Page 1



3GPP TSG-RAN WG4 Meeting #77 
R4-158388
Anaheim, CA, USA, 16-20 November 2015
	CR-Form-v11.1

	CHANGE REQUEST

	

	
	36.133
	CR
	3262
	rev
	1
	Current version:
	13.1.0
	

	

	For HELP on using this form: comprehensive instructions can be found at 
http://www.3gpp.org/Change-Requests.

	


	Proposed change affects:
	UICC apps
	
	ME
	X
	Radio Access Network
	X
	Core Network
	


	

	Title:

	LAA measurement requirements

	
	

	Source to WG:
	Ericsson

	Source to TSG:
	RAN WG4

	
	

	Work item code:
	LTE_LAA-Core
	
	Date:
	2015-11-9

	
	
	
	
	

	Category:
	B
	
	Release:
	Rel-13

	
	Use one of the following categories:
F  (correction)
A  (mirror corresponding to a change in an earlier release)
B  (addition of feature), 
C  (functional modification of feature)
D  (editorial modification)

Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
	Use one of the following releases:
Rel-8
(Release 8)
Rel-9
(Release 9)
Rel-10
(Release 10)
Rel-11
(Release 11)
Rel-12
(Release 12)
Rel-13
(Release 13)
Rel-14
(Release 14)

	
	

	Reason for change:
	Introducing LAA measurement requirements..

	
	

	Summary of change:
	LAA measurement requirements are specified.

	
	

	Consequences if not approved:
	LAA measurement requirements are missing in Rel-13.



	
	

	Clauses affected:
	New sections: 
8.x (and its subsections), 8.y (and its subsections), B.2.x, B.2.(x+1)

	
	

	
	Y
	N
	
	

	Other specs
	
	
	 Other core specifications

	TS/TR ... CR ... 

	affected:
	Y
	
	 Test specifications
	TS 36.521-3 

	(show related CRs)
	
	
	 O&M Specifications
	TS/TR ... CR ... 

	
	

	Other comments:
	


--- Start of Change 1---
8.x
Discovery Signal Measurements under Operation with Frame Structure 3
8.x.1
Introduction

This section contains requirements on the UE for measurement reporting in RRC_CONNECTED state when discovery signal [16] is configured. The requirements are specified for E-UTRA CRS based discovery signal measurements and CSI-RS based discovery signal measurements. 

The requirements in Section 8.x.2 shall apply for CRS based discovery signal measurements comprising RSRP and RSRQ measurements [4]. The requirements in Section 8.x.3 shall apply for CSI-RS based discovery signal measurements comprising CSI-RSRP measurements [4].
The measurement quantities are defined in [4], the measurement model is defined in [22] and measurement accuracy requirements are specified in Section 9. Control of measurement reporting is specified in TS 36.331 [2].

The requirements in this Section shall apply for carrier with E-UTRA operation following the frame structure type 3 [16].

The requirements in Section 9 are applicable for a UE performing measurements according to Section 8.x.
8.x.2
CRS based discovery signal measurements

8.x.2.1
E-UTRAN intra-frequency measurements
NOTE: The requirements in this section are applicable only for measurements on SCC following the frame structure type 3 [16].
The UE shall be able to identify new intra-frequency FS3 cells and perform measurements of identified intra-frequency cells without an explicit intra-frequency neighbour cell list containing physical layer cell identities. During the RRC_CONNECTED state the UE shall continuously measure identified intra-frequency cells and additionally search for and identify new intra-frequency cells.
8.x.2.1.1
Requirements

8.x.2.1.1.1
Requirements when no DRX is used
When no DRX is in use the UE shall be able to identify a new detectable FS3 intra-frequency cell within Tidentify_intra_SCE,

Tidentify_intra_FS3 = Tdetect intra_FS3 + Tmeasure intra_FS3_CRS, 

where:
Tdetect intra_FS3 is the intra-frequency period for cell detection as specified in Table 8.x.2.1.1.1-1,

Tmeasure_intra_FS3_CRS is the intra-frequency period for measurements as shown in Table 8.x.2.1.1.1-2,
TDMTC_periodicity is the discovery signal measurement timing configuration periodicity of higher layer, 
L is the number of configured discovery signal occasions which are not available during Tdetect intra_FS3 for cell detection at the UE due to the absence of the necessary radio signals,
M is the number of configured discovery signal occasions which are not available during Tmeasure_intra_FS3_CRS for the measurements at the UE due to the absence of the necessary radio signals.
Table 8.x.2.1.1.1-1: Intra-frequency cell detection under operation with frame structure 3
	SCH Ês/Iot
	Tdetect intra_FS3, [ms]

	[0] ≤ SCH Ês/Iot
	([1]+L) * TDMTC_periodicity

	[-6] ≤ SCH Ês/Iot < [0]
	([4]+L) * TDMTC_periodicity


A cell shall be considered detectable when

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

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

-
SCH_RP is according to Annex B.2.x for a corresponding Band and SCH Ês/Iot is according to Table 8.x.2.1.1.1-1.
Identification of a cell shall include detection of the cell and additionally performing a single measurement with measurement period of Tmeasure_intra_FS3_CRS when no DRX is used. If higher layer filtering is used, an additional cell identification delay can be expected.
In the RRC_CONNECTED state the measurement period for intra-frequency measurements is Tmeasure_intra_FS3_CRS as shown in Table 8.x.2.1.1.1-2, when no DRX is in use. The UE shall be capable of performing RSRP and RSRQ measurements for 3 identified intra-frequency cells, and the UE physical layer shall be capable of reporting measurements to higher layers within the measurement period of Tmeasure_intra_FS3_CRS.
Table 8.x.2.1.1.1-2: Intra-frequency measurement requirements under operation with frame structure 3
	Measurement bandwidth [RB]
	CRS Ês/Iot
	Discovery signal occasion duration (ds-OccasionDuration) [ms]
	Tmeasure_intra_FS3_CRS [ms]
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6
	[0] ≤ CRS Ês/Iot
	1
	([3]+M) * TDMTC_periodicity
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6
	[-6] ≤ CRS Ês/Iot < [0]
	1
	([5]+M) * TDMTC_periodicity
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25
	[0] ≤ CRS Ês/Iot
	1
	([1]+M) * TDMTC_periodicity

