements for a UE category 1bis are derived assuming UE category 1bis [31] and a single antenna receiver. Following requirements are applicable to UE category 1bis.
-
Cell re-selection requirements in section 4.2.2.1 to 4.2.2.10

-
Handover requirements in section 5.1, 5.2, 5.3 and 5.4

-
RRC re-establishment requirements in section 6.1

-
Random access requirements in section 6.2

-
RRC connection release with redirection requirements in section 6.3

-
UE transmit timing requirements in section 7.1

-
UE timer accuracy requirements in section 7.2

-
Timing advance requirements in section 7.3

-
Radio link monitoring requirements in section 7.11

-
UE measurement capability in section 8.1.2.1
-
E-UTRAN intra frequency measurement requirements in section 8.5.2.1.1 and 8.5.2.1.3
-
E-UTRAN inter frequency measurement requirements in section 8.1.2.3.1, 8.1.2.3.2, 8.1.2.3.3 and 8.1.2.3.4

-
Inter RAT measurement requirements in section 8.1.2.4

-
OTDOA Intra-Frequency measurement requirements in section 8.1.2.5.3, 8.1.2.5.4

-
OTDOA Inter-Frequency measurement requirements in section 8.1.2.6.5, 8.1.2.6.6, 8.1.2.6.7 and 8.1.2.6.8

-
E-UTRAN E-CID measurement requirements in section 8.1.2.7

-
CGI reading requirements for UE category 0 in section 8.5.2.1.4 and 8.5.2.1.6

-
Intra-frequency RSRP Accuracy Requirements in section 9.1.2.7 and 9.1.2.8

-
Inter-frequency RSRP Accuracy Requirements in section 9.1.3.3 and 9.1.3.4

-
Intra-frequency RSRQ Accuracy Requirements in section 9.1.5.5

-
Inter-frequency RSRQ Accuracy Requirements in section 9.1.6.5 and 9.1.6.6

-
RSTD Intra-Frequency Accuracy Requirement in section 9.1.10.5

-
RSTD Inter-Frequency Accuracy Requirement in section 9.1.10.6

-
UE Rx – Tx time difference measurement accuracy requirements in section 9.1.9.1 and 9.1.9.2

-
The requirements for UE category NB2 are derived assuming UE category NB2 and a single antenna receiver. UE category NB2 is defined in TS 36.306 [31]. Following requirements are applicable to UE category NB2.

-
Cell selection and re-selection requirements in section 4.6.1 and 4.6.2

-
UE Positioning measurement in idle state in section 4.8

-
RRC Re-establishment requirements in section 6.5

-
Random access requirements in section 6.6

-
RRC connection redirection to non-anchor carrier requirements in section 6.9

-
UE transmit timing requirements in section 7.20

-
UE timer accuracy requirements in section 7.21

-
Timing advance requirements in section 7.22

-
Radio link monitoring requirements in section 7.23

-
UE RRC_CONNECTED state measurement requirement in section 8.14

-
UE measurement accuracy requirements in section 9.1.22

-
Power headroom requirements in section 9.1.23

-
All requirements in this specification for UE receiving PMCH in FeMBMS/Unicast-mixed cells apply only for FeMBMS/Unicast-mixed cells configured based on frame structure 1.

-
Requirements for E-UTRA carrier aggregation with one or more FeMBMS/Unicast-mixed SCells shall apply, provided the total number of SCCs, including SCCs with FeMBMS/Unicast-mixed SCells, does not exceed the the maximum number of SCCs the UE is capable of.

-
Requirements for EN-DC operation are applicable for the UE which has been configured with the following number of E-UTRA CCs and NR CCs:

-
up to TBD E-UTRA DL CCs in total with TBD E-UTRA UL CC in MCG and up to TBD NR DL CCs in total with TBD NR UL CCs in SCG.

Editor’s note: FFS for cases with UL sharing with appropriate terminology.

-
In this specification, 

-
‘cell’, ‘PCell’, ‘PSCell’ and ‘SCell’ refer to E-UTRA cell, E-UTRA PCell, E-UTRA PSCell and E-UTRA SCell, 

-
NR cells are referred to as ‘NR cell’, ‘NR PSCell’ and ‘NR SCell’,

-
‘dual connectivity’ refers to Intra-E-UTRA dual connectivity,

-
E-UTRA-NR dual connectivity where E-UTRA is the master is referred to as ‘EN-DC’.
--- end of change 2 ---
--- start of change 3 ---
7.31
NR PSCell Addition and Release Delay for E-UTRA - NR Dual Connectivity

7.31.1
Introduction

This section defines requirements for the delay within which the UE shall be able to configure an NR PSCell in EN-DC. The requirements are applicable to an E-UTRA-FDD – NR and E-UTRA-TDD – NR dual connectivity capable UE. 

7.31.2
NR PSCell Addition Delay Requirement

The requirements in this section shall apply for the UE which is configured with PCell, and may also be configured with one or more SCells.

Upon receiving NR PSCell addition in subframe n, the UE shall be capable to transmit PRACH preamble towards NR PSCell no later than in subframe n + Tconfig PSCell:

Where:


Tconfig_PSCell = TRRC_delay + Tactivation_time + TSFN_acquisition [+ TPCell_ DU] + TPSCell_ DU

TRRC_delay is the RRC procedure delay as specified in [2]. 


Tactivation_time is the NR PSCell activation delay. If the NR PSCell is known, then Tactivation_time is [TBD]. If the NR PSCell is unknown, then Tactivation_time is [TBD] provided the NR PSCell can be successfully detected on the first attempt.


[TPCell_ DU is the delay uncertainty due to PCell PRACH preamble transmission. TPCell_ DU is up to 20 ms if NR PSCell activation is interrupted by an PCell PRACH preamble transmission, otherwise it is 0.]


TPSCell_ DU is the delay uncertainty in acquiring the first available PRACH occasion in the NR PSCell. TPSCell_ DU is up to [TBD].


TSFN_acquisition is the time used for SFN acquisition. If the SFN is unknown, TSFN_acquisition is [TBD]. If the SFN is known, TSFN_acquisition is 0 ms.
NR PSCell is known if it has been meeting the following conditions:

During the last [TBD] seconds before the reception of the NR PSCell configuration command:

-
the UE has sent a valid measurement report for the NR PSCell being configured and

-
the NR PSCell being configured remains detectable according to the cell identification conditions specified in section Y.Y,

-
NR PSCell being configured also remains detectable during the NR PSCell configuration delay according to the cell identification conditions specified in section Y.Y.

otherwise it is unknown. The PCell interruption specified in section Z.Z is allowed only during the RRC reconfiguration procedure [2].

Editor’s note: It is FFS whether SRS carrier based switching during NR PSCell addition procedure impacts NR PSCell addition delay requirement.

Editor’s note: It is FFS whether delay uncertainty due to PCell PRACH preamble transmission has an impact on Tconfig_PSCell.

7.31.3
NR PSCell Release Delay Requirement

The requirements in this section shall apply for a UE which is configured with PCell and NR PSCell, and may also be configured with one or more SCells and/or NR SCells. 
Upon receiving NR PSCell release in subframe n, the UE shall accomplish the release actions specified in [2] no later than in subframe n+ TRRC_delay:

Where


TRRC_delay is the RRC procedure delay as specified in [2].

