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8.11.2.2
E-UTRAN inter-frequency measurements
The UE shall be able to identify new inter-frequency cells and perform RSRP and RSRQ 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 discovery signal occasion and the measurement gap should be aligned, provided that also the following additional conditions are fulfilled:
Entire discovery signal occasion should be contained in the measurement gap.

The subframe contained discovery signal for the measurement is not overlapped with the first 0.5 ms period and the last 0.5 ms period in every gap.  
8.11.2.2.1
E-UTRAN FDD-FS3 inter-frequency measurements
8.11.2.2.1.1
E-UTRAN FDD – FS3 inter-frequency measurements when no DRX is used

When measurement gaps are scheduled or the UE supports capability of conducting such measurements without gaps, the UE shall be able to identify a new detectable FS3 inter-frequency cell within the cell identification time Tidentify_inter_FS3, which shall include detection of the cell and additionally performing a single measurement with measurement period of Tmeasure_inter_FS3_CRS when no DRX is used, where:
Tidentify_inter_FS3 is the inter-frequency period for measurements as shown in Table 8.11.2.2.1.1-1,
Tmeasure_inter_FS3_CRS is the inter-frequency period for measurements as shown in Table 8.11.2.2.1.1-2,
TDMTC_periodicity is the discovery signal measurement timing configuration periodicity of higher layer,
Nfreq is defined in Section 8.1.2.1.1,

L is the number of configured discovery signal occasions which are not available during the time 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_inter_FS3_CRS for the measurements at the UE due to the absence of the necessary radio signals.
If higher layer filtering is used, an additional cell identification delay can be expected.
Table 8.11.2.2.1.1-1: Inter-frequency cell identification requirements under operation with frame structure 3
	SCH Ês/Iot
	CRS measurement bandwidth [RB]
	CRS Ês/Iot
	Tidentify_inter_FS3 [ms]

	[0] ≤ SCH Ês/Iot
	<25
	 [-6] ≤ CRS Ês/Iot 
	([7]+L)*Max{TDMTC_periodicity, MGRP}*Nfreq

	[-6] ≤ SCH Ês/Iot < [0]
	<25
	
	([25]+L)*Max{TDMTC_periodicity, MGRP}*Nfreq

	[0] ≤ SCH Ês/Iot
	
[image: image1.wmf]³
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	[0] ≤ CRS Ês/Iot

	([3]+L)*Max{TDMTC_periodicity, MGRP}*Nfreq

	[-6] ≤ SCH Ês/Iot < [0]
	
[image: image2.wmf]³
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	([9]+L)*Max{TDMTC_periodicity, MGRP}*Nfreq

	NOTE: Discovery signal occasion duration (ds-OccasionDuration) is 1 ms.


Table 8.11.2.2.1.1-2: Inter-frequency measurement requirements under operation with frame structure 3
	SCH Ês/Iot
	CRS measurement bandwidth [RB]
	CRS Ês/Iot
	Tidentify_inter_FS3 [ms]

	[0] ≤ SCH Ês/Iot
	<25
	 [-6] ≤ CRS Ês/Iot 
	([5]+L)*Max{TDMTC_periodicity, MGRP}*Nfreq

	[-6] ≤ SCH Ês/Iot < [0]
	<25
	
	([20]+L)*Max{TDMTC_periodicity, MGRP}*Nfreq

	[0] ≤ SCH Ês/Iot
	
[image: image3.wmf]³
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	[0] ≤ CRS Ês/Iot

	([1]+L)*Max{TDMTC_periodicity, MGRP}*Nfreq

	[-6] ≤ SCH Ês/Iot < [0]
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	([4]+L)*Max{TDMTC_periodicity, MGRP}*Nfreq

	NOTE: Discovery signal occasion duration (ds-OccasionDuration) is 1 ms.


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

-
RSRP related side conditions given in Section 9.1.18.2 are fulfilled for a corresponding Band,

-
RSRQ related side conditions given in Section 9.1.18.3 are fulfilled for a corresponding Band,
-
SCH_RP|dBm is according to Annex B.2.13.1 for a corresponding Band,
-
SCH Ês/Iot is according to Table 8.11.2.2.1.1-1.
When measurement gaps are scheduled for FS3 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 Sections 9.1.18.2 and 9.1.18.3, respectively, with measurement period given by table 8.11.2.2.1.1-2.
The UE shall be capable of performing RSRP and RSRQ measurements of at least 3 identified inter-frequency cells per FS3 inter-frequency for up to 3 FS3 inter-frequencies and the UE physical layer shall be capable of reporting RSRP and RSRQ measurements to higher layers with the measurement period defined in table 8.11.2.2.1.1-2 when no DRX is in use, either measurement gaps are scheduled or the UE supports capability of conducting such measurements without gaps.
The RSRP measurement accuracy for all measured cells shall be as specified in Section 9.1.18.2, and the RSRQ measurement accuracy for all measured cells shall be as specified in Section 9.1.18.3.