	
[image: image4.wmf]³

25
	[-6] ≤ CRS Ês/Iot < [0]
	1
	([3]+M) * TDMTC_periodicity


The RSRP measurement accuracy for all measured cells shall be as specified in Section TBD, and the RSRQ measurement accuracy for all measured cells shall be as specified in Section TBD.

8.x.2.1.1.1.1
Measurement Reporting Requirements

8.x.2.1.1.1.1.1
Periodic Reporting

Reported RSRP and RSRQ measurements contained in periodically triggered measurement reports shall meet the requirements in Sections TBD and TBD, respectively.

8.x.2.1.1.1.1.2
Event-triggered Periodic Reporting

Reported RSRP and RSRQ measurements contained in event triggered periodic measurement reports shall meet the requirements in Sections TBD and TBD, respectively.

The first report in event triggered periodic measurement reporting shall meet the requirements specified in Section 8.x.2.1.1.1.1.3.

8.x.2.1.1.1.1.3
Event Triggered Reporting

Reported RSRP and RSRQ measurements contained in event triggered measurement reports shall meet the requirements in Sections TBD and 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 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_intra_FS3 defined in Section 8.x.2.1.1.1. When L3 filtering is used or IDC autonomous denial is configured an additional delay can be expected.

If a cell which has been detectable at least for the time period Tidentify_intra_FS3 defined in Section 8.x.2.1.1.1 becomes undetectable for a period ≤ 5 seconds and then the cell becomes detectable again and triggers an event, the event triggered measurement reporting delay shall be less than Tmeasure_intra_FS3_CRS provided the timing to that cell has not changed more than ( 50 Ts and the L3 filter has not been used. When L3 filtering is used or IDC autonomous denial is configured, an additional delay can be expected.
8.x.2.1.1.2
Requirements when DRX is used
When DRX is in use the UE shall be able to identify a new detectable FS3 intra-frequency cell within Tidentify_intra_FS3_DRX.
Tidentify_intra_FS3_DRX = Tdetect_intra_FS3_DRX + Tmeasure_intra_FS3_CRS_DRX, 

where:
Tdetect_intra_FS3_DRX is the intra-frequency period for cell detection as shown in Table 8.x.2.1.1.2-1,
Tmeasure_intra_FS3_CRS_DRX is the intra-frequency period for measurements as shown in Table 8.x.2.1.1.2-2, 

TDMTC_periodicity is the discovery signal measurement timing configuration periodicity of higher layer, 
L is the number of configured discovery signal occasions during ON DURATION and which are not available during Tdetect intra_FS3_DRX for cell detection at the UE due to the absence of the necessary radio signals,

M is the number of configured discovery signal occasions during ON DURATION and which are not available during Tmeasure_intra_FS3_CRS_DRX for the measurements at the UE due to the absence of the necessary radio signals.
Table 8.x.2.1.1.2-1: Intra-frequency cell detection under operation with frame structure 3
	SCH Ês/Iot
	Tdetect intra_FS3_CRS_DRX, [ms]

	[0] ≤ SCH Ês/Iot
	(TBD+L) *  Max{ TDMTC_periodicity, DRX cycle length }

	[-6] ≤ SCH Ês/Iot < [0]
	(TBD+L) *  Max{ TDMTC_periodicity, DRX cycle length }


A cell shall be considered detectable when

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

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

-
SCH_RP is according to Annex B.2.x for a corresponding Band and SCH Ês/Iot is according to Table 8.x.2.1.1.2-1.
Identification of a cell shall include detection of the cell and additionally performing a single measurement with measurement period of Tmeasure_intra_FS3_ CRS_DRX when DRX is used. If higher layer filtering is used, an additional cell identification delay can be expected.
In the RRC_CONNECTED state the measurement period for intra-frequency measurements is Tmeasure_ intra_FS3_CRS_DRX as shown in Table 8.x.2.1.1.2-2, when DRX is in use. The UE shall be capable of p performing RSRP and RSRQ measurements for 3 identified intra-frequency cells, and the UE physical layer shall be capable of reporting measurements to higher layers within the measurement period of Tmeasure_intra_FS3_CRS_DRX.
Table 8.x.2.1.1.2-2: Intra-frequency measurement requirements under operation with frame structure 3
	Measurement bandwidth [RB]
	CRS Ês/Iot
	Discovery signal occasion duration (ds-OccasionDuration) [ms]
	Tmeasure_intra_FS3_CRS_DRX, [ms]
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6
	[0] ≤ CRS Ês/Iot
	1
	([3]+M) * Max{ TDMTC_periodicity, DRX cycle length }
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6
	[-6] ≤ CRS Ês/Iot < [0]
	1
	([5]+M) * Max{ TDMTC_periodicity, DRX cycle length }
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25
	[0] ≤ CRS Ês/Iot
	1
	([1]+M) * Max{ TDMTC_periodicity, DRX cycle length }
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25
	[-6] ≤ CRS Ês/Iot < [0]
	1
	([3]+M) * Max{ TDMTC_periodicity, DRX cycle length }


The RSRP measurement accuracy for all measured cells shall be as specified in Section TBD, and the RSRQ measurement accuracy for all measured cells shall be as specified in Section TBD.