The PCell interruption specified in section Z.Z is allowed only during the RRC reconfiguration procedure [2].

Editor’s note: It is FFS whether SRS carrier based switching during NR PSCell release procedure impacts NR PSCell release delay requirement.

7.32
Interruptions with E-UTRAN-NR Dual Connectivity with an E-UTRA PCell
7.32.1
Introduction

This section contains the requirements related to the interruptions on PCell, and MCG SCell when 
NR PSCell is added or released, or
transitions between active and non-active during NR PSCell DRX, or
transitions from NR PSCell non-DRX to DRX, or

SCell in either E-UTRA MCG or NR SCG is added or released, or

SCell in either E-UTRA MCG or NR SCG is activated or deactivated, or

measurements on SCC with deactivated SCell in either E-UTRA MCG or NR SCG
The requirements shall apply for EN-DC.
This section contains interruption requirements when the victim cell is PCell or SCell belonging to MCG. Requirements for interruptions where victim cell is the NR PSCell or an NR SCell belonging to SCG are specified in [50].
7.32.2
Requirements

7.32.2.1
Interruptions at PSCell addition/release

[Editor’s note : It is still FFS if different requirements are applicable for synchronous and asynchronous EN-DC. Requirements below are calculated assuming no synchronisation.].

The UE is allowed an interruption of up to [TBD] subframes on PCell and activated SCells in MCG if configured during the RRC reconfiguration procedure in intraband EN-DC. This interruption is for both uplink and downlink of PCell.
The UE is allowed an interruption of up to [2] subframes on PCell and activated SCells in MCG if configured during the RRC reconfiguration procedure in interband EN-DC. This interruption is for both uplink and downlink of PCell.
7.32.2.2
Interruptions at transitions between active and non-active during DRX 

When PCell is in non-DRX and NR PSCell is in DRX, interruptions on PCell and the activated MCG SCells if configured due to transitions from active to non-active and from non-active to active during NR PSCell DRX are allowed with up to [TBD] % probability of missed ACK/NACK when the configured NR PSCell DRX cycle is less than [TBDms], and [TBD]% probability of missed ACK/NACK is allowed when the configured NR PSCell DRX cycle is [TBDms] or longer. Each interruption shall not exceed [TBD] subframes for intraband EN-DC or [1] subframe for interband EN-DC.

When both PCell and NR PSCell are in DRX, no interruption is allowed.
7.32.2.3
Interruptions at transitions from non-DRX to DRX

Interruption on PCell and the activated SCell in MCG if configured due to NR PSCell transitions from non-DRX to DRX when PCell is in non-DRX shall not exceed [TBD] subframes for intraband EN-DC or [1] subframe for interband EN-DC.

7.32.2.4
Interruptions at SCell addition/release

[Editor’s note : It is still FFS if different requirements are applicable for synchronous and asynchronous EN-DC. Requirements below are calculated assuming no synchronisation.]. 

When one SCell belonging to MCG is added or released:

-
an interruption on PCell or activated SCell in MCG shall not exceed [TBD] subframes for intraband EN-DC or [2] subframes for interband EN-DC:

When one NR SCell belonging to SCG is added or released:

-
an interruption on PCell or activated SCell in MCG shall not exceed [TBD] subframes for intraband EN-DC or [2] subframes for interband EN-DC:

7.32.2.5
Interruptions at SCell activation/deactivation

[Editor’s note : It is still FFS if different requirements are applicable for synchronous and asynchronous EN-DC. Requirements below are calculated assuming no synchronisation.]. 

When one SCell belonging to MCG is activated or deactivated:

-
an interruption on PCell or activated SCell in MCG shall not exceed [TBD] subframes for intraband EN-DC or [2] subframes for interband EN-DC:

When one NR SCell belonging to SCG is activated or deactivated

-
an interruption on PCell or activated SCell in MCG shall not exceed [TBD] subframes for intraband EN-DC or [2] subframes for interband EN-DC:

7.32.2.6
Interruptions during measurements on SCC

[Editors note : Interruption requirements to PCell and MCG Sells due to measuements on the carrier with deactivated SCG SCell are for futher study]

--- end of change 3 ---
--- start of change 4 ---
7.34
NR PSCell Addition and Release Delay for E-UTRA - NR Dual Connectivity

7.34.1
Introduction

This section defines requirements for the delay within which the UE shall be able to configure an NR PSCell in EN-DC. The requirements in this section apply for UE capable of EN-DC with PCell which can be FDD or TDD.

7.34.2
NR PSCell Addition Delay Requirement

The requirements in this section shall apply for the UE which is configured with PCell, and may also be configured with one or more SCells.

Upon receiving NR PSCell addition in subframe n, the UE shall be capable to transmit PRACH preamble towards NR PSCell no later than in subframe n + Tconfig PSCell:

Where:


Tconfig_PSCell = TRRC_delay + Tactivation_time + TSFN_acquisition + TPCell_ DU + TPSCell_ DU

TRRC_delay is the RRC procedure delay as specified in [2]. 


Tactivation_time is the NR PSCell activation delay. If the NR PSCell is known, then Tactivation_time is [TBD]. If the NR PSCell is unknown, then Tactivation_time is [TBD] provided the NR PSCell can be successfully detected on the first attempt.


TPCell_ DU is the delay uncertainty due to PCell PRACH preamble transmission. TPCell_ DU is up to 20 ms if NR PSCell activation is interrupted by an PCell PRACH preamble transmission, otherwise it is 0.


TPSCell_ DU is the delay uncertainty in acquiring the first available PRACH occasion in the NR PSCell. TPSCell_ DU is up to [1 PRACH occasion period] as defined in [2].


TSFN_acquisition is the time used for SFN acquisition. If the SFN is unknown, TSFN_acquisition is [1 SMTC period] provided that the SFN can be successfully decoded on the first attempt. If the SFN is known, TSFN_acquisition is 0 ms.

In FR1, NR PSCell is known if it has been meeting the following conditions:

During the last [5] seconds before the reception of the NR PSCell configuration command:

-
the UE has sent a valid measurement report for the NR PSCell being configured and

-
the NR PSCell being configured remains detectable according to the cell identification conditions specified in section Y.Y of [TS 38.133],

-
NR PSCell being configured also remains detectable during the NR PSCell configuration delay according to the cell identification conditions specified in section Y.Y of [TS 38.133].

otherwise it is unknown. 

The PCell interruption specified in section Z.Z is allowed only during the RRC reconfiguration procedure [2].

Editor’s note: Condition of known NR PSCell in FR2 is FFS;

Editor’s note: It is FFS whether SRS carrier based switching during NR PSCell addition procedure impacts NR PSCell addition delay requirement.

7.34.3
NR PSCell Release Delay Requirement

The requirements in this section shall apply for a UE which is configured with PCell and NR PSCell, and may also be configured with one or more SCells and/or NR SCells. 
Upon receiving NR PSCell release in subframe n, the UE shall accomplish the release actions specified in [2] no later than in subframe n+ TRRC_delay:

Where


TRRC_delay is the RRC procedure delay as specified in [2].

The PCell interruption specified in section Z.Z is allowed only during the RRC reconfiguration procedure [2].

Editor’s note: It is FFS whether SRS carrier based switching during NR PSCell release procedure impacts NR PSCell release delay requirement.
--- end of change 4 ---
--- start of change 5 ---
8.1.2.4.21
E-UTRAN FDD – NR measurements

Requirements in this clause shall apply for NR capable UE when not configured with EN-DC.

