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>>>Change 1

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 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 7.4.3].

sTTI : A transmission time interval (TTI) of either one slot or one subslot transmission duration 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.

>>>Change 2

7.1.2
Requirements
The UE initial transmission timing error shall be less than or equal to (Te where the timing error limit value Te is specified in Table 7.1.2-1. This requirement applies when it is the first transmission in a DRX, eDRX_CONN cycle for PUCCH, SPUCCH, PUSCH of subframe, slot or subslot duration and SRS or it is the first transmission after RACH-less handover or it is the PRACH transmission. The reference point for the UE initial transmit timing control requirement shall be the downlink timing of the reference cell minus 
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. The downlink timing is defined as the time when the first detected path (in time) of the corresponding downlink frame is received from the reference cell. NTA_Ref for PRACH is defined as 0. 
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 (in Ts units) for other channels is the difference between UE transmission timing and the Downlink timing immediately after when the last timing advance in clause 7.3 was applied. NTA_Ref for other channels is not changed until next timing advance is received.

Table 7.1.2-1: Te Timing Error Limit
	Downlink Bandwidth (MHz)
	Te_

	1.4
	24*TS

	≥3
	12*TS

	Note:
TS is the basic timing unit defined in TS 36.211


When it is not the first transmission in a DRX or eDRX_CONN cycle or there is no DRX or no eDRX_CONN cycle, and when it is the transmission for PUCCH, SPUCCH, PUSCH of subframe, slot or subslot duration and SRS transmission or it is not the first transmission after RACH-less handover, the UE shall be capable of changing the transmission timing according to the received downlink frame of the reference cell except when the timing advance in clause 7.3 is applied.
When in a TAG the transmission timing error between the UE and the reference timing exceeds (Te, or in a sTAG the UE changes the downlink SCell for deriving the UE transmit timing for cells in the sTAG configured with one or two uplinks, the UE is required to adjust its timing to within (Te in that TAG, as long as,
-
the UE is configured with a pTAG and one or two sTAG, the transmission timing difference between TAGs does not exceed the maximum transmission timing difference (i.e., 32.47us) after such adjustment, or

-
the UE is configured with synchronous dual connectivity, the transmission timing difference between pTAG and psTAG does not exceed the maximum transmission timing difference (i.e., 35.21us) after such adjustment.
If the transmission timing difference after such adjustment is bigger than the maximum transmission timing difference UE may stop adjustment in this TAG. For a UE configured with For a UE configured with more than one serving cell and with ShortTTI -r15 or with ShortProcessingTime=TRUE, UE may stop the transmit timing adjustment if the conditions specified in the subclause B.7.1 cannot be fulfilled after such adjustment. The reference timing shall be 
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 before the downlink timing of the reference cell. All adjustments made to the UE uplink timing under the above mentioned scenarios shall follow these rules:

1)
The maximum amount of the magnitude of the timing change in one adjustment shall be Tq seconds.

2)
The minimum aggregate adjustment rate shall be 7*TS per second.

3)
The maximum aggregate adjustment rate shall be Tq per 200ms.

where the maximum autonomous time adjustment step Tq is specified in Table 7.1.2-2.

Table 7.1.2-2: Tq Maximum Autonomous Time Adjustment Step
	Downlink Bandwidth (MHz)
	Tq_

	1.4
	17.5*TS

	3
	9.5*TS

	5
	5.5*TS

	(10
	3.5*TS

	Note: TS is the basic timing unit defined in TS 36.211


>>>Change 3

7.3
Timing Advance

7.3.1
Introduction
The timing advance is initiated from E-UTRAN with MAC message that implies and adjustment of the timing advance, see TS 36.321 [17] clause 5.2.

7.3.2
Requirements

7.3.2.1
Timing Advance adjustment delay

When ShortTTI-r15 is not configured and ShortProcessingTime=FALSE, the UE shall adjust the timing of its uplink transmission timing at sub-frame n+6 for a timing advance command received in sub-frame n.

When ShortTTI-r15 is configured or ShortProcessingTime=TRUE and the TA command is received at subframe /slot/ subslot n, the timing advance adjustment delay is shown in Table 7.3.2.1-1. The UE shall adjust the uplink timing at the first subframe boundary following the time shown in Table 7.3.2.1-1.
The same requirement applies also when the UE is not able to transmit a configured uplink transmission due to the channel assessment procedure.

Table 7.3.2.1-1: Timing advance adjustment delay requirement for sTTI and for ShortProcessingTime=TRUE [2]
	TTI duration
	Processing time
	Requirement to update timing
	Units

	ShortTTI-r15 not configured Note 1
	ShortProcessingTime=TRUE
	n+5 
	Subframe

	dl-STTI-Length-r15=slot Note 1
	N/A
	[n+8]
	Slot

	dl-STTI-Length-r15=subslot Note 1
	proc-Timeline-r15= nplus4set1
	[n+16]
	Subslot

	dl-STTI-Length-r15=subslotNote 1
	proc-Timeline-r15= nplus6set1 or 

proc-Timeline-r15= nplus6set2
	[n+18]
	Subslot

	dl-STTI-Length-r15=subslotNote 1
	proc-Timeline-r15= nplus8set2
	[n+20]
	Subslot

	Note 1:
If the PDSCH HARQ processing time is modified by RRC signalling during an ongoing connection, the requirement to update timing is not defined from the time when the RRC command is received by the UE until the UE has applied the updated PDSCH HARQ processing time


7.3.2.2
Timing Advance adjustment accuracy
The UE shall adjust the timing of its transmissions with a relative accuracy better than or equal to ±4* TS seconds to the signalled timing advance value compared to the timing of preceding uplink transmission. The timing advance command is expressed in multiples of 16* TS and is relative to the current uplink timing.
>>>Change 4

7.7
SCell Activation and Deactivation Delay for E-UTRA Carrier Aggregation

7.7.1
Introduction

This section defines requirements for the delay within which the UE shall be able to activate a deactivated SCell and deactive an activated SCell in E-UTRA carrier aggregation. The requirements are applicable to an E-UTRA carrier aggregation capable UE which has been configured with up to four downlink SCells.

If multiple downlink SCells are activated or deactivated in the same MAC control element as defined in [17], the requirements shall apply to each of the SCells in the MAC control element.

For UE configured with one or more FeMBMS/Unicast-mixed SCells, the requirements in Section 7.7 apply also when one or more FeMBMS/Unicast-mixed SCells are activated or deactivated.

7.7.2
SCell Activation Delay Requirement for Deactivated SCell

The requirements in this section shall apply for the UE configured with one downlink SCell. The requirements in this section are applicable for E-UTRA FDD, E-UTRA TDD and E-UTRA TDD-FDD carrier aggregation.

The delay within which the UE shall be able to activate the deactivated SCell depends upon the specified conditions.

Upon receiving SCell activation command in subframe n, the UE shall be capable to transmit valid CSI report and apply actions related to the activation command as specified in [17] for the SCell being activated no later than in subframe n+Nact_known provided the following conditions are met for the SCell:

-
During the period equal to max(5 measCycleSCell, 5 DRX cycles) before the reception of the SCell activation command:

-
the UE has sent a valid measurement report for the SCell being activated and

-
the SCell being activated remains detectable according to the cell identification conditions specified in section 8.3.3.2,

-
SCell being activated also remains detectable during the SCell activation delay according to the cell identification conditions specified in section 8.3.3.2 where
Nact_known =24;

Nact_known =23 if the activation command is transmitted on the PDSCH with ShortProcessingTime=TRUE;

Nact_known =22 if the activation command is transmitted on the PDSCH with ShortTTI-r15 configured;
Otherwise upon receiving the SCell activation command in subframe n, the UE shall be capable to transmit valid CSI report and apply actions related to the activation command as specified in [17] for the SCell being activated no later than in subframe n+Nact_unknown provided the SCell can be successfully detected on the first attempt where
Nact_unknown =34;

Nact_unknown =33 if the activation command is transmitted on the PDSCH with ShortProcessingTime=TRUE ;

Nact_unknown =32 if the activation command is transmitted on the PDSCH with ShortTTI-r15 configured;
If there is no reference signal received for the CSI measurement over the delay corresponding to the minimum requirements specified above, then the UE shall report corresponding valid CSI for the activated SCell on the next available uplink reporting resource after receiving the reference signal.