8.x.2.1.1.2.1
Measurement Reporting Requirements

8.x.2.1.1.2.1.1
Periodic Reporting

Reported RSRP and RSRQ measurements contained in periodically triggered measurement reports shall meet the requirements in Sections TBD and TBD, respectively.

8.x.2.1.1.2.1.2
Event-triggered Periodic Reporting

Reported RSRP and RSRQ measurements contained in event triggered periodic measurement reports shall meet the requirements in Sections TBD and TBD, respectively.

The first report in event triggered periodic measurement reporting shall meet the requirements specified in Section 8.x.2.1.1.2.1.3.

8.x.2.1.1.2.1.3
Event Triggered Reporting

Reported RSRP and RSRQ measurements contained in event triggered measurement reports shall meet the requirements in Sections TBD and 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 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_intra_FS3_DRX defined in Section 8.x.2.1.1.2. When L3 filtering is used or IDC autonomous denial is configured an additional delay can be expected. 
If a cell which has been detectable at least for the time period Tidentify_intra_FS3_DRX defined in Section 8.x.2.1.1.2 becomes undetectable for a period ≤ 5 seconds and then the cell becomes detectable again and triggers an event, the event triggered measurement reporting delay shall be less than Tmeasuer_intra_FS3_CRS_DRX provided the timing to that cell has not changed more than ( 50 Ts and the L3 filter has not been used. When L3 filtering is used or IDC autonomous denial is configured, an additional delay can be expected.
8.x.2.2
E-UTRAN inter-frequency measurements
Editor’s note: the requirements are TBD.

8.x.3
CSI-RS based discovery signal measurements
8.x.3.1
E-UTRAN intra-frequency measurements
The UE shall be able to identify new intra-frequency FS3 TPs and perform CSI-RSRP measurements of intra-frequency TPs with an explicit intra-frequency TP list containing physical layer cell identities. During the RRC_CONNECTED state the UE shall continuously measure identified intra-frequency TPs and additionally search for and identify new intra-frequency TPs.
8.x.3.1.1
Requirements

8.x.3.1.1.1
Requirements when no DRX is used

When no DRX is in use the UE shall be able to identify a new detectable FS3 intra-frequency TP within Tidentify_intra_TP_FS3.
Tidentify_intra_TP_FS3 = Tidentify_intra_FS3 + Tmeasure_intra_FS3_CSI-RS,
where

Tidentify_intra_FS3 is the intra-frequency period for cell identification in Section 8.x.2.1.1.1, 
Tmeasure_ intra_FS3_CSI-RS is the intra-frequency period for TP measurement as shown in Table 8.x.3.1.1.1-1, 

TDMTC_periodicity is the discovery signal measurement timing configuration periodicity of higher layer,

M is the number of configured discovery signal occasions which are not available during Tmeasure_ intra_FS3_CSI-RS for the measurements at the UE due to the absence of the necessary radio signals.
A TP shall be considered detectable when
-
CSI-RSRP related side conditions given in Section TBD are fulfilled for a corresponding Band,

-
SCH_RP is according to Annex B.2.x for a corresponding Band and SCH Ês/Iot is according to Section 8.x.2.1.1.1.
Identification of a TP shall include identification of the cell and additionally performing a single measurement on the TP within the measurement period of Tmeasure_ intra_FS3_CSI-RS when no DRX is used. If higher layer filtering is used, an additional TP identification delay can be expected.
In the RRC_CONNECTED state the measurement period for intra-frequency measurements is Tmeasure_intra_FS3_CSI-RS as shown in table 8.x.3.1.1.1-1, when no DRX is in use. The UE shall be capable of performing CSI-RSRP measurements for 3 identified intra-frequency TPs, and the UE physical layer shall be capable of reporting measurements to higher layers with the measurement period of Tmeasure_intra_FS3_CSI-RS
Table 8.x.3.1.1.1-1: Intra-frequency TP measurement requirements under operation with frame structure 3
	Measurement bandwidth [RB]
	CSI-RS Ês/Iot
	Discovery signal occasion duration (ds-OccasionDuration) [ms]
	Tmeasure_intra_FS3_CSI-RS, [ms]
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6
	[0] ≤ CSI-RS Ês/Iot
	1
	([3]+M) * TDMTC_periodicity
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6
	[-6] ≤ CSI-RS Ês/Iot < [0]
	1
	([5]+M) * TDMTC_periodicity
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25
	[0] ≤ CSI-RS Ês/Iot
	1
	([1]+M) * TDMTC_periodicity
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25
	[-6] ≤ CSI-RS Ês/Iot < [0]
	1
	([3]+M) * TDMTC_periodicity


The CSI-RSRP measurement accuracy for all measured TPs shall be as specified in Section TBD.

8.x.3.1.1.1.1
Measurement Reporting Requirements

8.x.3.1.1.1.1.1
Periodic Reporting

Reported CSI-RSRP measurements contained in periodically triggered measurement reports shall meet the requirements in Section TBD.

8.x.3.1.1.1.1.2
Event-triggered Periodic Reporting

Reported CSI-RSRP measurements contained in event triggered periodic measurement reports shall meet the requirements in Section TBD.

The first report in event triggered periodic measurement reporting shall meet the requirements specified in Section 8.x.3.1.1.1.1.3.

8.x.3.1.1.1.1.3
Event Triggered Reporting

Reported CSI-RSRP measurements contained in event triggered measurement reports shall meet the requirements in Section TBD.