The UE shall be able to identify new inter-frequency cells and perform SS-RSRP, SS-RSRQ, and SS-SINR measurements of identified inter-RAT cells if carrier frequency information is provided by the PCell, even if no explicit neighbour list with physical layer cell identities is provided.
8.1.2.4.21.1
E-UTRAN FDD – NR measurements when no DRX is used

8.1.2.4.21.1.1
Identification of a new NR cell

When measurement gaps are scheduled or the UE supports capability of conducting such measurements without gaps, the UE shall be able to identify a new detectable cell belonging to the monitored set within

TBD

Where:

Tidentify, NR = is the time period used in the inter RAT equation where the maximum allowed time for the UE to identify a new NR cell. TSMTC_periodicity is the SS block based RRM measurement timing configuration of higher layer.


Nfreq,NR is defined in clause 8.1.2.1.1
A cell shall be considered detectable when [TBD]

Editor’s note: side condiction of a NR cell can be referred to corresponding section in TS38.133.

When measurement gaps are scheduled for NR measurements, or the UE supports capability of conducting such measurements without gaps, the UE physical layer shall be capable of reporting SS-RSRP, SS-RSRQ, and SS-SINR measurements to higher layers with measurement accuracy as specified in sub-clauses [TBD], with measurement period given by

TBD

The UE shall be capable of performing SS block based SS-RSRP, SS-RSRQ, and SS-SINR measurements of at least [TBD] inter-frequency cells per NR carrier frequency for up to [TBD] NR carrier frequencies.

The measurement accuracy for all measured cells shall be as specified in the sub-clause [x.x].

8.1.2.4.21.1.2
Periodic Reporting

Reported measurements in periodically triggered measurement reports shall meet the requirements in clause 9.

8.1.2.4.21.1.3
Event Triggered Reporting

Reported measurements in event triggered measurement reports shall meet the requirements in clause 9.

The UE shall not send any event triggered measurement reports, as long as the reporting criteria is not fulfilled.

The measurement reporting delay is defined as the time between any event that will trigger a measurement report until the UE starts to transmit the measurement report over the Uu interface. This requirement assumes that the measurement report is not delayed by other RRC signalling on the DCCH. This measurement reporting delay excludes a delay uncertainty resulted when inserting the measurement report to the TTI of the uplink DCCH. The delay uncertainty is twice the TTI of the uplink DCCH. This measurement reporting delay excludes a delay which caused by no UL resources for UE to send the measurement report.
The event triggered measurement reporting delay, measured without L3 filtering shall be less than Tidentify, NR_FDD defined in Clause 8.1.2.4.21.1.1 for the minimum requirements. When L3 filtering is used or IDC autonomous denial or the UE is performing reception and/or transmission for ProSe Direct Discovery and/or ProSe Direct Communication, or the UE is configured to perform SRS carrier based switching, an additional delay can be expected.

If a cell which has been detectable at least for the time period Tidentify, NR_FDD defined in clause 8.1.2.4.21.1.1 for the minimum requirements and then triggers the measurement report as per TS 36.331 [2], the event triggered measurement reporting delay shall be less than Tmeasurement_NR_FDD defined in clause 8.1.2.4.21.1.1 provided the timing to that cell has not changed more than [TBD] chips while measurement gap has not been available and the L3 filter has not been used. When L3 filtering is used or IDC autonomous denial is configured or the UE is performing reception and/or transmission for ProSe Direct Discovery and/or ProSe Direct Communication, or the UE is configured to perform SRS carrier based switching, an additional delay can be expected.

8.1.2.4.21.1.4
Event-triggered Periodic Reporting
Reported measurements contained in event triggered periodic measurement reports shall meet the requirements in clause 9.

The first report in event triggered periodic measurement reporting shall meet the requirements specified in clause 8.1.2.4.21.1.3.
8.1.2.4.21.2
E-UTRAN FDD – NR measurements when DRX is used

When DRX or eDRX_CONN is used, and measurement gaps are scheduled or the UE supports capability of conducting such measurements without gaps, the UE shall be able to identify a new detectable cell belonging to the neighbour cell list within Tidentify,NR. 

TBD

Where:


Tidentify, NR = is the time period used in the inter RAT equation where the maximum allowed time for the UE to identify a new NR cell. TSMTC_periodicity is the SS block based RRM measurement timing configuration of higher layer.


Nfreq,NR is defined in clause 8.1.2.1.1
A cell shall be considered detectable when [TBD]
Editor’s note: side condiction of a NR cell can be referred to corresponding section in TS38.133.

When measurement gaps are scheduled for NR measurements, or the UE supports capability of conducting such measurements without gaps, when DRX or eDRX_CONN is used, the UE physical layer shall be capable of reporting SS-RSRP, SS-RSRQ, and SS-SINR measurements to higher layers with measurement accuracy as specified in sub-clauses [TBD], with measurement period given by
TBD

The UE shall be capable of performing SS block based SS-RSRP, SS-RSRQ, and SS-SINR measurements of at least [TBD] inter-frequency cells per NR carrier frequency for up to [TBD] NR carrier frequencies.

The measurement accuracy for all measured cells shall be as specified in the sub-clause [x.x].
8.1.2.4.21.2.1
Periodic Reporting

Reported measurements in periodically triggered measurement reports shall meet the requirements in clause 9.

8.1.2.4.21.2.2
Event Triggered Reporting

Reported measurements in event triggered measurement reports shall meet the requirements in clause 9.

The UE shall not send any event triggered measurement reports, as long as the reporting criteria is not fulfilled.

The measurement reporting delay is defined as the time between any event that will trigger a measurement report until the UE starts to transmit the measurement report over the Uu interface. This requirement assumes that the measurement report is not delayed by other RRC signalling on the DCCH. This measurement reporting delay excludes a delay uncertainty resulted when inserting the measurement report to the TTI of the uplink DCCH. The delay uncertainty is twice the TTI of the uplink DCCH. This measurement reporting delay excludes a delay which caused by no UL resources for UE to send the measurement report.
The event triggered measurement reporting delay, measured without L3 filtering shall be less than Tidentify,NR_FDD defined in Clause 8.1.2.4.21.2. When L3 filtering is used or IDC autonomous denial is configured or the UE is performing reception and/or transmission for ProSe Direct Discovery and/or ProSe Direct Communication, or the UE is configured to perform SRS carrier based switching, an additional delay can be expected.

If a cell which has been detectable at least for the time period Tidentify, NR_FDD defined in clause 8.1.2.4.21.2 and then triggers the measurement report as per TS 36.331 [2], the event triggered measurement reporting delay shall be less than Tmeasurement_NR_FDD defined in clause 8.1.2.4.21.2 provided the timing to that cell has not changed more than [TBD] chips while measurement gap has not been available and the L3 filter has not been used. When L3 filtering is used or IDC autonomous denial is configured or the UE is performing reception and/or transmission for ProSe Direct Discovery and/or ProSe Direct Communication, or the UE is configured to perform SRS carrier based switching, an additional delay can be expected.

8.1.2.4.21.2.3
Event-triggered Periodic Reporting
Reported measurements contained in event triggered periodic measurement reports shall meet the requirements in clause 9.

