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---- end of change #1 ---

---- start of change #2 ---

3.1
Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [26] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [26].

Any Cell Selection state: as defined in TS 36.304 [1]

Asynchronous Dual Connectivity: As defined in TS 36.331 [2].

Carrier aggregation: aggregation of two or more component carriers in order to support wider transmission bandwidths TS 36.104 [30]. 

Dual Connectivity: As defined in TS 36.331 [2].
EN-DC:  E-UTRA-NR Dual Connectivity as defined in TS 37.340 [41, Section 4.1.2].
en-gNB: As defined in TS 37.340 [41].
Extended IDLE-mode DRX: extended DRX cycles in IDLE mode as specified in TS 24.008 [34], where one extended DRX cycle is a time period between two first paging occasions within two consecutive PTWs.
Extended CONNECTED-mode DRX: extended DRX cycles in CONNECTED mode as specified in TS 36.331 [2]. 

FeMBMS/Unicast mixed cell: an MBMS/Unicast cell performing MBMS transmissions as defined in TS 36.300 [25].

Frame Structure 3: frame structure type 3 as defined in TS 36.211 [16]
gNB: as defined in as defined in in TS 38.300 [46]
.
High operating band: an operating band with a higher downlink frequency with respect to another, low, operating band.

Inter-band carrier aggregation: carrier aggregation of component carriers in different operating bands TS 36.104 [30].

Intra-band contiguous carrier aggregation: contiguous carriers aggregated in the same operating band TS 36.104 [30].

Intra-band non-contiguous carrier aggregation: non-contiguous carriers aggregated in the same operating band TS 36.104 [30].

IDC autonomous denial subframes: The maximum number of uplink subframes in which the UE is allowed not to transmit E-UTRAN signals when configured with IDC autonomous denial (TS 36.331 [2]).

IDC autonomous denial validity: It is the period over which the autonomous denial subframes are counted (TS 36.331 [2]).

IDC solution: This refers to DRX or IDC autonomous denial configured by eNodeB in response to receiving InDeviceCoexIndication from the UE (TS 36.331 [2]).

Low operating band: an operating band with a lower downlink frequency with respect to another, high, operating band.

Master Cell Group: As defined in TS 36.331 [2].

Master eNB: As defined in TS 36.300 [25].
MBSFN ABS: ABS configured in MBSFN-configurable subframe.

NB-IoT Cell: A cell for NB-IoT.
NB-IoT: As defined in TS 36.331 [2].
ng-eNB: As defined in TS 38.300 [46].
Non-MBSFN ABS: ABS configured in any downlink subframe.

Normal Performance Group: For UE which supports Increased UE carrier monitoring UTRA or E-UTRA the group of inter-frequency carriers or inter-RAT carriers is divided into two groups. The group which has a better delay performance compared to the other group is refered to as the normal performance group

Paging Time Window: As defined in TS 24.008 [34].
Primary Cell: As defined in TS 36.331 [2].

ProSe Direct Communication: As defined in TS 23.303 [33]

ProSe Direct Discovery: As defined in TS 23.303 [33]

Primary SCell: As defined in TS 36.331 [2].

Primary Secondary Timing Advance Group: Timing Advance Group containing the PSCell.
Primary Timing Advance Group: Timing Advance Group containing the PCell.

Reduced Performance Group: For UE which supports Increased UE carrier monitoring UTRA or E-UTRA the group of inter-frequency carriers or inter-RAT carriers is divided into two groups. The group which has worse delay performance compared to the other group is refered to as the reduced performance group
Secondary Cell: As defined in TS 36.331 [2].

Secondary eNB: As defined in TS 36.300 [25].

Serving Cell: As defined in TS 36.331 [2].
Secondary Cell Group: As defined in TS 36.331 [2].

Secondary Timing Advance Group: As defined in TS 36.331 [2].
SSB: SS/PBCH block as defined in TS 38.211 [42, section 7.8.3].
sTTI : A transmission time interval (TTI) of either one slot or one subslot as defined in [16] on either uplink or downlink.
Synchronous Dual Connectivity: As defined in TS 36.331 [2].

TDD-FDD carrier aggregation: Carrier aggregation of component carriers in E-UTRA TDD and E-UTRA FDD operating bands TS 36.104 [30].

Timing Advance Group: As defined in TS 36.331 [2]. 

WLAN RSSI: As defined in TS36.214 [4].
x_RA: x-to-RS EPRE ratio for the channel or physical signal x in all transmitted OFDM symbols not containing RS.

x_RB: x-to-RS EPRE ratio for the channel or physical signal x in all transmitted OFDM symbols containing RS.

---- end of change #2 ---
---- start of change #3 ---

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 E-UTRA – NR dual connectivity. The requirements in this section apply for UE capable of E-UTRA-NR dual connectivity 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 9 of TS 38.133 [50],

-
NR PSCell being configured also remains detectable during the NR PSCell configuration delay according to the cell identification conditions specified in section 9 of TS 38.133 [50].

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 #3 ---
---- start of change #4 ---
8.1.2.1.1b
Monitoring of multiple layers using gaps (E-UTRA-NR dual connectivity)
The requirements in this section are applicable for E-UTRA-NR dual connectivity 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 [50]
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 [50].
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 E-UTRA-NR dual connectivity 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 [50].
---- 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 E-UTRA-NR Dual connectivity.

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 [50].

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 [50].

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 E-UTRA-NR Dual connectivity.
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 E-UTRAN-NR dual connectivity 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 [50], 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 ---