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 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_intra_TP_FS3 defined in Section 8.x.3.1.1.1. When L3 filtering is used or IDC autonomous denial is configured an additional delay can be expected.

If a TP which has been detectable at least for the time period Tidentify_intra_TP_FS3 defined in Section 8.x.3.1.1.1 becomes undetectable for a period ≤ 5 seconds and then the TP becomes detectable again and triggers an event, the event triggered measurement reporting delay shall be less than Tmeasure_intra_FS3_CSI-RS provided the timing to that TP has not changed more than ( 50 Ts and the L3 filter has not been used. When L3 filtering is used or IDC autonomous denial is configured, an additional delay can be expected.
8.x.3.1.1.2
Requirements when DRX is used

When DRX is in use the UE shall be able to identify a new detectable FS3 intra-frequency TP within Tidentify_intra_TP_FS3_DRX.

 Tidentify_intra_TP_FS3_DRX = Tidentify_intra_FS3_DRX + Tmeasure_ intra_FS3_CSI-RS_DRX, 

where:

Tidentify_intra_FS3_DRX is the intra-frequency period for cell identification in Section 8.x.2.1.1.2. 
Tmeasure_ intra_FS3_CSI-RS_DRX is the intra-frequency period for TP measurement as shown in Table 8.x.3.1.1.2-1, where

TDMTC_periodicity is the discovery signal measurement timing configuration periodicity of higher layer,

M is the number of configured discovery signal occasions during ON DURATION and which are not available duting Tmeasure_intra_FS3_CSI-RS_DRX for the measurements at the UE due to the absence of the necessary radio signals.
A TP shall be considered detectable when

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

-
SCH_RP is according to Annex B.2.x for a corresponding Band and SCH Ês/Iot is according to Section 8.x.2.1.1.2.
Identification of a TP shall include identification of the cell and additionally performing a single measurement on the TP within measurement period of Tmeasure_intra_FS3_CSI-RS_DRX when DRX is used. If higher layer filtering is used, an additional TP identification delay can be expected.
In the RRC_CONNECTED state the measurement period for intra frequency measurements is Tmeasure_intra_FS3_CSI-RS_DRX as shown in Table 8.x.3.1.1.2-1, when DRX is in use. The UE shall be capable of performing CSI-RSRP measurements for 3 identified intra-frequency TPs, and the UE physical layer shall be capable of reporting measurements to higher layers with the measurement period of Tmeasure_intra_FS3_CSI-RS_DRX.
Table 8.x.3.1.1.2-1: Intra-frequency TP measurement requirements under operation with frame structure 3
	Measurement bandwidth [RB]
	CSI-RS Ês/Iot
	Discovery signal occasion duration (ds-OccasionDuration) [ms]
	Tmeasure_intra_FS3_CSI-RS_DRX, [ms]
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6
	[0] ≤ CSI-RS Ês/Iot
	1
	([3]+M) * Max{ TDMTC_periodicity, DRX cycle length }
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6
	[-6]≤ CSI-RS Ês/Iot<[0]
	1
	([5]+M) * Max{ TDMTC_periodicity, DRX cycle length }
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25
	[0] ≤ CSI-RS Ês/Iot
	1
	([1]+M) * Max{ TDMTC_periodicity, DRX cycle length }
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25
	[-6]≤ CSI-RS Ês/Iot<[0]
	1
	([3]+M) * Max{ TDMTC_periodicity, DRX cycle length }


The CSI-RSRP measurement accuracy for all measured TPs shall be as specified in Section TBD.

8.x.3.1.1.2.1
Measurement Reporting Requirements

8.x.3.1.1.2.1.1
Periodic Reporting

Reported CSI-RSRP measurements contained in periodically triggered measurement reports shall meet the requirements in Section TBD.

8.x.3.1.1.2.1.2
Event-triggered Periodic Reporting

Reported CSI-RSRP measurements contained in event triggered periodic measurement reports shall meet the requirements in Section TBD.

The first report in event triggered periodic measurement reporting shall meet the requirements specified in Section 8.x.3.1.1.2.1.3.

8.x.3.1.1.2.1.3
Event Triggered Reporting

Reported CSI-RSRP measurements contained in event triggered measurement reports shall meet the requirements in Section TBD.

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 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_intra_TP_FS3_DRX defined in Section 8.x.3.1.1.2. When L3 filtering is used or IDC autonomous denial is configured an additional delay can be expected.

If a TP which has been detectable at least for the time period Tidentify_intra_TP_FS3_DRX defined in Section 8.x.3.1.1.2 becomes undetectable for a period ≤ 5 seconds and then the TP becomes detectable again and triggers an event, the event triggered measurement reporting delay shall be less than Tmeasure_intra_FS3_CSI-RS_DRX provided the timing to that TP has not changed more than ( 50 Ts and the L3 filter has not been used. When L3 filtering is used or IDC autonomous denial is configured, an additional delay can be expected.
8.x.3.2
E-UTRAN inter-frequency measurements
Editor’s note: requirements are TBD.
8.x.4
RSSI measurements
8.x.4.1
E-UTRAN intra-frequency measurements
NOTE: The requirements in this section are applicable only for measurements on SCC following the frame structure type 3 [16].
The UE physical layer shall be capable of performing the RSSI measurements on one or more serving carriers, if the carrier(s) are indicated by higher layers [2], and reporting the RSSI measurements to higher layers.

Editor’s note: Requirements are TBD.

8.x.4.2
E-UTRAN inter-frequency measurements
The UE physical layer shall be capable of performing the RSSI measurements on one or more serving carriers, if the carrier(s) are indicated by higher layers [2], and reporting the RSSI measurements to higher layers.