The first report in event triggered periodic measurement reporting shall meet the requirements specified in clause 8.1.2.4.21.2.2.

8.1.2.4.22
E-UTRAN TDD – NR measurements

Requirements in this clause shall apply for NR capable UE when not configured with EN-DC.
The requirements in clause 8.1.2.4.21 also apply for this section.
8.1.2.4.23
E-UTRAN FDD – NR measurements when configured with E-UTRA-NR Dual connectivity

Requirements in this clause apply for the NR capable UE configured with inter-RAT measurement on NR. For UE supporting EN-DC operation, the requirements in this clause shall apply when NR PSCell is configured. 

The UE shall be able to identify new inter-RAT NR cells and perform SS-RSRP, SS-RSRQ, and SS-SINR measurements of identified inter-RAT NR cells if carrier frequency information is provided by the PCell, even if no explicit neighbour list with physical layer cell identities is provided.

A cell shall be considered detectable when: 

-
SS-RSRP related side conditions given in Section [TBD] are fulfilled for a corresponding Band,

-
SS-RSRQ related side conditions given in Section [TBD] are fulfilled for a corresponding Band,

-
SS-SINR related side conditions given in Section [TBD] are fulfilled for a corresponding Band,

-
[SCH_RP] and [SCH Ês/Iot] according to Annex [TBD] for a corresponding Band.

The SS-RSRP measurement accuracy for all measured s shall be as specified in the sub-clauses [TBD], the SS-RSRQ measurement accuracy for all measured shall be as specified in the sub-clause [TBD], and SS-SINR measurement accuracy for all measured cells shall be as specified in the sub-clause [TBD].
8.1.2.4.23.1
NR Inter-RAT cell identification

When measurement gaps are provided, or the UE supports capability of conducting such measurements without gaps, the UE shall be able to identify a new detectable inter-RAT NR cell within [TIdentify_NR] according to the following expression:


TBD [Editor’s note: Requirements for both non-DRX and DRX would be captured here]
8.1.2.4.23.2
NR Inter-RAT measurement

When measurement gaps are provided for inter frequency measurements, or the UE supports capability of conducting such measurements without gaps, the UE physical layer shall be capable of reporting SS-RSRP, SS-RSRQ and SS-SINR measurements to higher layers with measurement accuracy as specified in sub-clauses [TBD], [TBD], and [TBD], respectively, with a measurement period given by:


TBD [Editor’s note: Physical layer measurement period for both non-DRX and DRX]

8.1.2.4.23.3
NR Inter-RAT measurement reporting

8.1.2.4.23.3.1
Periodic Reporting

Reported SS-RSRP, SS-RSRQ, and SS-SINR measurements contained in periodically triggered measurement reports shall meet the requirements in sections [TBD], respectively.

8.1.2.4.23.3.2
Event-triggered Periodic Reporting

Reported SS-RSRP, SS-RSRQ, and SS-SINR measurements contained in event triggered periodic measurement reports shall meet the requirements in sections [TBD], respectively.

The first report in event triggered periodic measurement reporting shall meet the requirements specified in clause [TBD].

8.1.2.4.23.3.3
Event-triggered Reporting

Reported SS-RSRP, SS-RSRQ, and SS-SINR measurements contained in event triggered measurement reports shall meet the requirements in sections [TBD], respectively.

The UE shall not send any event triggered measurement reports, as long as no reporting criteria are fulfilled.

The measurement reporting delay is defined as the time between an event that will trigger a measurement report and the point when the UE starts to transmit the measurement report over the air interface. This requirement assumes that that the measurement report is not delayed by other RRC signalling on the [DCCH]. This measurement reporting delay excludes a delay uncertainty resulted when inserting the measurement report to the [TTI] of the uplink [DCCH]. The delay uncertainty is: [2 x TTIDCCH.] This measurement reporting delay excludes a delay which caused by no UL resources for UE to send the measurement report.

The event triggered measurement reporting delay, measured without L3 filtering shall be less than [Tidentify -NR] defined in clause [TBD]. When L3 filtering is used an additional delay can be expected.

If a cell which has been detectable at least for the time period [Tidentify_NR] defined in clause [TBD] and then triggers the measurement report as per TS 38.331 [TBD], the event triggered measurement reporting delay shall be less than [TMeasurement_NR]defined in clause [TBD] provided the timing to that cell has not changed more than [( 50 Ts] while measurement gap has not been available and the L3 filter has not been used. When L3 filtering is used an additional delay can be expected.
8.1.2.4.24
E-UTRAN TDD – NR measurements when configured with E-UTRA-NR Dual connectivity

The requirements in clause 8.1.2.4.23 also apply for this section.
--- end of change 5 ---
--- start of change 6 ---
8.1.2.10
E-UTRA Inter-frequency Measurements when Configured with E-UTRA-NR Dual Connectivity Operation

8.1.2.10.1
Introduction

The E-UTRAN inter frequency measurement requirements defined in section 8.1.2.10 shall apply when the UE capable of EN-DC is operating in EN-DC mode. The requiremenents in section 8.1.2.10 are applicable for gap pattern id # 0, 1, 2 and 3 as defined specified in Table 8.1.2.1-1. 

The scaling factor NFreq, NSA used in the measurement requirements for the UE configured with EN-DC mode as specified in TS 38.133 [50]. When the UE is not configured with EN-DC mode then the E-UTRAN inter frequency measurement requirements defined in section 8.1.2.3 shall apply.

Editor’s Note: The requirements for per frequency range gaps shal be defined.
8.1.2.10.2
E-UTRAN FDD inter frequency measurements

8.1.2.10.2.1
E-UTRAN FDD inter frequency measurements when no DRX is used

8.1.2.10.2.1.1
Introduction

The requirements in this section shall apply for E-UTRAN FDD-FDD inter frequency measurements and for E-UTRAN TDD-FDD inter frequency measurements when the UE is operating in EN-DC mode. 
8.1.2.10.2.1.2
Requirements

When measurement gaps are scheduled, or the UE supports capability of conducting such measurements without gaps, then the UE shall be able to identify a new FDD inter-frequency within TIdentify_Inter according to the following expression:
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Where:


TBasic_Identify_Inter = 480 ms. It is the time period used in the inter frequency equation where the maximum allowed time for the UE to identify a new FDD inter-frequency cell is defined.


Tinter1 is defined in clause 8.1.2.1.

A cell shall be considered detectable provided following conditions are fulfilled:

-
RSRP|dBm and RSRP Ês/Iot according to Annex B.2.3 for a corresponding Band,

-
other RSRP related side conditions given in Sections 9.1.3.1 and 9.1.3.2 are fulfilled for a corresponding Band,

-
RSRQ related side conditions given in Sections 9.1.6.1 and 9.1.6.2 are fulfilled for a corresponding Band,

-
RS-SINR related side conditions given in Sections 9.1.17.3.1 and 9.1.17.3.2 are fulfilled for a corresponding Band,
-
SCH_RP|dBm and SCH Ês/Iot according to Annex B.2.3 for a corresponding Band.

When measurement gaps are scheduled for FDD inter frequency measurements, or the UE supports capability of conducting such measurements without gaps, the UE physical layer shall be capable of reporting RSRP, RSRQ, and RS-SINR measurements to higher layers with measurement accuracy as specified in sub-clauses 9.1.3.1, 9.1.3.2, 9.1.6.1, 9.1.6.2, 9.1.17.3.1 and 9.1.17.3.2, respectively, with measurement period given by table 8.1.2.10.2.1.2-1.