The SCell activation delay specified in this section can be extended with each SRS carrier based switching to any carrier occuring during the SCell activation procedure.

If there are no uplink resources for reporting the valid CSI in subframe n+Nact_known or n+Nact_unknown or uplink transmission is interrupted due to SRS carrier based switching then the UE shall use the next available uplink resource for reporting the corresponding valid CSI.

The valid CSI is based on the UE measurement and corresponds to any CQI value specified in [3] with the exception of CQI index = 0 (out of range) provided:

-
the conditions in section 7.7 are met over the entire SCell activation delay and

-
the conditions for CQI reporting defined in Section 7.2.3 of [3] are met.
In addition to CSI reporting defined above, UE shall also apply other actions related to the activation command specified in [17] for an SCell at the first opportunities for the corresponding actions once the SCell is activated.

The PCell interruption specified in section 7.8.2 shall not occur before subframe n+5 and not occur after subframe n+9 when PCell belongs to E-UTRA FDD.

The PCell interruption specified in section 7.8.2 shall not occur before subframe n+5 and not occur after subframe n+11 when PCell belongs to E-UTRA TDD.

Starting from the subframe specified in section 4.3 of [3] and until the UE has completed the SCell activation, the UE shall report CQI index = 0 (out of range) if the UE has available uplink resources to report CQI for the SCell.

7.7.3
SCell Deactivation Delay Requirement for Activated SCell

The requirements in this section shall apply for the UE configured with one downlink SCell. The requirements in this section are applicable for E-UTRA FDD, E-UTRA TDD and E-UTRA TDD-FDD carrier aggregation.

Upon receiving SCell deactivation command or upon expiry of the sCellDeactivationTimer in subframe n, the UE shall accomplish the deactivation actions specified in [17] for the SCell being deactivated no later than in subframe n+Ndeact where

Ndeact =8

Ndeact =7 if the deactivation command is transmitted on the PDSCH with ShortProcessingTime=TRUE;

Ndeact =6 if the deactivation command is transmitted on the PDSCH with ShortTTI-r15 configured;
The SCell deactivation delay specified in this section can be extended with each SRS carrier based switching to any carrier occuring during the SCell deactivation procedure.

The PCell interruption specified in section 7.8.2 shall not occur before subframe n+5 and not occur after subframe n+9 when PCell belongs to E-UTRA FDD.

The PCell interruption specified in section 7.8.2 shall not occur before subframe n+5 and not occur after subframe n+11 when PCell belongs to E-UTRA TDD.

>>>Change 5

7.16.3
Interruptions with ProSe

This section contains the requirements related to the interruptions on PCell and activated SCell(s) due ProSe Direct Discovery and ProSe Direct Communication. When ProSe is on a serving cell frequency, then the requirements in this subclause are applicable only to ProSe on E-UTRA FDD bands. When ProSe is on non-serving frequency, then the requirements are applicable to ProSe on both E-UTRA FDD and TDD bands.
When a UE capable of ProSe Direct Communication and/or ProSe Direct Discovery is configured with DRX and DRX is in use, interruptions specified in this section are not allowed while the onDurationTimer[17] is running.

Note:
ProSe interruption requirements were derived assuming ShortTTI-r15 is not configuredand interruption duration is expected to be shorter in both UL and DL when ShortTTI-r15 is configured.
7.16.3.1
Interruptions at ProSe Direct Discovery configuration
A UE capable of ProSe Direct Discovery may indicate its interest (initiation or termination) in ProSe Direct Discovery to the connected eNodeB using IE SidelinkUEInformation [2].

The UE is allowed an interruption of up to 1 subframe on PCell and on any activated SCell during the RRC reconfiguration procedure that includes the ProSe Direct Discovery configuration message sl-DiscConfig [2] (setup and release). This interruption is for both uplink and downlink of PCell and activated SCell(s).
7.16.3.2
Interruptions at ProSe Direct Communication configuration
A UE capable of ProSe Direct Communication may indicate its interest (initiation or termination) in ProSe Direct Communication to the connected eNodeB using IE SidelinkUEInformation [2].

The UE is allowed an interruption of up to 1 subframe on PCell and on any activated SCell during the RRC reconfiguration procedure that includes the ProSe Direct Communication configuration message sl-CommConfig [2] (setup and release). This interruption is for both uplink and downlink of PCell and activated SCell(s).
7.16.3.3
Interruptions during ProSe Direct Discovery
When ProSe Direct Discovery operation is on a serving cell (PCell/SCell) and when no request for transmission and/or reception gaps are signalled by the ProSe UE, the UE is allowed an interruption of up to 1 subframe that is N subframes before and after a UL subframe configured for ProSe Direct Discovery by a serving eNodeB. For discovery period less than 320ms, the allowed interruptions are additionally limited up to 0.625%.

The value of N is ceil(w1 / 1ms) subframes when the parameter discSyncWindow[2] is configured with value w1 in the sidelink synchronization resource configuration associated with the ProSe Direct Discovery subframe.
The value of N is 1 subframe otherwise.

When ProSe Direct Discovery is on a non-serving carrier, and when no request for transmission and/or reception gaps is signalled by the UE, interruptions to serving cell(s) is allowed with up to [image: image5.png]min (0.5%,
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 probability of missed ACK/NACK with N non-serving carriers.

The interruptions are for both uplink and downlink of PCell and any activated SCell. The interruption for the ProSe UE may occur:

-
while switching a receiver chain ON/OFF for ProSe Direct Discovery if the UE has a dedicated receiver chain for discovery, and/or

-
while switching a transmitter chain ON/OFF for ProSe Direct Discovery transmissions on a non-serving carrier, and if the UE has a dedicated transmitted chain for discovery.

7.16.3.4
Interruptions during ProSe Direct Discovery with discovery gaps

When ProSe Direct Discovery is either on a serving cell (PCell/SCell) or a non-serving frequency, and when discovery reception and/or transmission gaps are configured by the serving cell, then only the following interruptions to the PCell and any activated SCell(s) are allowed:

-
Uplink interruption is allowed on a subframe configured as downlink reception gap (using discRxGapConfig) if either the subframe immediately preceding or immediately following that subframe is not configured as reception gap; and,

- 
If ProSe Direct Discovery is on a non-serving FDD carrier and that carrier is used for ProSe synchronization, then uplink interruption is additionally allowed on 1 subframe in a discovery period. The interrupted subframe(s) shall be within the subframes configured as reception gap using discRxGapConfig; and,

- 
If ProSe Direct Discovery transmissions are on carrier that is not configured for uplink, then UE is allowed to additionally interrupt the serving cell(s) on up to 2 subframes for each discovery/SLSS transmission configured in a discovery period. The interrupted subframe(s) shall be within the subframes configured as transmission gaps using discTxGapConfig.

NOTE:
The request and grant of discovery gaps is left up to UE and eNodeB implementations, respectively. When ProSe Direct Discovery is on a non-serving carrier and that carrier is used for ProSe synchronization, then the UE requested / eNodeB configured gaps may depend if inter-frequency measurements are additionally configured for that non-serving frequency.