Editor’s note: Requirements are TBD.

8.y
Discovery Signal Measurements for E-UTRA Carrier Aggregation under Operation with Frame Structure 3
8.y.1
Introduction

This section contains requirements on UE capabilities for support of E-UTRA carrier aggregation. 

Non configured frequencies may be measured with measurement gaps according to the requirements in Section 8.x.2.2 and Section 8.x.3.2. 

The requirements in Section 8.y shall apply for E-UTRA carrier aggregation of one FDD PCell or one TDD PCell and SCells one one or more SCCs, where all SCCs are following the frame structure type 3 [16].

8.y.2
CRS based discovery signal measurements for E-UTRA carrier aggregation
8.y.2.1
Introduction
The requirements in Section 8.y.2 shall apply for CRS based discovery signal measurements comprising RSRP and RSRQ measurements [4]. 
8.y.2.2
Measurements of a secondary component carrier

A secondary component carrier may be activated and deactivated by MAC-CE commands as specified in [17]. The applicable performance requirements depend on whether the SCell on the corresponding frequency is actived or deactivated.

8.y.2.3
Measurements of a secondary component carrier with active SCell

When the SCell is activated, measurement performance requirements for the frequency are those given in Section 8.x.2.1. If common DRX is in use, then the requirements for that secondary component carrier are given by the DRX requirements in Section 8.x.2.1.1.2, otherwise the non-DRX requirements are applicable. The applicable measurement accuracy requirements are in Section TBD.

8.y.2.4
Measurements of a secondary component carrier with deactivated SCell

This section defines the measurement requirements of a secondary component carrier with deactivated SCell based on the parameter measCycleSCell defined in TS 36.331 [2].
8.y.2.4.1
E-UTRAN secondary component carrier measurements when no common DRX is used

When no DRX is in use the UE shall be able to identify a new detectable cell on a secondary component carrier within Tidentify_SCC_FS3, according to the parameter measCycleSCell. 
Tidentify_SCC_FS3 = Tdetect SCC_FS3 + Tmeasure_SCC_FS3_CRS, 

where:
Tdetect SCC_FS3 is the time period for cell detection as specified in Table 8.y.2.4.1-1,

Tmeasure_SCC_FS3_CRS is thetime period for measurements as shown in Table 8.y.2.4.1-2,
TDMTC_periodicity is the discovery signal measurement timing configuration periodicity of higher layer, 
L is the number of configured discovery signal occasions which are not available during Tdetect SCC_FS3 for cell detection at the UE due to the absence of the necessary radio signals,

M is the number of configured discovery signal occasions which are not available during Tmeasure_SCC_FS3_CRS for the measurements at the UE due to the absence of the necessary radio signals.
Table 8.y.2.4.1-1: Intra-frequency cell detection on SCC under operation with frame structure 3 with deactivated SCell
	SCH Ês/Iot
	Tdetect SCC_FS3, [ms]

	[0] ≤ SCH Ês/Iot
	([1]+L) * measCycleSCell

	[-6] ≤ SCH Ês/Iot < [0]
	([5]+L) * measCycleSCell


A cell shall be considered detectable when

-
RSRP related side condition given in Section TBD are fulfilled for a corresponding Band,

-
 SCH_RP|dBm is according to Annex B.2.x for a corresponding Band and SCH Ês/Iot is according to Table 8.y.2.4.1-1.
The measurement period for deactivated SCell measurements is Tmeasure_SCC_FS3_CRS according to the parameter measCycleSCell shown in Table 8.y.2.4.1-1.
Table 8.y.2.4.1-2: Intra-frequency cell measurement requirements on SCC under operation with frame structure 3 with deactivated SCell
	Measurement bandwidth [RB]
	CRS Ês/Iot
	Discovery signal occasion duration (ds-OccasionDuration) [ms]
	Tmeasure_SCC_FS3_CRS [ms]
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6
	[0] ≤ CRS Ês/Iot
	1
	([3]+M) * measCycleSCell
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	[-6] ≤ CRS Ês/Iot < [0]
	1
	([5]+M) * measCycleSCell
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	[0] ≤ CRS Ês/Iot
	1
	([1]+M) * measCycleSCell
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25
	[-6] ≤ CRS Ês/Iot < [0]
	1
	([3]+M) * measCycleSCell


The UE shall be capable of performing RSRP and RSRQ measurements for 3 identified cells on a secondary component carrier, and the UE physical layer shall be capable of reporting measurements to higher layers within the measurement period of Tmeasure_SCC_FS3_CRS.

The measurement accuracy for all measured cells shall be as specified in Section TBD. 

A UE may reconfigure the receiver bandwidth or turn on/off one of the RF chains when performing measurements on one or two SCCs with deactivated SCell. This may cause interruptions on PCell or an activated SCell that are specified in Section 7.8.
8.y.2.4.1.1
Measurement Reporting Requirements

8.y.2.4.1.1.1
Periodic Reporting

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

8.y.2.4.1.1.2
Event-triggered Periodic Reporting

Reported measurements contained in event triggered periodic measurement reports shall meet the requirements in Section 9.

The first report in event triggered periodic CRS based measurement reporting shall meet the requirements specified in Section 8.y.2.4.1.1.3.

8.y.2.4.1.1.3
Event Triggered Reporting

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

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 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 is 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_SCC_FS3 defined in Section 8.y.2.4.1. When L3 filtering is used or IDC autonomous denial is configured an additional delay can be expected.