Table 8.1.2.10.2.1.2-1: Measurement period and measurement bandwidth

	Configuration
	Physical Layer Measurement period: TMeasurement_Period _Inter_FDD [ms] 
	Measurement bandwidth [RB]

	0
	480 x NFreq, NSA
	6

	1 (Note 1)
	240 x NFreq, NSA
	50

	Note 1:
This configuration is optional


The UE shall be capable of performing RSRP, RSRQ, and RS-SINR measurements of at least 4 inter-frequency cells per FDD inter-frequency for up to [6] FDD inter-frequencies and the UE physical layer shall be capable of reporting RSRP, RSRQ, and RS-SINR measurements to higher layers with the measurement period defined in Table 8.1.2.10.2.2-1.

8.1.2.10.2.1.3
Measurement Reporting Requirements

8.1.2.10.2.1.3.1
Periodic Reporting

Reported RSRP, RSRQ and RS-SINR measurements contained in periodically triggered measurement reports shall meet the requirements in sections 9.1.3.1, 9.1.3.2, 9.1.6.1, 9.1.6.2, 9.1.17.3.1 and 9.1.17.3.2, respectively.

8.1.2.10.2.1.3.2
Event-triggered Periodic Reporting

Reported RSRP, RSRQ and RS-SINR measurements contained in event triggered periodic measurement reports shall meet the requirements in sections 9.1.3.1, 9.1.3.2, 9.1.6.1, 9.1.6.2, 9.1.17.3.1 and 9.1.17.3.2, respectively.

The first report in event triggered periodic measurement reporting shall meet the requirements specified in clause 8.1.2.10.2.1.3.3.

8.1.2.10.2.1.3.3
Event Triggered Reporting

Reported RSRP, RSRQ, and RS-SINR measurements contained in event triggered measurement reports shall meet the requirements in sections 9.1.3.1, 9.1.3.2, 9.1.6.1, 9.1.6.2, 9.1.17.3.1 and 9.1.17.3.2, respectively.

The UE shall not send any event triggered measurement reports as long as no reporting criteria are fulfilled.

The measurement reporting delay is defined as the time between an event that will trigger a measurement report and the point when the UE starts to transmit the measurement report over the air interface. This requirement assumes that that the measurement report is not delayed by other RRC signalling on the DCCH. This measurement reporting delay excludes a delay uncertainty resulted when inserting the measurement report to the TTI of the uplink DCCH. The delay uncertainty is: 2 x TTIDCCH. This measurement reporting delay excludes a delay which caused by no UL resources for UE to send the measurement report.

The event triggered measurement reporting delay, measured without L3 filtering shall be less than T Identify Inter defined in clause 8.1.2.10.2.1 When L3 filtering is used or IDC autonomous denial is configured or the UE is performing reception and/or transmission for ProSe Direct Discovery and/or ProSe Direct Communication, or the UE is configured to perform SRS carrier based switching, an additional delay can be expected.

If a cell which has been detectable at least for the time period, TIdentify Inter defined in clause 8.1.2.10.2.1 and then triggers the measurement report as per TS 36.331 [2], the event triggered measurement reporting delay shall be less than TMeasurement_Period_Inter_FDD defined in clause 8.1.2.10.2.1 provided the timing to that cell has not changed more than ( 50 Ts while measurement gap has not been available and the L3 filter has not been used. When L3 filtering is used or IDC autonomous denial is configured or the UE is performing reception and/or transmission for ProSe Direct Discovery and/or ProSe Direct Communication, or the UE is configured to perform SRS carrier based switching, an additional delay can be expected.
8.1.2.10.2.2
E-UTRAN FDD inter frequency measurements when DRX is used

8.1.2.10.2.2.1
Introduction

The requirements in this section shall apply for E-UTRAN FDD-FDD inter frequency measurements and for E-UTRAN TDD-FDD inter frequency measurements when the UE is operating in EN-DC mode. 
8.1.2.10.2.2.2
Requirements

When DRX or eDRX_CONN is in use, either measurement gaps are scheduled or the UE supports capability of conducting such measurements without gaps, the UE shall be able to identify a new detectable E-UTRAN FDD inter frequency cell within TIdentify Inter. When DRX is in use, Tidentify_inter is as defined in Table 8.1.2.10.2.2.2-1, and when eDRX_CONN is in use, TIdentify Inter is as defined in Table 8.1.2.10.2.2.2-1A.

Table 8.1.2.10.2.2.2-1: Requirement to identify a newly detectable FDD interfrequency cell

	DRX cycle length (s)
	Tidentify_inter (s) (DRX cycles)

	
	Gap period = 40 ms
	Gap period = 80 ms

	≤ 0.16
	Non DRX Requirements in clause 8.1.2.10.1 are applicable
	Non DRX Requirements in clause 8.1.2.10.1 are applicable

	0.256
	5.12* NFreq, NSA

 (20* NFreq, NSA)
	7.68*NS (30* NFreq, NSA)

	0.32
	6.4*NS (20* NFreq, NSA)
	7.68* NFreq, NSA (24* NFreq, NSA)

	0.32< DRXcycle ≤2.56
	Note (20* NFreq, NSA)
	Note (20* NFreq, NSA)

	Note:
Time depends upon the DRX cycle in use


Table 8.1.2.10.2.2.2-1A: Requirement to identify a newly detectable FDD inter-frequency cell when eDRX_CONN cycle is used
	eDRX_CONN cycle length (s)
	Tidentify_inter (s) (eDRX_CONN cycles)

	
	Gap period = 40 ms
	Gap period = 80 ms

	2.56< eDRX_CONN cycle≤10.24
	Note (20* NFreq, NSA)
	Note (20* NFreq, NSA)

	Note: Time depends upon the eDRX_CONN cycle in use


A cell shall be considered detectable provided following conditions are fulfilled:

-
RSRP|dBm and RSRP Ês/Iot according to Annex B.2.3 for a corresponding Band,

-
other RSRP related side conditions given in Clause 9.1.3.1 and 9.1.3.2 are fulfilled for a corresponding Band,

-
RSRQ related side conditions given in Sections 9.1.6.1 and 9.1.6.2 are fulfilled for a corresponding Band,

-
RS-SINR related side conditions given in Sections 9.1.17.3.1 and 9.1.17.3.2 are fulfilled for a corresponding Band,
-
SCH_RP|dBm SCH Ês/Iot according to Annex B.2.3 for a corresponding Band.