7.16.3.5
Interruptions during ProSe Direct Communication

When ProSe Direct Communication is on a non-serving carrier and the PCell is not broadcasting SIB18, then interruptions to serving cell(s) is allowed with up to 0.5% probability of missed ACK/NACK. Furthermore, when ProSe Direct Communication is on more than one non-serving carrier, the aggregate interruptions to serving cell(s) is allowed with up to min(2%, 0.5%×N) probability of missed ACK/NACK with N non-serving carriers.

The interruptions are for both uplink and downlink of PCell and any activated SCell.

>>>Change 6

7.33
Maximum Transmit/Receive Timing Difference in Carrier Aggregation for sTTI and 1ms-TTI with 3 subframe HARQ processing

7.33.1
Introduction

This section defines the requirements for the transmit and receive timing difference in carrier aggregation when ShortTTI-r15 is configured or ShortProcessingTime=TRUE. Requirements in this section apply to a UE capable of any sTTI combination indicated in sTTI-SupportedCombinations-r15 and/or frameStructureType-SPT when the UE is configured with one or more serving cell(s) where ShortTTI-r15 is configured and/or ShortProcessingTime=TRUE.
7.33.2
Requirements

A UE configured with the inter-band carrier aggregation shall meet the maximum received timing difference requirement and the maximum transmit timing difference requirement in the subclause 7.9.2, provided that the conditions defined in the subclause B.7.1 are fulfilled.

For a UE not configured with sTAG, the UE is not expected to handle the combination of the received timing difference(s) between any pair of the serving cells and the timing advance in pTAG if the conditions defined in the subclause B.7.1 cannot be fulfilled under such combination.

For a UE configured with sTAG, the UE is not expected to handle the combination of the received timing difference(s) between any pair of the serving cells, the transmit timing difference between pTAG and sTAG, and the timing advances in pTAG and sTAG if the conditions defined in the subclause B.7.1 cannot be fulfilled under such combination.

>>>Change 7

8.1.2.2.3
E-UTRAN FDD intra frequency measurements with autonomous gaps

8.1.2.2.3.1
Identification of a new CGI of E-UTRA cell with autonomous gaps

No explicit neighbour list is provided to the UE for identifying a new CGI of E-UTRA cell. The UE shall identify and report the CGI when requested by the network for the purpose ‘reportCGI’. The UE may make autonomous gaps in downlink reception and uplink transmission for receiving MIB and SIB1 message according to clause 5.5.3.1 of TS 36.331 [2]. Note that a UE is not required to use autonomous gap if si-RequestForHO is set to false. If autonomous gaps are used for measurement with the purpose of ‘reportCGI’, regardless of whether DRX or eDRX_CONN is used or not, or whether SCell(s) are configured or not, the UE shall be able to identify a new CGI of E-UTRA cell within:
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Where

Tbasic_identify_CGI, intra = 150 ms. This is the time period used in the above equation where the maximum allowed time for the UE to identify a new CGI of an E-UTRA cell is defined, provided that the E-UTRA cell has been already identified by the UE.
A cell shall be considered identifiable following conditions are fulfilled:

-
RSRP related side conditions given in Clause 9.1 are fulfilled for a corresponding Band,

-
SCH_RP and SCH Ês/Iot according to Annex B.2.2 for a corresponding Band
The MIB of an E-UTRA cell whose CGI is identified shall be considered decodable by the UE provided the PBCH demodulation requirements are met according to [5].

The requirement for identifying a new CGI of an E-UTRA cell within Tbasic_identify_CGI,.intra is applicable when no DRX is used as well as when any of the DRX or eDRX_CONN cycles specified in TS 36.331 [2] is used.

Within the time, 
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, over which the UE identifies the new CGI of E-UTRA cell, the UE shall transmit at least 60 ACK/NACKs on PCell or each of activated SCell(s), provided that:

-
there is continuous DL data allocation,

-
no DRX and no eDRX_CONN cycle is used,

-
no measurement gaps are configured,
-
only one code word is transmitted in each subframe,

-
no MBSFN subframes are configured in the PCell or each of activated SCell(s).

Note :
ACK requirements for CGI reading were derived assuming ShortTTI-r15 is not configured. When ShortTTI-r15 is configured is used, a greater number of transmitted ACK/NACK is expected.

For the UE capable of SRS carrier based switching when configured to perform SRS carrier based switching for SRS transmission and/or RACH transmission via one or more SCells without PUSCH (NOTE: The requirement on the number of ACK/NACKs transmitted during SRS carrier based switching does not need to be tested):

-
the requirements defined in this section shall be met provided during :

-
the SRS carrier based switching does not cause any interruption on the PCell or on any activated SCell during and

-
DL subframe #0 and DL subframe #5 per radio frame of the target E-UTRA are available at the UE.

-
otherwise the time to acquire the new CGI of the E-UTRA cell may be extended or the UE may not be able to transmit the required number of ACK/NACKs on PCell or each of the activated SCell(s).

8.1.2.2.3.2
ECGI Reporting Delay

The ECGI reporting delay occurs due to the delay uncertainty when inserting the ECGI measurement report to the TTI of the uplink DCCH. The delay uncertainty is twice the TTI of the uplink DCCH. In case DRX is used, the ECGI reporting may be delayed until the next DRX cycle. In case eDRX_CONN is used, the ECGI reporting may be delayed until the next eDRX_CONN cycle. If IDC autonomous denial is configured, an additional delay can be expected.

8.1.2.2.4
E-UTRAN TDD intra frequency measurements with autonomous gaps

8.1.2.2.4.1
Identification of a new CGI of E-UTRA cell with autonomous gaps

No explicit neighbour list is provided to the UE for identifying a new CGI of E-UTRA cell. The UE shall identify and report the CGI when requested by the network for the purpose ‘reportCGI’. The UE may make autonomous gaps in downlink reception and uplink transmission for receiving MIB and SIB1 messages according to clause 5.5.3.1 of TS 36.331 [2]. Note that a UE is not required to use autonomous gap if si-RequestForHO is set to false. If autonomous gaps are used for measurement with the purpose of ‘reportCGI’, regardless of whether DRX or eDRX_CONN is used or not, or whether SCell(s) are configured or not, the UE shall be able to identify a new CGI of E-UTRA cell within:
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Where

Tbasic_identify_CGI, intra = 150 ms. This is the time period used in the above equation where the maximum allowed time for the UE to identify a new CGI of an E-UTRA cell is defined, provided that the E-UTRA cell has been already identified by the UE.

A cell shall be considered identifiable when the following conditions are fulfilled:

-
RSRP related side conditions given in Clause 9.1 are fulfilled for a corresponding Band,

-
SCH_RP and SCH Ês/Iot according to Annex B.2.2 for a corresponding Band
The MIB of an E-UTRA cell whose CGI is identified shall be considered decodable by the UE provided the PBCH demodulation requirements are met according to [5].

The requirement for identifying a new CGI of an E-UTRA cell within Tbasic_identify_CGI, intra is applicable when no DRX is used as well as when any of the DRX or eDRX_CONN cycles specified in TS 36.331 [2] is used.
Within the time, 
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, over which the UE identifies the new CGI of E-UTRA cell, the UE shall be able to transmit at least the number of ACK/NACKs stated in Table 8.1.2.2.4.1-1 on PCell or each of activated SCell(s), provided that:

-
there is continuous DL data allocation,

-
no DRX and no eDRX_CONN cycle is used,

-
no measurement gaps are configured,
-
only one code word is transmitted in each subframe,

-
no MBSFN subframes are configured in the PCell or each of activated SCell(s).

Table 8.1.2.2.4.1-1: Requirement on minimum number of ACK/NACKs to transmit during Tbasic_identify_CGI, intra.