If a cell which has been detectable at least for the time period Tidentify_SCC_FS3 defined in Section 8.y.2.4.1 becomes undetectable for a period ≤ 5 seconds and then the cell becomes detectable again and triggers an event, the event triggered measurement reporting delay shall be less than Tmeasure_SCC_FS3_CRS provided the timing to that cell has not changed more than ( 50 Ts and the L3 filter has not been used. When L3 filtering is used an additional delay can be expected.

8.y.2.4.2
E-UTRAN secondary component carrier measurements when common DRX is used

When DRX is in use the UE shall be able to identify a new detectable FS3 cell on a secondary component carrier within Tidentify_SCC_FS3_DRX, according to the parameter measCycleSCell.

Tidentify_SCC_FS3_DRX = Tdetect_SCC_FS3_ DRX + Tmeasure_SCC_FS3_CRS_DRX, 
where:
Tdetect_SCC_FS3_DRX is the time period for cell detection as shown in Table 8.y.2.4.2-1,
Tmeasure_SCC_FS3_CRS_DRX is the time period for measurements as shown in Table 8.y.2.4.2-2, 

TDMTC_periodicity is the discovery signal measurement timing configuration periodicity of higher layer, 
L is the number of configured discovery signal occasions during ON DURATION and which are not available during Tdetect SCC_FS3_DRX for cell detection at the UE due to the absence of the necessary radio signals,

M is the number of configured discovery signal occasions during ON DURATION and which are not available during Tmeasure_SCC_FS3_CRS_DRX for the measurements at the UE due to the absence of the necessary radio signals.
Table 8.y.2.4.2-1: Cell detection on SCC under operation with frame structure 3
	SCH Ês/Iot
	Tdetect SCC_FS3_ DRX, [ms]

	[0] ≤ SCH Ês/Iot
	(TBD+L) *  Max{ measCycleSCell, DRX cycle length }

	[-6] ≤ SCH Ês/Iot < [0]
	(TBD +L) *  Max{ measCycleSCell, DRX cycle length }


A cell shall be considered detectable when

-
RSRP related side condition given in Section TBD are fulfilled for a corresponding Band,

-
 SCH_RP|dBm is according to Annex B.2.x for a corresponding Band and SCH Ês/Iot is according to Table 8.y.2.4.2-1.
The measurement period for deactivated scell measurements is Tmeasure_scc_CRS_DRX according to the parameter measCycleSCell shown in Table 8.y.2.4.2-2.
Table 8.y.2.4.2-2: Measurement requirements on SCC under operation with frame structure 3
	Measurement bandwidth [RB]
	CRS Ês/Iot
	Discovery signal occasion duration (ds-OccasionDuration) [ms]
	Tmeasure_SCC_FS3_CRS_DRX, [ms]
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	[0] ≤ CRS Ês/Iot
	1
	([3]+M) * Max{ measCycleSCell, DRX cycle length }
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	[-6] ≤ CRS Ês/Iot < [0]
	1
	([5]+M) * Max{ measCycleSCell, DRX cycle length }
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	[0] ≤ CRS Ês/Iot
	1
	([1]+M) * Max{ measCycleSCell, DRX cycle length }
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25
	[-6] ≤ CRS Ês/Iot < [0]
	1
	([3]+M) * Max{ measCycleSCell, DRX cycle length }


The UE shall be capable of performing RSRP and RSRQ measurements for 3 identified cells on a secondary component carrier, and the UE physical layer shall be capable of reporting measurements to higher layers with the measurement period of Tmeasure_SCC_FS3_CRS_DRX.
The measurement accuracy for all measured cells shall be as specified in Section TBD.

A UE may reconfigure receiver bandwidth taking into account the SCell activation/deactivation status, and when making measurements of cells on one or two SCCs with deactivated SCell. This may cause interruptions (packet drops) to a PCell or an activated SCell. No interruptions while the On Duration timer is running shall be allowed when common DRX is used. The requirement considers only interruptions due to reconfiguration of the receiver bandwidth, and not due to other causes such as RF impairments or channel conditions.

8.y.2.4.2.1
Measurement Reporting Requirements

8.y.2.4.2.1.1
Periodic Reporting

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

8.y.2.4.2.1.2
Event-triggered Periodic Reporting

Reported measurements contained in event triggered periodic measurement reports shall meet the requirements in Section 9.

The first report in event triggered periodic measurement reporting shall meet the requirements specified in Section 8.y.2.4.2.1.3.

8.y.2.4.2.1.3
Event Triggered Reporting

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

The UE shall not send any event triggered CRS based 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 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 is 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_scc_CRS defined in Section 8.y.2.4.2. When L3 filtering is used or IDC autonomous denial is configured an additional delay can be expected.

If a cell which has been detectable at least for the time period Tidentify_scc_SCE_DRX defined in Section 8.y.2.4.2 becomes undetectable for a period ≤ 5 seconds and then the cell becomes detectable again and triggers an event, the event triggered measurement reporting delay shall be less than Tmeasure_scc_CRS_DRX provided the timing to that cell has not changed more than ( 50 Ts and the L3 filter has not been used. When L3 filtering is used an additional delay can be expected.

8.y.3
Requirements for CSI-RS based discovery signal measurements for E-UTRA carrier aggregation
8.y.3.1
Introduction
The requirements in Section 8.y.3 shall apply for CSI-RS based discovery signal measurements comprising CSI-RSRP measurements [4].
8.y.3.2
Measurements of a secondary component carrier

A Secondary component carrier may be activated and deactivated by MAC-CE commands as specified in [17]. The applicable performance requirements depend on whether the SCell on the corresponding frequency is actived or deactivated.