When DRX or eDRX_CONN is in use, the UE shall be capable of performing RSRP, RSRQ, and RS-SINR measurements of at least 4 inter-frequency cells per FDD inter-frequency and the UE physical layer shall be capable of reporting RSRP, RSRQ, and RS-SINR measurements to higher layers with the measurement period Tmeasure_inter, either measurement gaps are scheduled or the UE supports capability of conducting such measurements without gaps. When DRX is used, Tmeasure_inter is as defined in Table 8.1.2.10.2.2.2-2, and when eDRX_CONN is in use, Tmeasure_inter is as defined in Table 8.1.2.10.2.2.2-3. 
Table 8.1.2.10.2.2.2-2: Requirement to measure FDD interfrequency cells

	DRX cycle length (s)
	Tmeasure_inter (s) (DRX cycles)

	≤ 0.08
	Non DRX Requirements in clause 8.1.2.10.1 are applicable

	0.08<DRX-cycle≤2.56
	Note (5* NFreq, NSA)

	Note: Time depends upon the DRX cycle in use


Table 8.1.2.10.2.2.2-3: Requirement to measure FDD inter-frequency cells when eDRX_CONN cycle is used
	eDRX_CONN cycle length (s)
	Tmeasure_inter (s) (eDRX_CONN cycles)

	2.56<eDRX_CONN cycle≤10.24
	Note (5* NFreq, NSA)

	Note: Time depends upon the eDRX_CONN cycle in use


The RSRP measurement accuracy for all measured cells shall be as specified in the sub-clauses 9.1.3.1 and 9.1.3.2, the RSRQ measurement accuracy for all measured cells shall be as specified in the sub-clauses 9.1.6.1 and 9.1.6.2, and the RS-SINR measurement accuracy for all measured cells shall be as specified in the sub-clauses 9.1.17.3.1 and 9.1.17.3.2.

8.1.2.10.3.2.3
Measurement Reporting Requirements

8.1.2.10.3.2.3.1
Periodic Reporting

Reported RSRP, RSRQ, and RS-SINR measurements contained in periodically triggered measurement reports shall meet the requirements in sections 9.1.3.1, 9.1.3.2, 9.1.6.1, 9.1.6.2, 9.1.17.3.1 and 9.1.17.3.2, respectively.

8.1.2.10.3.2.3.2
Event-triggered Periodic Reporting

Reported RSRP, RSRQ, and RS-SINR measurements contained in event triggered periodic measurement reports shall meet the requirements in sections 9.1.3.1, 9.1.3.2, 9.1.6.1, 9.1.6.2, 9.1.17.3.1 and 9.1.17.3.2, respectively.

The first report in event triggered periodic measurement reporting shall meet the requirements specified in clause 8.1.2.10.3.2.3.3.

8.1.2.10.3.2.3.3
Event Triggered Reporting

Reported RSRP, RSRQ, and RS-SINR measurements contained in event triggered measurement reports shall meet the requirements in sections 9.1.3.1, 9.1.3.2, 9.1.6.1, 9.1.6.2, 9.1.17.3.1 and 9.1.17.3.2, respectively.

The UE shall not send any event triggered measurement reports, as long as no reporting criteria are fulfilled.

The measurement reporting delay is defined as the time between an event that will trigger a measurement report and the point when the UE starts to transmit the measurement report over the air interface. This requirement assumes that that the measurement report is not delayed by other RRC signalling on the DCCH. This measurement reporting delay excludes a delay uncertainty resulted when inserting the measurement report to the TTI of the uplink DCCH. The delay uncertainty is: 2 x TTIDCCH. This measurement reporting delay excludes a delay which caused by no UL resources for UE to send the measurement report.

The event triggered measurement reporting delay, measured without L3 filtering shall be less than Tidentify_inter defined in clause 8.1.2.10.2.2. When L3 filtering is used or IDC autonomous denial is configured or the UE is performing reception and/or transmission for ProSe Direct Discovery and/or ProSe Direct Communication, or the UE is configured to perform SRS carrier based switching, an additional delay can be expected.

If a cell which has been detectable at least for the time period TIdentify Inter defined in clause 8.1.2.10.2.2 and then triggers the measurement report as per TS 36.331 [2], the event triggered measurement reporting delay shall be less than TMeasure_Inter defined in clause 8.1.2.10.2.2 provided the timing to that cell has not changed more than ( 50 Ts while measurement gap has not been available and the L3 filter has not been used. When L3 filtering is used or IDC autonomous denial is configured or the UE is performing reception and/or transmission for ProSe Direct Discovery and/or ProSe Direct Communication, or the UE is configured to perform SRS carrier based switching, an additional delay can be expected.

8.1.2.10.3
E-UTRAN TDD inter frequency measurements

8.1.2.10.3.1
E-UTRAN TDD inter frequency measurements when no DRX is used

8.1.2.10.3.1.1
Introduction

The requirements in this section shall apply for E-UTRAN TDD-TDD inter frequency measurements and for E-UTRAN FDD-TDD inter frequency measurements when the UE is operating in EN-DC mode. 
8.1.2.10.3.1.2
Requirements

When measurement gaps are scheduled, or the UE supports capability of conducting such measurements without gaps, then the UE shall be able to identify a new TDD inter-frequency within TIdentify_Inter according to the following expression:
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Where:


TBasic_Identify_Inter = 480 ms. It is the time period used in the inter frequency equation where the maximum allowed time for the UE to identify a new TDD inter-frequency cell is defined.


Tinter1 is defined in clause 8.1.2.1.

A cell shall be considered detectable provided following conditions are fulfilled:

-
RSRP|dBm and RSRP Ês/Iot according to Annex B.2.3 for a corresponding Band,

-
other RSRP related side conditions given in Sections 9.1.3.1 and 9.1.3.2 are fulfilled for a corresponding Band,

-
RSRQ related side conditions given in Sections 9.1.6.1 and 9.1.6.2 are fulfilled for a corresponding Band,

-
RS-SINR related side conditions given in Sections 9.1.17.3.1 and 9.1.17.3.2 are fulfilled for a corresponding Band,
-
SCH_RP|dBm and SCH Ês/Iot according to Annex B.2.3 for a corresponding Band.

When measurement gaps are scheduled for TDD inter frequency measurements, or the UE supports capability of conducting such measurements without gaps, the UE physical layer shall be capable of reporting RSRP, RSRQ, and RS-SINR measurements to higher layers with measurement accuracy as specified in sub-clauses 9.1.3.1, 9.1.3.2, 9.1.6.1, 9.1.6.2, 9.1.17.3.1 and 9.1.17.3.2, respectively, with measurement period given by table 8.1.2.10.3.1.2-1.

Table 8.1.2.10.3.1.2-1: TMeasurement_Period_TDD_Inter for different configurations

	Configuration
	Measurement bandwidth [RB]
	Number of UL/DL sub-frames per half frame (5 ms)
	DwPTS

	TMeasurement_Period_TDD_Inter [ms] 


	
	
	DL
	UL
	Normal CP
	Extended CP
	

	0
	6
	2
	2
	
[image: image3.wmf]s

19760

T

×
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	480 x NFreq, NSA

	1 (Note 1)
	50
	2
	2
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	240 x NFreq, NSA

	2
	6
	1
	3
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	720 x NFreq, NSA

	3 (Note 1)
	50
	1
	3
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	480 x NFreq, NSA

	Note 1:
This configuration is optional

Note 2:
Ts is defined in TS 36.211 [16]


The UE shall be capable of performing RSRP, RSRQ, and RS-SINR measurements of at least 4 inter-frequency cells per TDD inter-frequency for up to [6] TDD inter-frequencies and the UE physical layer shall be capable of reporting RSRP, RSRQ, and RS-SINR measurements to higher layers with the measurement period defined in Table 8.1.2.10.3.1.2-1.

8.1.2.10.3.1.3
Measurement Reporting Requirements

8.1.2.10.3.1.3.1
Periodic Reporting

Reported RSRP, RSRQ and RS-SINR measurements contained in periodically triggered measurement reports shall meet the requirements in sections 9.1.3.1, 9.1.3.2, 9.1.6.1, 9.1.6.2, 9.1.17.3.1 and 9.1.17.3.2, respectively.