	UL/DL configuration
	Minimum number of transmitted ACK/NACKs

	0 (Note 1)
	18

	1
	35

	2
	43

	3
	36

	4
	39

	5
	42

	6
	30

	Note 1:
When a UE is configured with EIMTA-MainConfigServCell via RRC signalling [2] only this requirement shall apply.


Note :
ACK requirements for CGI reading were derived assuming ShortTTI-r15 is not configured. When ShortTTI-r15 is configured is used, a greater number of transmitted ACK/NACK is expected.

For the UE capable of SRS carrier based switching when configured to perform SRS carrier based switching for SRS transmission and/or RACH transmission via one or more SCells without PUSCH (NOTE: The requirement on the number of ACK/NACKs transmitted during SRS carrier based switching does not need to be tested):

-
the requirements defined in this section shall be met provided during :

-
the SRS carrier based switching does not cause any interruption on the PCell or on any activated SCell during and

-
DL subframe #0 and DL subframe #5 per radio frame of the target E-UTRA are available at the UE.

-
otherwise the time to acquire the new CGI of the E-UTRA cell may be extended or the UE may not be able to transmit at least the number of ACK/NACKs as specified in Table 8.1.2.2.4.1-1 on PCell or each of the activated SCell(s).

8.1.2.2.4.2
ECGI Reporting Delay

The ECGI reporting delay occurs due to the delay uncertainty when inserting the ECGI measurement report to the TTI of the uplink DCCH. The delay uncertainty is twice the TTI of the uplink DCCH. In case DRX is used, the ECGI reporting may be delayed until the next DRX cycle. In case eDRX_CONN is used, the ECGI reporting may be delayed until the next eDRX_CONN cycle. If IDC autonomous denial is configured, an additional delay can be expected.

8.1.2.2.5
E-UTRAN FDD intra-frequency measurements on carrier with FeMBMS/Unicast mixed cells

Requirements in this section apply for UE configured to perform intra-frequency measurements on a carrier with one or more FeMBMS/Unicast mixed cells and which are capable of unicast reception from FeMBMS/Unicast mixed cell and capable of receiving at least one of SystemInformationBlockType15 or fembms-MixedCarrier-r14 indication and are provided with the information that one or more FeMBMS/Unicast mixed cells are present on the intra-frequency to be measured.

The UE shall meet the requirements in Section 8.1.2.2.1, when performing intra-frequency measurements on a carrier with at least one FeMBMS/Unicast mixed cell. The minimum number of cells that the UE shall be able to measure on includes also FeMBMS/Unicast mixed cells.

8.1.2.3
E-UTRAN inter frequency measurements

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

The requirements in this section shall also appy, when the UE is configured to perform SRS carrier based switching and using measurement gaps.
8.1.2.3.1
E-UTRAN FDD – FDD inter frequency measurements

8.1.2.3.1.1
E-UTRAN FDD – FDD inter frequency measurements when no DRX is used

When measurement gaps other than nonUniform1 – nonUniform4 are scheduled, or the UE supports capability of conducting such measurements without gaps, 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.

Nfreq,n Nfreq,r Kn and Kr are defined in clause 8.1.2.1.1 and Tinter1 is defined in clause 8.1.2.1

When measurement gaps nonUniform1 – nonUniform4 are scheduled, the UE shall be able to identify a new FDD inter-frequency within TIdentify_Inter according to the following expressions:
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If the UE requires measurement gaps to identify and measure inter-frequency and/or inter-RAT cells and the UE supports perServingCellMeasurementGap-r14 and is configured with per per-CC, or the UE supports parallel measurements, the UE shall be able to identify a new FDD inter-frequency within TIdentify_Inter_perCC 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.

If the UE supports perServingCellMeasurementGap-r14 and is configured with per-CC gap, or the UE supports parallel measurements, Nfreq,n = Nfreq,n,effective shall be used in section 8.1.2.3.1 when deriving the UE requirements. Nfreq,n,effective Nfreq,r,effective are defined as effective number of layers to be monitored by the UE for normal performance group and reduced performance group. They are reported by the UE. Nfreq,n,effective should be equal or less than Nfreq,n defined in clause 8.1.2.1.1. and Nfreq,r,effective should be equal or less than Nfreq,r defined in clause 8.1.2.1.1Kn and Kr are defined in clause 8.1.2.1.1 and Tinter1 is defined in clause 8.1.2.1For UE other than category 1bis UE, 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.

For category 1bis UE, 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 9.1.3.3 and 9.1.3.4 are fulfilled for a corresponding Band,

-
RSRQ related side conditions given in Sections 9.1.6.5 and 9.1.6.6 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 8.1.2.3.1.1-1.

Table 8.1.2.3.1.1-1: Measurement period and measurement bandwidth
	Configuration
	Physical Layer Measurement period: TMeasurement_Period _Inter_FDD [ms] (normal performance)
	Physical Layer Measurement period: TMeasurement_Period _Inter_FDD [ms] (reduced performance)
	Measurement bandwidth [RB]

	0
	480 x Kn x Nfreq,n
	480 x Kr x Nfreq,r
	6

	1 (Note 1)
	240 x Kn x  Nfreq,n
	240 x Kr x  Nfreq,r
	50

	2 (Note 2)
	Tburst x Nfreq
	N/A
	6

	3 (Note 3)
	½∙Tburst x Nfreq
	N/A
	50

	Note 1:
This configuration is optional

Note 2:
This configuration is for when nonUniform1 – nonUniform4 are configured

Note 3:
This configuration is optional and when nonUniform1 – nonUniform4 are configured


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 3 FDD inter-frequencies or 8 FDD interfrequencies if the UE supports Increased UE carrier monitoring E-UTRA 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 8.1.2.3.1.1-1.

For category 1bis UE, 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 and RSRQ measurements to higher layers with measurement accuracy as specified in sub-clauses 9.1.3.3, 9.1.3.4, 9.1.6.5 and 9.1.6.6, respectively, with measurement period given by table 8.1.2.3.1.1-2.

Table 8.1.2.3.1.1-2: Measurement period and measurement bandwidth (category 1bis UE)
	Configuration
	Physical Layer Measurement period: TMeasurement_Period _Inter_FDD [ms] (normal performance)
	Physical Layer Measurement period: TMeasurement_Period _Inter_FDD [ms] (reduced performance)
	Measurement bandwidth [RB]

	0
	960 x Kn x Nfreq,n
	960 x Kr x Nfreq,r
	6

	1 (Note)
	480 x Kn x  Nfreq,n
	480 x Kr x  Nfreq,r
	50

	Note:
This configuration is optional


The category 1bis UE shall be capable of performing RSRP and RSRQ measurements of at least 4 inter-frequency cells per FDD inter-frequency for up to 3 FDD inter-frequencies or 8 FDD interfrequencies if the UE supports Increased UE carrier monitoring E-UTRA and the UE physical layer shall be capable of reporting RSRP and RSRQ measurements to higher layers with the measurement period defined in Table 8.1.2.3.1.1-2.

8.1.2.3.1.1.1
Measurement Reporting Requirements

8.1.2.3.1.1.1.1
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.

8.1.2.3.1.1.1.2
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 8.1.2.3.1.1.1.3.

8.1.2.3.1.1.1.3
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 where TTIDCCH is the duration of subframe or slot or subslot when the measurement report is transmitted on the PUSCH with subframe or slot or subslot duration. 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 or T identify –inter-perCC when per-CC based measurement gap configured defined in clause 8.1.2.3.1.1. 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 or T identify –inter-perCC when per-CC based measurement gap configured defined in clause 8.1.2.3.1.1 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 8.1.2.3.1.1 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.
8.1.2.3.1.2
E-UTRAN FDD – FDD inter frequency measurements when  DRX is used

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 or T identify –inter-perCC when per-CC based measurement gap configured. When DRX is in use, Tidentify_inter is as defined in Table 8.1.2.3.1.2-1, and when eDRX_CONN is in use, Tidentify_inter is as defined in Table 8.1.2.3.1.2-1A for GP0 and GP1. If UE is configured with nonUniform1 – nonUniform4 Tidentify_inter is as defined in Table 8.1.2.3.1.2-1B.