8.y.3.3
Measurements of a secondary component carrier with active SCell

When the SCell is activated, measurement performance requirements for the frequency are those given in Section 8.x.3.1. If common DRX is in use, then the requirements for that secondary component carrier are given by the DRX requirements in Section 8.x.3.1.1.2, otherwise the non DRX requirements are applicable. The applicable measurement accuracy requirements are in Section TBD.

8.y.3.4
Measurements of a secondary component carrier with deactivated SCell

This section defines the measurement requirements of a secondary component carrier with deactivated SCell based on the parameter measCycleSCell defined in TS 36.331 [2].
8.y.3.4.1
E-UTRAN secondary component carrier measurements when no common DRX is used

When no DRX is in use the UE shall be able to identify a new detectable FS3 TP on a secondary component carrier within Tidentify_SCC_TP_FS3, according to the parameter measCycleSCell. 
Tidentify_SCC_TP_FS3 = Tidentify_SCC_FS3 + Tmeasure_SCC_FS3_CSI-RS,

where:

Tidentify_SCC_FS3 is the time period for cell identification in Section 8.y.2.4.1, 
Tmeasure_SCC_FS3_CSI-RS is the time period for TP measurement in Table 8.y.3.4.1-1,

M is the number of configured discovery signal occasions which are not available for the measurements at the UE during Tmeasure_SCC_FS3_CSI-RS due to the absence of the necessary radio signals.
Table 8.y.3.4.1-1: Measurement requirements for a TP on SCC under operation with frame structure 3
	Measurement bandwidth [RB]
	CSI-RS Ês/Iot
	Discovery signal occasion duration (ds-OccasionDuration) [ms]
	Tmeasure_SCC_FS3_CSI-RS [ms]
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	[0] ≤ CSI-RS Ês/Iot
	1
	([3]+M) * measCycleSCell
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	[-6] ≤ CSI-RS Ês/Iot < [0]
	1
	([5]+M) * measCycleSCell
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	[0] ≤ CSI-RS Ês/Iot
	1
	([1]+M) * measCycleSCell

	
[image: image28.wmf]³

25
	[-6] ≤ CSI-RS Ês/Iot < [0]
	1
	([3]+M) * measCycleSCell


A cell shall be considered detectable when

-
CSI-RSRP related side condition given in Section TBD are fulfilled for a corresponding Band,

-
 SCH_RP|dBm is according to Annex B.2.(x+1) for a corresponding Band and SCH  Ês/Iot is accordin g to Table 8.y.2.4.1-1. 
The UE shall be capable of performing RSRP measurements for 3 identified TPs on a secondary component carrier, and the UE physical layer shall be capable of reporting measurements to higher layers with the measurement period of Tmeasure_SCC_FS3_CSI-RS.

The measurement accuracy for all measured TPs shall be as specified in Section TBD.

A UE may reconfigure the receiver bandwidth or turn on/off one of the RF chains when performing measurements on one or two SCCs with deactivated SCell. This may cause interruptions on PCell or an activated SCell that are specified in Section 7.8.
8.y.3.4.1.1
Measurement Reporting Requirements

8.y.3.4.1.1.1
Periodic Reporting

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

8.y.3.4.1.1.2
Event-triggered Periodic Reporting

Reported measurements contained in event triggered periodic measurement reports shall meet the requirements in Section 9.

The first report in event triggered periodic measurement reporting shall meet the requirements specified in Section 8.y.3.4.1.1.3.

8.y.3.4.1.1.3
Event Triggered Reporting

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

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 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 is 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_SCC_TP_FS3 defined in Section 8.y.3.4.1. When L3 filtering is used or IDC autonomous denial is configured an additional delay can be expected.

If a TP which has been detectable at least for the time period Tidentify_SCC_TP_FS3 defined in Section 8.y.3.4.1 becomes undetectable for a period ≤ 5 seconds and then the TP becomes detectable again and triggers an event, the event triggered measurement reporting delay shall be less than Tmeasure_SCC_FS3_CSI-RS provided the timing to that TP has not changed more than ( 50 Ts and the L3 filter has not been used. When L3 filtering is used an additional delay can be expected.

8.y.3.4.2
E-UTRAN secondary component carrier measurements when common DRX is used

When DRX is in use the UE shall be able to identify a new detectable FS3 TP on a secondary component carrier within Tidentify_SCC_TP_FS3_DRX, according to the parameter measCycleSCell. 
Tidentify_SCC_TP_FS3_DRX = Tidentify_SCC_FS3_DRX + Tmeasure_SCC_FS3_CSI-RS_DRX,

where:

Tidentify_SCC_FS3_DRX is the time period for cell identification in Section 8.y.2.4.2, 
Tmeasure_SCC_FS3_CSI-RS_DRX is the time period for TP measurement in Table 8.y.3.4.2-1,
M is the number of configured discovery signal occasions during ON DURATION and which are not available during Tmeasure_SCC_FS3_CSI-RS_DRX for the measurements at the UE due to the absence of the necessary radio signals.
Table 8.y.3.4.2-1: Measurement requirements for a TP on SCC under operation with frame structure 3
	Measurement bandwidth [RB]
	CSI-RS Ês/Iot
	Discovery signal occasion duration (ds-OccasionDuration) [ms]
	Tmeasure_SCC_FS3_CSI-RS_DRX, [ms]
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6
	[0] ≤ CSI-RS Ês/Iot
	1
	([3]+M) * Max{ measCycleSCell, DRX cycle length }
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6
	[-6] ≤ CSI-RS Ês/Iot < [0]
	1
	([5]+M) * Max{ measCycleSCell, DRX cycle length }
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	[0] ≤ CSI-RS Ês/Iot
	1
	([1]+M) * Max{ measCycleSCell, DRX cycle length }
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	[-6] ≤ CSI-RS Ês/Iot < [0]
	1
	([3]+M) * Max{ measCycleSCell, DRX cycle length }


A cell shall be considered detectable when

-
CSI-RSRP related side condition given in Section TBD are fulfilled for a corresponding Band,

-
SCH_RP|dBm is according to Annex B.2.(x+1) for a corresponding Band and SCH Ês/Iot  is according to Table 8.y.2.4.2-1.
The UE shall be capable of performing CSI-RSRP measurements for 3 identified TPs on a secondary component carrier, and the UE physical layer shall be capable of reporting measurements to higher layers with the measurement period of Tmeasure_SCC_FS3_CSI-RS_DRX.
The measurement accuracy for all measured TPs shall be as specified in Section TBD.