8.1.2.10.3.1.3.2
Event-triggered Periodic Reporting

Reported RSRP, RSRQ and RS-SINR measurements contained in event triggered periodic measurement reports shall meet the requirements in sections 9.1.3.1, 9.1.3.2, 9.1.6.1, 9.1.6.2, 9.1.17.3.1 and 9.1.17.3.2, respectively.

The first report in event triggered periodic measurement reporting shall meet the requirements specified in clause 8.1.2.10.3.1.3.3.

8.1.2.10.3.1.3.3
Event Triggered Reporting

Reported RSRP, RSRQ, and RS-SINR measurements contained in event triggered measurement reports shall meet the requirements in sections 9.1.3.1, 9.1.3.2, 9.1.6.1, 9.1.6.2, 9.1.17.3.1 and 9.1.17.3.2, respectively.

The UE shall not send any event triggered measurement reports as long as no reporting criteria are fulfilled.

The measurement reporting delay is defined as the time between an event that will trigger a measurement report and the point when the UE starts to transmit the measurement report over the air interface. This requirement assumes that that the measurement report is not delayed by other RRC signalling on the DCCH. This measurement reporting delay excludes a delay uncertainty resulted when inserting the measurement report to the TTI of the uplink DCCH. The delay uncertainty is: 2 x TTIDCCH. This measurement reporting delay excludes a delay which caused by no UL resources for UE to send the measurement report.

The event triggered measurement reporting delay, measured without L3 filtering shall be less than T Identify Inter defined in clause 8.1.2.10.3.1. When L3 filtering is used or IDC autonomous denial is configured or the UE is performing reception and/or transmission for ProSe Direct Discovery and/or ProSe Direct Communication, or the UE is configured to perform SRS carrier based switching, an additional delay can be expected.

If a cell which has been detectable at least for the time period, TIdentify Inter defined in clause 8.1.2.10.3.1 and then triggers the measurement report as per TS 36.331 [2], the event triggered measurement reporting delay shall be less than TMeasurement_Period_Inter_TDD defined in clause 8.1.2.10.3.1 provided the timing to that cell has not changed more than ( 50 Ts while measurement gap has not been available and the L3 filter has not been used. When L3 filtering is used or IDC autonomous denial is configured or the UE is performing reception and/or transmission for ProSe Direct Discovery and/or ProSe Direct Communication, or the UE is configured to perform SRS carrier based switching, an additional delay can be expected.
8.1.2.10.3.2
E-UTRAN TDD inter frequency measurements when DRX is used

8.1.2.10.3.2.1
Introduction

The requirements in this section shall apply for E-UTRAN TDD-TDD inter frequency measurements and for E-UTRAN FDD-TDD inter frequency measurements when the UE is operating in EN-DC mode. If the UE is not yet configured with the EN-DC operation then the UE shall meet the E-UTRAN TDD-TDD inter frequency measurement requirements and E-UTRAN FDD-TDD inter frequency measurement requirements defined in section 8.1.2.3.2 and 8.1.2.3.4 respectively.
8.1.2.10.3.2.2
Requirements

When DRX or eDRX_CONN is in use, either measurement gaps are scheduled or the UE supports capability of conducting such measurements without gaps, the UE shall be able to identify a new detectable E-UTRAN TDD inter frequency cell within TIdentify Inter. When DRX is in use, Tidentify_inter is as defined in Table 8.1.2.10.3.2.2-1, and when eDRX_CONN is in use, TIdentify Inter is as defined in Table 8.1.2.10.3.2.2-1A.

Table 8.1.2.10.3.2.2-1: Requirement to identify a newly detectable TDD interfrequency cell

	DRX cycle length (s)
	TIdentify Inter (s) (DRX cycles)

	
	Gap period = 40 ms
	Gap period = 80 ms

	≤ 0.16
	Non DRX Requirements in clause 8.1.2.10.1 are applicable
	Non DRX Requirements in clause 8.1.2.10.1 are applicable

	0.256
	5.12*NFreq, NSA
 (20*NFreq, NSA)
	7.68*NS (30*NFreq, NSA)

	0.32
	6.4*NFreq, NSA (20*NFreq, NSA)
	7.68*NS (24*NFreq, NSA)

	0.32< DRXcycle ≤2.56
	Note (20*NFreq, NSA)
	Note (20*NFreq, NSA)

	Note:
Time depends upon the DRX cycle in use


Table 8.1.2.10.3.2.2-1A: Requirement to identify a newly detectable TDD inter-frequency cell when eDRX_CONN cycle is used
	eDRX_CONN cycle length (s)
	TIdentify Inter (s) (eDRX_CONN cycles)

	
	Gap period = 40 ms
	Gap period = 80 ms

	2.56< eDRX_CONN cycle≤10.24
	Note (20*NFreq, NSA)
	Note (20*NFreq, NSA)

	Note:
Time depends upon the eDRX_CONN cycle in use


A cell shall be considered detectable provided following conditions are fulfilled:

-
RSRP|dBm and RSRP Ês/Iot according to Annex B.2.3 for a corresponding Band,

-
other RSRP related side conditions given in Clause 9.1.3.1 and 9.1.3.2 are fulfilled for a corresponding Band,

-
RSRQ related side conditions given in Sections 9.1.6.1 and 9.1.6.2 are fulfilled for a corresponding Band,

-
RS-SINR related side conditions given in Sections 9.1.17.3.1 and 9.1.17.3.2 are fulfilled for a corresponding Band,
-
SCH_RP|dBm SCH Ês/Iot according to Annex B.2.3 for a corresponding Band.

When DRX or eDRX_CONN is in use, the UE shall be capable of performing RSRP, RSRQ, and RS-SINR measurements of at least 4 inter-frequency cells per TDD inter-frequency and the UE physical layer shall be capable of reporting RSRP, RSRQ, and RS-SINR measurements to higher layers with the measurement period Tmeasure_inter, either measurement gaps are scheduled or the UE supports capability of conducting such measurements without gaps. When DRX is used, Tmeasure_inter is as defined in Table 8.1.2.10.3.2.2-2, and when eDRX_CONN is in use, Tmeasure_inter is as defined in Table 8.1.2.10.3.2.2-3.
Table 8.1.2.10.3.2.2-2: Requirement to measure TDD interfrequency cells

	DRX cycle length (s)
	Tmeasure_inter (s) (DRX cycles)

	≤ 0.08
	Non DRX Requirements in clause 8.1.2.10.1 are applicable

	0.08<DRX-cycle≤2.56
	Note (5*NFreq, NSA)

	Note: Time depends upon the DRX cycle in use


Table 8.1.2.10.3.2.2-3: Requirement to measure TDD inter-frequency cells when eDRX_CONN cycle is used
	eDRX_CONN cycle length (s)
	Tmeasure_inter (s) (eDRX_CONN cycles)

	2.56<eDRX_CONN cycle≤10.24
	Note (5*NFreq, NSA)

	Note:
Time depends upon the eDRX_CONN cycle in use


The RSRP measurement accuracy for all measured cells shall be as specified in the sub-clauses 9.1.3.1 and 9.1.3.2, the RSRQ measurement accuracy for all measured cells shall be as specified in the sub-clauses 9.1.6.1 and 9.1.6.2, and the RS-SINR measurement accuracy for all measured cells shall be as specified in the sub-clauses 9.1.17.3.1 and 9.1.17.3.2.