Table 8.1.2.3.1.2-1: Requirement to identify a newly detectable FDD interfrequency cell

	DRX cycle length (s)
	 Tidentify_inter (s) (DRX cycles), normal performance
	Tidentify_inter (s) (DRX cycles), reduced performance

	
	Gap period = 40 ms
	Gap period = 80 ms
	Gap period = 40 ms
	Gap period = 80 ms

	≤0.16
	Non DRX Requirements in clause 8.1.2.3.1.1 are applicable
	Non DRX Requirements in clause 8.1.2.3.1.1 are applicable
	Non DRX Requirements in clause 8.1.2.3.1.1 are applicable
	Non DRX Requirements in clause 8.1.2.3.1.1 are applicable

	0.256
	5.12*Kn*Nfreq,n

 (20*Kn*Nfreq,n)
	7.68*Kn *Nfreq,n (30*Kn *Nfreq,n)
	5.12*Kr*Nfreq,r

 (20*Kr*Nfreq,r)
	7.68*Kr *Nfreq,r (30*Kr *Nfreq,r)

	0.32
	6.4*Kn *Nfreq,n (20*Kn *Nfreq,n)
	7.68*Kn *Nfreq,nl (24*Kn *Nfreq,n)
	6.4*Kr *Nfreq,r (20*Kr *Nfreq,r)
	7.68*Kr *Nfreq,r (24*Kr *Nfreq,r)

	0.32< DRX-cycle≤2.56
	Note (20*Kn *Nfreq,n)
	Note (20*Kn *Nfreq,n)
	Note (20*Kr *Nfreq,r)
	Note (20*Kr *Nfreq,r)

	Note: Time depends upon the DRX cycle in use


Table 8.1.2.3.1.2-1A: 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), normal performance
	Tidentify_inter (s) (eDRX_CONN cycles), reduced performance

	
	Gap period = 40 ms
	Gap period = 80 ms
	Gap period = 40 ms
	Gap period = 80 ms

	2.56< eDRX_CONN cycle≤10.24
	Note (20*Kn *Nfreq,n)
	Note (20*Kn *Nfreq,n)
	Note (20*Kr *Nfreq,r)
	Note (20*Kr *Nfreq,r)

	Note: Time depends upon the eDRX_CONN cycle in use


Table 8.1.2.3.1.2-1B: Requirement to identify a newly detectable FDD inter-frequency cell when non-uniform gap pattern nonUniform1 – nonUniform4 is used
	DRX_CONN cycle length (s)
	Tidentify_inter  (DRX_cycles)

	
	Tburst = 1280 ms
	Tburst = 2560 ms
	Tburst = 5120 ms
	Tburst = 10240 ms

	≤0.16
	Non DRX Requirements in clause 8.1.2.3.1.1 are applicable
	Non DRX Requirements in clause 8.1.2.3.1.1 are applicable
	Non DRX Requirements in clause 8.1.2.3.1.1 are applicable
	Non DRX Requirements in clause 8.1.2.3.1.1 are applicable

	0.16< DRX-cycle<2.56
	Note (20* Nfreq *ceil(Tburst/480) )
	Note (20* Nfreq *ceil(Tburst/480) )
	Note (20* Nfreq *ceil(Tburst/480) )
	Note (20* Nfreq *ceil(Tburst/480) )

	Note:
Time depends upon the DRX cycle in use


For UE other than category 1bis UE, 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.

For category 1bis UE, 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 9.1.3.3 and 9.1.3.4 are fulfilled for a corresponding Band,

-
RSRQ related side conditions given in Sections 9.1.6.5 and 9.1.6.6 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 8.1.2.3.1.2-2, and when eDRX_CONN is in use, Tmeasure_inter is as defined in Table 8.1.2.3.1.2-3 for GP0 and GP1. If UE is configured with nonUniform1 – nonUniform4 Tidentify_inter is as defined in Table 8.1.2.3.1.2-4.
Table 8.1.2.3.1.2-2: Requirement to measure FDD interfrequency cells

	DRX cycle length (s)
	Tmeasure_inter (s) (DRX cycles) (normal performance)
	Tmeasure_inter (s) (DRX cycles) (reduced performance)

	≤0.08
	Non DRX Requirements in clause 8.1.2.3.1.1 are applicable
	Non DRX Requirements in clause 8.1.2.3.1.1 are applicable

	0.08<DRX-cycle≤2.56
	Note (5*Kn*Nfreq,n)
	Note (5*Kr*Nfreq,r)

	Note: Time depends upon the DRX cycle in use


Table 8.1.2.3.1.2-3: Requirement to measure FDD inter-frequency cells when eDRX_CONN cycle is used
	eDRX_CONN cycle length (s)
	Tmeasure_inter (s) (eDRX_CONN cycles) (normal performance)
	Tmeasure_inter (s) (eDRX_CONN cycles) (reduced performance)

	2.56<eDRX_CONN cycle≤10.24
	Note (5*Kn*Nfreq,n)
	Note (5*Kr*Nfreq,r)

	Note: Time depends upon the eDRX_CONN cycle in use


Table 8.1.2.3.1.2-4: Requirement to measure FDD inter-frequency cells when non-uniform gap pattern nonUniform1 – nonUniform4 is used
	DRX_CONN cycle length (s)
	Tmeasure_inter  (DRX cycles)

	
	Tburst = 1280 ms
	Tburst = 2560 ms
	Tburst = 5120 ms
	Tburst = 10240 ms

	DRX-cycle ≤2.56
	Note (5* Nfreq *ceil(Tburst/480))
	Note (5* Nfreq *ceil(Tburst/480))
	Note (5* Nfreq *ceil(Tburst/480))
	Note (5* Nfreq *ceil(Tburst/480))

	Note:
Time depends on the DRX cycles 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.

For category 1bis UE, when DRX or eDRX_CONN is in use, the UE shall be capable of performing RSRP and RSRQ measurements of at least 4 inter-frequency cells per FDD inter-frequency and the UE physical layer shall be capable of reporting RSRP and RSRQ 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 8.1.2.3.1.2-5, and when eDRX_CONN is in use, Tmeasure_inter is as defined in Table 8.1.2.3.1.2-6.
Table 8.1.2.3.1.2-5: Requirement to measure FDD interfrequency cells (category 1bis UE)
	DRX cycle length (s)
	Tmeasure_inter (s) (DRX cycles) (normal performance)
	Tmeasure_inter (s) (DRX cycles) (reduced performance)

	≤0.08
	Non DRX Requirements in clause 8.1.2.3.1.1 are applicable
	Non DRX Requirements in clause 8.1.2.3.1.1 are applicable

	0.08<DRX-cycle≤2.56
	Note (10*Kn*Nfreq,n)
	Note (10*Kr*Nfreq,r)

	Note: Time depends upon the DRX cycle in use


Table 8.1.2.3.1.2-6: Requirement to measure FDD inter-frequency cells when eDRX_CONN cycle is used (category 1bis UE)
	eDRX_CONN cycle length (s)
	Tmeasure_inter (s) (eDRX_CONN cycles) (normal performance)
	Tmeasure_inter (s) (eDRX_CONN cycles) (reduced performance)

	2.56<eDRX_CONN cycle≤10.24
	Note (10*Kn*Nfreq,n)
	Note (5*Kr*Nfreq,r)

	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 9.1.3.3 and 9.1.3.4 and the RSRQ measurement accuracy for all measured cells shall be as specified in the sub-clauses 9.1.6.5 and 9.1.6.6.