A UE may reconfigure receiver bandwidth taking into account the SCell activation/deactivation status, and when making measurements of TPs on one or two SCCs with deactivated SCell. This may cause interruptions (packet drops) to a PCell or an activated SCell. No interruptions while the On Duration timer is running shall be allowed when common DRX is used. The requirement considers only interruptions due to reconfiguration of the receiver bandwidth, and not due to other causes such as RF impairments or channel conditions.

8.y.3.4.2.1
Measurement Reporting Requirements

8.y.3.4.2.1.1
Periodic Reporting

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

8.y.3.4.2.1.2
Event-triggered Periodic Reporting

Reported measurements contained in event triggered periodic measurement reports shall meet the requirements in Section 9.

The first report in event triggered periodic measurement reporting shall meet the requirements specified in Section 8.y.3.4.2.1.3.

8.y.3.4.2.1.3
Event Triggered Reporting

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

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 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 is 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_SCC_TP_FS3_DRX defined in Section 8.y.3.4.2. When L3 filtering is used or IDC autonomous denial is configured an additional delay can be expected.

If a TP which has been detectable at least for the time period Tidentify_SCC_TP_FS3_DRX defined in Section 8.y.3.4.2 becomes undetectable for a period ≤ 5 seconds and then the TP becomes detectable again and triggers an event, the event triggered measurement reporting delay shall be less than Tmeasure_SCC_FS3_CSI-RS_DRX provided the timing to that TP has not changed more than ( 50 Ts and the L3 filter has not been used. When L3 filtering is used an additional delay can be expected.
--- End of Change 1---

--- Start of Change 2 ---
B.2.x
Conditions for E-UTRAN intra-frequency discovery signal measurements under operation with frame structure 3

This section defines the E-UTRAN intra-frequency SCH_RP in discovery signal occasions [16], applicable for a corresponding operating band for discovery signal measurements under frame structure type 3.
The conditions for E-UTRAN intra-frequency discovery signal measurements are defined in Table B.2.x-1.
Table B.2.x-1: E-UTRAN intra-frequency measurements under operation with frame structure 3

	Parameter
	E-UTRA operating band groups Note 2
	Minimum
SCH_RP Note 1

	
	
	dBm/15kHz

	Conditions
	FS3_G
	-124

	NOTE 1:
This condition level is increased by ∆>0, when applicable, as described in Sections B.4.2.

NOTE 2:
E-UTRA operating band groups are as defined in Section 3.5.


B.2.(x+1)
Conditions for E-UTRAN inter-frequency discovery signal measurements under operation with frame structure 3

B.2.(x+1).1
Conditions for E-UTRAN inter-frequency CRS-based measurements

This section defines the E-UTRAN inter-frequency SCH_RP, SCH Ês/Iot, RSRP, and Ês/Iot in discovery signal occasions [16], applicable for a corresponding operating band for CRS based discovery signal measurements under frame structure 3.
The conditions for E-UTRAN inter-frequency CRS-based discovery signal measurements in discovery signal occasions are specified in Table B.2.(x+1).1-1.

Table B.2.(x+1).1-1: E-UTRAN inter-frequency discovery signal measurements

	Parameter
	E-UTRA operating band groups Note 2
	Minimum RSRP Note 1 
	Minimum
SCH_RP Note 1
	RSRP Ês/Iot
	SCH Ês/Iot

	
	
	dBm/15kHz
	dBm/15kHz
	dB
	dB

	
	FS3_G
	-122
	-122
	( -6
	( -6

	NOTE 1:
This condition level is increased by ∆>0, when applicable, as described in Sections B.4.2 and B.4.3.

NOTE 2:
E-UTRA operating band groups are as defined in Section 3.5.


B.2.(x+1).2
Conditions for E-UTRAN inter-frequency CSI-RS based measurements 
This section defines the E-UTRAN inter-frequency SCH_RP, SCH Ês/Iot, CSI-RSRP, and CSI-RS Ês/Iot in discovery signal occasions [16], applicable for a corresponding operating band for CSI-RS based discovery signal measurements.
The conditions for E-UTRAN inter-frequency CRS-based discovery signal measurements in discovery signal occasions under frame structure 3 are specified in Table B.2.(x+1).2-1.
Table B.2.(x+1).2-1: E-UTRAN inter-frequency discovery signal measurements

	Parameter
	E-UTRA operating band groups Note 2
	Minimum CSI-RSRP Note 1 
	Minimum
SCH_RP Note 1
	CSI-RS Ês/Iot
	SCH Ês/Iot

	
	
	dBm/15kHz
	dBm/15kHz
	dB
	dB

	Conditions
	FS3_G
	-122
	-122
	( 0
	( -6

	NOTE 1:
This condition level is increased by ∆>0, when applicable, as described in Sections B.4.2 and B.4.3.

NOTE 2:
E-UTRA operating band groups are as defined in Section 3.5.


--- End of Change 2 ---
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