8.1.2.10.3.2.3
Measurement Reporting Requirements

8.1.2.10.3.2.3.1
Periodic Reporting

Reported RSRP, RSRQ, and RS-SINR measurements contained in periodically triggered measurement reports shall meet the requirements in sections 9.1.3.1, 9.1.3.2, 9.1.6.1, 9.1.6.2, 9.1.17.3.1 and 9.1.17.3.2, respectively.

8.1.2.10.3.2.3.2
Event-triggered Periodic Reporting

Reported RSRP, RSRQ, and RS-SINR measurements contained in event triggered periodic measurement reports shall meet the requirements in sections 9.1.3.1, 9.1.3.2, 9.1.6.1, 9.1.6.2, 9.1.17.3.1 and 9.1.17.3.2, respectively.

The first report in event triggered periodic measurement reporting shall meet the requirements specified in clause 8.1.2.10.3.2.3.3.

8.1.2.10.3.2.3.3
Event Triggered Reporting

Reported RSRP, RSRQ, and RS-SINR measurements contained in event triggered measurement reports shall meet the requirements in sections 9.1.3.1, 9.1.3.2, 9.1.6.1, 9.1.6.2, 9.1.17.3.1 and 9.1.17.3.2, respectively.

The UE shall not send any event triggered measurement reports as long as no reporting criteria are fulfilled.

The measurement reporting delay is defined as the time between an event that will trigger a measurement report and the point when the UE starts to transmit the measurement report over the air interface. This requirement assumes that that the measurement report is not delayed by other RRC signalling on the DCCH. This measurement reporting delay excludes a delay uncertainty resulted when inserting the measurement report to the TTI of the uplink DCCH. The delay uncertainty is: 2 x TTIDCCH. This measurement reporting delay excludes a delay which caused by no UL resources for UE to send the measurement report.

The event triggered measurement reporting delay, measured without L3 filtering shall be less than Tidentify_inter defined in clause 8.1.2.10.3.2.3. When L3 filtering is used or IDC autonomous denial is configured or the UE is performing reception and/or transmission for ProSe Direct Discovery and/or ProSe Direct Communication, or the UE is configured to perform SRS carrier based switching, an additional delay can be expected.

If a cell which has been detectable at least for the time period TIdentify Inter defined in clause 8.1.2.10.3.2.3 and then triggers the measurement report as per TS 36.331 [2], the event triggered measurement reporting delay shall be less than TMeasure_Inter defined in clause 8.1.2.10.3.2.3 provided the timing to that cell has not changed more than ( 50 Ts while measurement gap has not been available and the L3 filter has not been used. When L3 filtering is used or IDC autonomous denial is configured or the UE is performing reception and/or transmission for ProSe Direct Discovery and/or ProSe Direct Communication, or the UE is configured to perform SRS carrier based switching, an additional delay can be expected.

8.2
Capabilities for Support of Event Triggering and Reporting Criteria

8.2.1
Introduction

This clause contains requirements on UE capabilities for support of event triggering and reporting criteria. As long as the measurement configuration does not exceed the requirements stated in clause 8.2.2, the UE shall meet the performance requirements defined in clause 9.
The UE can be requested to make measurements under different measurement identities defined in TS 36.331 [2]. Each measurement identity corresponds to either event based reporting, periodic reporting, logged measurement reporting [2] or no reporting. In case of event based reporting, each measurement identity is associated with an event. In case of periodic reporting, a measurement identity is associated with one periodic reporting criterion. In case of logged measurement reporting, a measurement identity is associated with one logged measurement reporting criterion. In case of no reporting, a measurement identity is associated with one no reporting criterion.

The purpose of this clause is to set some limits on the number of different event, periodic, logged measurement and no reporting criteria the UE may be requested to track in parallel.
--- end of change 6 ---
--- start of change 7 ---
8.17
Measurements for E-UTRA – NR Dual Connectivity

8.17.1
Introduction

This clause contains requirements for UE supporting dual connectivity to E-UTRA PCell and NR PSCell.

Requirements in this clause are applicable to UEs which have been configured with one EN-DC. Requirements in this clause are applicable to both E-UTRA FDD and E-UTRA TDD PCell in combination with an NR PSCell.

8.17.2
SFTD Measurements

8.17.2.1
Introduction

This clause contains SFTD measurement requirements on UE capabilities for support of EN-DC in RRC_CONNECTED state.
8.17.2.2
SFTD Measurement requirements

When no DRX is used in either of PCell and PSCell, the physical layer measurement period of the SFTD measurement shall be Tmeasure_SFTD1 = [200] ms.

When DRX is used in either of the E-UTRA PCell or the NR PSCell, or in both PCell and PSCell, the physical layer measurement period (Tmeasure_SFTD1) of the SFTD measurement shall be as specified in table 8.17.2.2-1.

Table 8.17.2.2-1: SFTD measurement requirement when DRX is used

	DRX cycle length (s)
	Tmeasure_SFTD1 (s) (DRX cycles)

	≤0.04
	[0.2] (Note1)

	[TBD]
	[TBD]

	Note1:
Number of DRX cycles depends upon the DRX cycle in use

Note2:
Time depends upon the DRX cycle in use 

Note3:
DRX cycle length in this table refers to the DRX cycle length configured for PCell or PSCell. When DRX is used in both PCell and PSCell, DRX cycle length in this table refers to the longer of the DRX cycle lengths for PCell and PSCell.


Editor’s note: DRX requirements for cycles longer than 40ms are to be specified when NR DRX cycle lengths for RRC_CONNECTED state have been decided.

If PCell is changed without changing PCC, and/or if PSCell is changed without changing carrier frequency of PSCell, while the UE is performing SFTD measurements, the UE shall still meet SFTD measurement and accuracy requirements for the new PCell and/or PSCell. In this case the UE shall restart the SFTD measurement, and the total physical layer measurement period shall not exceed Tmeasure_SFTD2 as defined by the following expression:

Tmeasure_SFTD2 = (N+M+1)*(Tmeasure_SFTD1) + N*TPCell_change_ENDC + M*TPSCell_change_ENDC
where:

N is the number of times the E-UTRA PCell is changed over the measurement period (Tmeasure_SFTD2),

M is the number of times the NR PSCell is changed over the measurement period (Tmeasure_SFTD2),

TPCell_change_ENDC is the time necessary to change the PCell; it can be up to 25 ms,

TPSCell_change_ENDC is the time necessary to change the PSCell; it can be up to [25] ms.

The measurement accuracy for the SFTD measurement when DRX is used as well as when no DRX is used shall be as specified in the sub-clause 9.x.x.

8.17.2.3
SFTD Measurement Reporting Delay

This requirement assumes that the measurement report is not delayed by other RRC signalling on the DCCH. This measurement reporting delay excludes a delay uncertainty resulted when inserting the measurement report to the TTI of the uplink DCCH. The delay uncertainty is: 2 x TTIDCCH. This measurement reporting delay excludes any delay caused by no UL resources for UE to send the measurement report. When the UE is configured to perform SRS carrier based switching, an additional delay can be expected.
Reported measurements contained in periodically triggered measurement reports shall meet the requirements in sub-clause 9.x.x.
--- end of change 7 ---