8.1.2.3.1.2.1
Measurement Reporting Requirements

8.1.2.3.1.2.1.1
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.

8.1.2.3.1.2.1.2
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 8.1.2.3.1.2.1.3.

8.1.2.3.1.2.1.3
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 where TTIDCCH is the duration of subframe or slot or subslot when the measurement report is transmitted on the PUSCH with subframe or slot or subslot duration. 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 8.1.2.3.1.2. 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 8.1.2.3.1.2 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 8.1.2.3.1.2 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.
8.1.2.3.2
E-UTRAN TDD – TDD inter frequency measurements

8.1.2.3.2.1
E-UTRAN TDD – TDD inter frequency measurements when no DRX is used
When measurement gaps other than nonUniform1 – nonUniform4 are scheduled, or the UE supports capability of conducting such measurements without gaps, the UE shall be able to identify a new TDD inter-frequency within TIdentify_Inter according to the following expression:

-
When configuration 0 or configuration 1 in Table 8.1.2.3.2.1-1 is applied, 
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When configuration 2 or configuration 3 in Table 8.1.2.3.2.1-1 is applied, 
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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.

Nfreq is defined in clause 8.1.2.1.1 and Tinter1 is defined in clause 8.1.2.1

When measurement gaps nonUniform1 – nonUniform4 are scheduled, the UE shall be able to identify a new FDD inter-frequency within TIdentify_Inter according to the following expression:

-
When configuration 0 or configuration 1 in Table 8.1.2.3.2.1-1 is applied,
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-
When configuration 2 or configuration 3 in Table 8.1.2.3.2.1-1 is applied,
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If the UE requires measurement gaps to identify and measure inter-frequency and/or inter-RAT cells and the UE supports perServingCellMeasurementGap-r14 and is configured per-CC, or the UE supports parallel measurements, the UE shall be able to identify a new TDD inter-frequency within TIdentify_Inter_perCC according to the following expression:

-
When configuration 0 or configuration 1 in Table 8.1.2.3.2.1-1 is applied,
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-
When configuration 2 or configuration 3 in Table 8.1.2.3.2.1-1 is applied,
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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.

If the UE supports perServingCellMeasurementGap-r14 and is configured with per-CC gap, or the UE supports parallel measurements, Nfreq,n = Nfreq,n,effective shall be used in section 8.1.2.3.2 when deriving the UE requirements. Nfreq,n,effective Nfreq,r,effective are defined as effective number of layers to be monitored by the UE for normal performance group and reduced performance group. They are reported by the UE. Nfreq,n,effective should be equal or less than Nfreq,n defined in clause 8.1.2.1.1. and Nfreq,r,effective should be equal or less than Nfreq,r defined in clause 8.1.2.1.1. Kn and Kr are defined in clause 8.1.2.1.1 and Tinter1 is defined in clause 8.1.2.1.

For UE other than category 1bis UE , 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 and SCH Ês/Iot according to Annex B.2.3 for a corresponding Band.

For category 1bis UE, 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 9.1.3.3 and 9.1.3.4 are fulfilled for a corresponding Band,

-
RSRQ related side conditions given in Sections 9.1.6.5 and 9.1.6.6 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 (TMeasurement_Period_TDD_Inter) given by table 8.1.2.3.2.1-1:
Table 8.1.2.3.2.1-1: 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] (normal performance)

	TMeasurement_Period_TDD_Inter [ms] (reduced performance)


	
	
	DL
	UL
	Normal CP
	Extended CP
	
	

	0
	6
	2
	2
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	480 x Kn x Nfreq,n
	480 x Kr x Nfreq,r

	1 (Note 1)
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	Note 1:
This configuration is optional

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

Note 3:
This configuration is optional and when nonUniform1 – nonUniform4 are configured


The UE shall be capable of performing RSRP, RSRQ, 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 TMeasurement_Period_TDD_Inter.

For category 1bis UE, 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 and RSRQ measurements to higher layers with measurement accuracy as specified in sub-clauses 9.1.3.3, 9.1.3.4, 9.1.6.5 and 9.1.6.6, respectively, with measurement period (TMeasurement_Period_TDD_Inter) given by table 8.1.2.3.2.1-2:
Table 8.1.2.3.2.1-2: TMeasurement_Period_TDD_Inter for different configurations (category 1bis UE)
	Configuration
	Measurement bandwidth [RB]
	Number of UL/DL sub-frames per half frame (5 ms)
	DwPTS

	TMeasurement_Period_TDD_Inter [ms] (normal performance)

	TMeasurement_Period_TDD_Inter [ms] (reduced performance)
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	Note 1:
This configuration is optional

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


The category 1bis UE shall be capable of performing RSRP and RSRQ measurements of at least 4 inter-frequency cells per TDD inter-frequency and the UE physical layer shall be capable of reporting RSRP and RSRQ measurements to higher layers with the measurement period TMeasurement_Period_TDD_Inter given by table 8.1.2.3.2.1-2.

8.1.2.3.2.1.1 Measurement Reporting Requirements

8.1.2.3.2.1.1.1
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.

8.1.2.3.2.1.1.2
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 8.1.2.3.2.1.1.3.

8.1.2.3.2.1.1.3
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 where TTIDCCH is the duration of subframe or slot or subslot when the measurement report is transmitted on the PUSCH with subframe or slot or subslot duration. 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 or T identify –inter-perCC when per-CC based measurement gap configured defined in clause 8.1.2.3.2.1. 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, is configured an additional delay can be expected.

If a cell which has been detectable at least for the time period TIdentify_Inter or T identify –inter-perCC when per-CC based measurement gap configured defined in clause 8.1.2.3.2.1 and then triggers the measurement report as per TS 36.331 [2], the event triggered measurement reporting delay shall be less than TMeasurement_Period_TDD_Inter defined in clause 8.1.2.3.2.1 provided the timing to that cell has not changed more than ( 50 Ts while measurementgap 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.
8.1.2.3.2.2
E-UTRAN TDD – TDD inter frequency measurements when DRX is used
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 or T identify –inter-perCC when per-CC based measurement gap configured. When DRX is in use, Tidentify_inter is as defined in Table 8.1.2.3.2.2-1, and when eDRX_CONN is in use Tidentify_inter is as defined in Table 8.1.2.3.2.2-1A for GP0 and GP1. If UE is configured with nonUniform1 – nonUniform4 Tidentify_inter is as defined in Table 8.1.2.3.2.2-1B.
Table 8.1.2.3.2.2-1: Requirement to identify a newly detectable TDD interfrequency cell

	DRX cycle length (s)
	 Tidentify_inter (s) (DRX cycles) (normal performance)
	Tidentify_inter (s) (DRX cycles) (reduced performance)

	
	Gap period = 40 ms
	Gap period = 80 ms
	Gap period = 40 ms
	Gap period = 80 ms

	≤0.16
	Non DRX Requirements in clause 8.1.2.3.2.1 are applicable
	Non DRX Requirements in clause 8.1.2.3.2.1 are applicable
	Non DRX Requirements in clause 8.1.2.3.2.1 are applicable
	Non DRX Requirements in clause 8.1.2.3.2.1 are applicable

	0.256
	5.12*Kn*Nfreq,n (20*Kn *Nfreq,n)
	7.68*Kn *Nfreq,n (30*Kn *Nfreq,n)
	5.12*Kr*Nfreq,r (20*Kr *Nfreq,r)
	7.68*Kr *Nfreq,r (30*Kr *Nfreq,r)

	0.32
	6.4*Kn *Nfreq,n (20*Kn *Nfreq,n)
	7.68*Kn *Nfreq,n (24*Kn *Nfreq,n)
	6.4*Kr *Nfreq,r (20*Kr *Nfreq,r)
	7.68*Kr *Nfreq,r (24*Kr *Nfreq,r)

	0.32<DRX-cycle≤2.56
	Note (20*Kn *Nfreq,n)
	Note (20*Kn *Nfreq,n)
	Note (20*Kr *Nfreq,r)
	Note (20*Kr *Nfreq,r)

	Note: 
Time depends upon the DRX cycle in use
	
	


Table 8.1.2.3.2.2-1A: 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) (normal performance)
	Tidentify_inter (s) (eDRX_CONN cycles) (reduced performance)

	
	Gap period = 40 ms
	Gap period = 80 ms
	Gap period = 40 ms
	Gap period = 80 ms

	2.56<eDRX_CONN cycle ≤10.24
	Note (20*Kn *Nfreq,n)
	Note (20*Kn *Nfreq,n)
	Note (20*Kr *Nfreq,r)
	Note (20*Kr *Nfreq,r)

	Note: Time depends upon the eDRX_CONN cycle in use


Table 8.1.2.3.2.2-1B: Requirement to identify a newly detectable TDD inter-frequency cell when non-uniform gap pattern nonUniform1 – nonUniform4 is used
	DRX_CONN cycle length (s)
	Tidentify_inter  (DRX cycles)

	
	Tburst = 1280 ms
	Tburst = 2560 ms
	Tburst = 5120 ms
	Tburst = 10240 ms

	≤0.16
	Non DRX Requirements in clause 8.1.2.3.1.1 are applicable
	Non DRX Requirements in clause 8.1.2.3.1.1 are applicable
	Non DRX Requirements in clause 8.1.2.3.1.1 are applicable
	Non DRX Requirements in clause 8.1.2.3.1.1 are applicable

	0.16< DRX-cycle<2.56
	Note (20* Nfreq *ceil(Tburst/480) )
	Note (20* Nfreq *ceil(Tburst/480) )
	Note (20* Nfreq *ceil(Tburst/480) )
	Note (20* Nfreq *ceil(Tburst/480) )

	Note:
Time depends upon the DRX cycle in use


For UE other than category 1bis UE, 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 and SCH Ês/Iot according to Annex B.2.3 for a corresponding Band.

For category 1bis UE, 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 9.1.3.3 and 9.1.3.4 are fulfilled for a corresponding Band,

-
RSRQ related side conditions given in Sections 9.1.6.5 and 9.1.6.6 are fulfilled for a corresponding Band,

-
SCH_RP|dBm and 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 for up to 3 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 Tmeasure_inter, either measurement gaps are scheduled or the UE supports capability of conducting such measurements without gaps. When DRX is in use, Tmeasure_inter is as defined in Table 8.1.2.3.2.2-2, and when eDRX_CONN is in use, Tmeasure_inter  is as defined in Table 8.1.2.3.2.2-3 for GP0 and GP1. If UE is configured with nonUniform1 – nonUniform4 Tidentify_inter is as defined in Table 8.1.2.3.2.2-4.
Table 8.1.2.3.2.2-2: Requirement to measure TDD interfrequency cells

	DRX cycle length (s)
	Tmeasure_inter (s) (DRX cycles) (normal requirement)
	Tmeasure_inter (s) (DRX cycles) (reduced requirement)

	≤0.08
	Non DRX Requirements in clause 8.1.2.3.2.1 are applicable
	Non DRX Requirements in clause 8.1.2.3.2.1 are applicable

	0.128
	When configuration 2 non DRX Requirements in clause 8.1.2.3.2.1 are applicable,

Otherwise

Note (5*Kn*Nfreq,n)
	When configuration 2 non DRX Requirements in clause 8.1.2.3.2.1 are applicable,

Otherwise

Note (5*Kr*Nfreq,r)

	0.128<DRX-cycle≤2.56
	Note (5*Kn*Nfreq,n)
	Note (5*Kr*Nfreq,r)

	Note:
Time depends upon the DRX cycle in use


Table 8.1.2.3.2.2-3: Requirement to measure TDD inter-frequency cells when eDRX_CONN cycle is used
	eDRX_CONN cycle length (s)
	Tmeasure_inter (s) (eDRX_CONN cycles) (normal requirement)
	Tmeasure_inter (s) (eDRX_CONN cycles) (reduced requirement)

	2.56<eDRX_CONN cycle ≤10.24
	Note (5*Kn*Nfreq,n)
	Note (5*Kr*Nfreq,r)

	Note:
Time depends upon the eDRX_CONN cycle in use


Table 8.1.2.3.2.2-4: Requirement to measure TDD inter-frequency cells when non-uniform gap pattern nonUniform1 – nonUniform4 is used
	DRX_CONN cycle length (s)
	Tmeasure_inter  (DRX cycles)

	
	Tburst = 1280 ms
	Tburst = 2560 ms
	Tburst = 5120 ms
	Tburst = 10240 ms

	DRX-cycle ≤2.56
	Note (5* Nfreq *ceil(Tburst/480))
	Note (5* Nfreq *ceil(Tburst/480))
	Note (5* Nfreq *ceil(Tburst/480))
	Note (5* Nfreq *ceil(Tburst/480))

	Note:
Time depends upon the DRX 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.

For category 1bis UE, when DRX or eDRX_CONN is in use, the UE shall be capable of performing RSRP and RSRQ measurements of at least 4 inter-frequency cells per TDD inter-frequency for up to 3 TDD inter-frequencies and the UE physical layer shall be capable of reporting RSRP and RSRQ 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 in use, Tmeasure_inter is as defined in Table 8.1.2.3.2.2-5, and when eDRX_CONN is in use, Tmeasure_inter  is as defined in Table 8.1.2.3.2.2-6.
Table 8.1.2.3.2.2-5: Requirement to measure TDD interfrequency cells (category 1bis UE)
	DRX cycle length (s)
	Tmeasure_inter (s) (DRX cycles) (normal requirement)
	Tmeasure_inter (s) (DRX cycles) (reduced requirement)

	≤0.08
	Non DRX Requirements in clause 8.1.2.3.2.1 are applicable
	Non DRX Requirements in clause 8.1.2.3.2.1 are applicable

	0.128
	When configuration 2 non DRX Requirements in clause 8.1.2.3.2.1 are applicable,

Otherwise

Note (10*Kn*Nfreq,n)
	When configuration 2 non DRX Requirements in clause 8.1.2.3.2.1 are applicable,

Otherwise

Note (10*Kr*Nfreq,r)

	0.128<DRX-cycle≤2.56
	Note (10*Kn*Nfreq,n)
	Note (10*Kr*Nfreq,r)

	Note:
Time depends upon the DRX cycle in use


Table 8.1.2.3.2.2-6: Requirement to measure TDD inter-frequency cells when eDRX_CONN cycle is used (category 1bis UE)
	eDRX_CONN cycle length (s)
	Tmeasure_inter (s) (eDRX_CONN cycles) (normal requirement)
	Tmeasure_inter (s) (eDRX_CONN cycles) (reduced requirement)

	2.56<eDRX_CONN cycle ≤10.24
	Note (10*Kn*Nfreq,n)
	Note (5*Kr*Nfreq,r)

	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 9.1.3.3 and 9.1.3.4 and the RSRQ measurement accuracy for all measured cells shall be as specified in the sub-clauses 9.1.6.5 and 9.1.6.6.
8.1.2.3.2.2.1
Measurement Reporting Requirements

8.1.2.3.2.2.1.1
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.

8.1.2.3.2.2.1.2
Event-triggered Periodic Reporting

Reported RSRP, RSRQ, and RS-SINR measurements contained in event triggered periodic measurement reports shall meet the requirements in clause 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 8.1.2.3.2.2.1.3.

8.1.2.3.2.2.1.3
Event Triggered Reporting

Reported RSRP, RSRQ, and RS-SINR measurements contained in event triggered measurement reports shall meet the requirements in clause 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 where TTIDCCH is the duration of subframe or slot or subslot when the measurement report is transmitted on the PUSCH with subframe or slot or subslot duration. 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 8.1.2.3.2.2. 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 in clause 8.1.2.3.2.2 and then triggers the measurement report as per TS 36.331 [2], the event triggered measurement reporting delay shall be less than Tmeasure_inter in clause 8.1.2.3.2.2 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.
8.1.2.3.3
E-UTRAN TDD – FDD inter frequency measurements

8.1.2.3.3.1
E-UTRAN TDD – FDD inter frequency measurements when no DRX is used
The requirements in this clause shall apply to UE supporting FDD and TDD.
The requirements in clause 8.1.2.3.1.1 also apply for this section.

8.1.2.3.3.2
E-UTRAN TDD – FDD inter frequency measurements when DRX is used
The requirements in this clause shall apply to UE supporting FDD and TDD.
When DRX or eDRX_CONN cycle is used, the requirements in clause 8.1.2.3.1.2 shall also apply for this section.

8.1.2.3.4
E-UTRAN FDD – TDD inter frequency measurements

8.1.2.3.4.1
E-UTRAN FDD – TDD inter frequency measurements when no DRX is used
The requirements in this clause shall apply to UE supporting FDD and TDD.
The requirements in clause 8.1.2.3.2.1 also apply for this section.

8.1.2.3.4.2
E-UTRAN FDD – TDD inter frequency measurements when DRX is used
The requirements in this clause shall apply to UE supporting FDD and TDD.
When DRX or eDRX_CONN cycle is used, the requirements in clause 8.1.2.3.2.2 shall also apply for this section.

8.1.2.3.5
E-UTRAN FDD-FDD inter frequency measurements with autonomous gaps

8.1.2.3.5.1
Identification of a new CGI of E-UTRA FDD cell with autonomous gaps

No explicit neighbour list is provided to the UE for identifying a new CGI of E-UTRA cell. The UE shall identify and report the CGI when requested by the network for the purpose of ‘reportCGI’. The UE may make autonomous gaps in both downlink reception and uplink transmission for receiving MIB and SIB1 message according to clause 5.5.3.1 of TS 36.331 [2]. Note that a UE is not required to use autonomous gap if si-RequestForHO is set to false. If autonomous gaps are used for measurement with the purpose of ‘reportCGI’, regardless of whether DRX or eDRX_CONN is used or not, or whether SCell(s) are configured or not, the UE shall be able to identify a new CGI of E-UTRA cell within:
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Where

Tbasic_identify_CGI, inter = 150 ms. This is the time period used in the above equation where the maximum allowed time for the UE to identify a new CGI of E-UTRA  cell is defined, provided that the E-UTRA cell has been already identified by the UE.
A cell shall be considered identifiable following conditions are fulfilled:

-
RSRP related side conditions given in Clause 9.1 are fulfilled for a corresponding Band,

-
SCH_RP|dBm and  SCH Ês/Iot according to Annex B.2.3 for a corresponding Band.
The MIB of an E-UTRA cell whose CGI is identified shall be considered decodable by the UE provided the PBCH demodulation requirements are met according to [5].

The requirement for identifying a new CGI of an E-UTRA cell within Tbasic_identify_CGI,inter is applicable when no DRX is used as well as when any of the DRX or eDRX_CONN cycles specified in TS 36.331 [2] is used.
Within the time, 
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, over which the UE identifies the new CGI of E-UTRA cell, the UE shall transmit at least 60 ACK/NACKs on PCell or each of activated SCell(s), provided that:

-
there is continuous DL data allocation,

-
no DRX and no eDRX_CONN cycle is used,

-
no measurement gaps are configured,
-
only one code word is transmitted in each subframe,

-
no MBSFN subframes are configured in the PCell or each of activated SCell(s).

Note :
ACK requirements for CGI reading were derived assuming ShortTTI-r15 is not configured. When ShortTTI-r15 is configured is used, a greater number of transmitted ACK/NACK is expected.

For the UE capable of SRS carrier based switching when configured to perform SRS carrier based switching for SRS transmission and/or RACH transmission via one or more SCells without PUSCH (NOTE: The requirement on the number of ACK/NACKs transmitted during SRS carrier based switching does not need to be tested):

-
the requirements defined in this section shall be met provided during :

-
the SRS carrier based switching does not cause any interruption on the PCell or on any activated SCell during and

-
DL subframe #0 and DL subframe #5 per radio frame of the target E-UTRA are available at the UE.

-
otherwise the time to acquire the new CGI of the E-UTRA cell may be extended or the UE may not be able to transmit the required number of ACK/NACKs on PCell or each of the activated SCell(s).

8.1.2.3.5.2
ECGI Reporting Delay

The ECGI reporting delay occurs due to the delay uncertainty when inserting the ECGI measurement report to the TTI of the uplink DCCH. The delay uncertainty is twice the TTI of the uplink DCCH. When the measurement report is transmitted on the PUSCH with subframe or slot or subslot duration, the delay uncertainty is twice the subframe or slot or subslot of the uplink DCCH. In case DRX is used, the ECGI reporting may be delayed until the next DRX cycle. In case eDRX_CONN is used, the ECGI reporting may be delayed until the next eDRX_CONN cycle. If IDC autonomous denial is configured, an additional delay can be expected.
>>> Change 8
B.7.1
Conditions for Maximum Timing Difference Between Uplink and Downlink Carriers in Carrier Aggregation

This clause defines the condition on the maximum timing difference between the earliest uplink carrier and the latest downlink carrier in carrier aggregation when a UE is configured with at least one serving cell that is configured with dl-STTI-Length-r15 or ShortProcessingTime =TRUE.

The timing difference between the earliest uplink carrier and the latest downlink carrier among all the serving cells configured to the UE is no larger than 
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 when any of the serving cells is configured with dl-STTI-Length-r15=subslot and proc-Timeline-r15=nplus4set1,
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when any of the serving cells is configured with dl-STTI-Length-r15 =subslot and proc-Timeline-r15=nplus6set2,
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 when any of the serving cells is configured with ShortProcessingTime =TRUE,
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 when any of the serving cells is configured with dl-STTI-Length-r15=slot,
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 when any of the serving cells is configured with dl-STTI-Length-r15=subslot and proc-Timeline-r15=nplus6set1,
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 when any of the serving cells is configured with dl-STTI-Length-r15=subslot and proc-Timeline-r15=nplus8set2.

The values of the parameters 
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for i=1,… ,6 are as specified in Table B.7.2-1.

Table B.7.2-1: Maximum Subframe Timing Boundary Difference Between Earliest Uplink Carrier and Latest Downlink Carrier
	Parameter
	Value
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	66.67 μs (Note 1)
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	166.67 μs (Note 2)
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	200.00 μs (Note 3)
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	309.90 μs (Note 4)
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	352.08 μs (Note 5)
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	452.08 μs (Note 6)

	Note 1:
Maximum timing advance with dl-STTI-Length-r15=subslot and proc-Timeline-r15=nplus4set1 [16]

Note 2:
Maximum timing advance with dl-STTI-Length-r15=subslot and proc-Timeline-r15=nplus6set2 [16]

Note 3:
Maximum timing advance with ShortProcessingTime = TRUE [16]

Note 4:
Maximum timing advance with dl-STTI-Length-r15=slot [16]

Note 5:
Maximum timing advance with dl-STTI-Length-r15=subslot and proc-Timeline-r15=nplus6set1 [16]

Note 6:
Maximum timing advance with dl-STTI-Length-r15=subslot and proc-Timeline-r15=nplus8set2 [16]
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