8.11.2.2.1.1.1
Measurement Reporting Requirements

8.11.2.2.1.1.1.1
Periodic Reporting

Reported RSRP and RSRQ measurements contained in periodically triggered measurement reports shall meet the requirements in sections 9.1.18.2 and 9.1.18.3, respectively.

8.11.2.2.1.1.1.2
Event-triggered Periodic Reporting

Reported RSRP and RSRQ measurements contained in event triggered periodic measurement reports shall meet the requirements in sections 9.1.18.2, and 9.1.18.3, respectively.

The first report in event triggered periodic measurement reporting shall meet the requirements specified in Section 8.11.2.2.1.1.1.3.

8.11.2.2.1.1.1.3
Event Triggered Reporting

Reported RSRP and RSRQ measurements contained in event triggered measurement reports shall meet the requirements in sections 9.1.18.2 and 9.1.18.3, respectively.

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

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

The event triggered measurement reporting delay, measured without L3 filtering shall be less than Tidentify_inter_FS3 defined in Section 8.11.2.2.1.1. 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_inter_FS3 defined in Section 8.11.2.2.1.1 and then triggers the measurement report as per TS 36.331 [2], the event triggered measurement reporting delay shall be less than Tmeasure_inter_FS3_CRS 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, an additional delay can be expected.
8.11.2.2.1.2
E-UTRAN FDD – FS3 inter-frequency measurements when DRX is used
When measurement gaps are scheduled or the UE supports capability of conducting such measurements without gaps, the UE shall be able to identify a new detectavle FS3 inter-frequency cell within the cell identification time Tidentify_inter_FS3_DRX, which shall include detection of the cell and additionally performing a single measurement with measurement period of Tmeasure_inter_FS3_CRS_DRX when DRX is used, where:
Tidentify_inter_FS3_DRX. is the inter-frequency period for measurements as shown in Table 8.11.2.2.1.2-1,
Tmeasure_inter_FS3_CRS_DRX is the inter-frequency period for measurements as shown in Table 8.11.2.2.1.2-2,

TDMTC_periodicity is the discovery signal measurement timing configuration periodicity of higher layer,
Nfreq is defined in Section 8.1.2.1.1,

L is the number of configured discovery signal occasions which are not available during the time 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_inter_FS3_CRS_DRX for the measurements at the UE due to the absence of the necessary radio signals.
If higher layer filtering is used, an additional cell identification delay can be expected.
Table 8.11.2.2.1.2-1: Inter-frequency cell identification requirements under operation with frame structure 3
	SCH Ês/Iot
	CRS measurement bandwidth [RB]
	CRS Ês/Iot
	Tidentify_inter_FS3_DRX [ms]

	[0] ≤ SCH Ês/Iot
	<25
	 [-6] ≤ CRS Ês/Iot 
	([7]+L)*Max{TDMTC_periodicity, MGRP, DRX cycle length}*Nfreq

	[-6] ≤ SCH Ês/Iot < [0]
	<25
	
	([25]+L)*Max{TDMTC_periodicity, MGRP, DRX cycle length}*Nfreq

	[0] ≤ SCH Ês/Iot
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	[0] ≤ CRS Ês/Iot

	([3]+L)*Max{TDMTC_periodicity, MGRP, DRX cycle length}*Nfreq

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

	NOTE: Discovery signal occasion duration (ds-OccasionDuration) is 1 ms.


Table 8.11.2.2.1.2-2: Inter-frequency measurement requirements under operation with frame structure 3
	SCH Ês/Iot
	CRS measurement bandwidth [RB]
	CRS Ês/Iot
	Tidentify_inter_FS3 [ms]

	[0] ≤ SCH Ês/Iot
	<25
	 [-6] ≤ CRS Ês/Iot 
	([5]+L)*Max{TDMTC_periodicity, MGRP, DRX cycle length, DRX cycle length}*Nfreq

	[-6] ≤ SCH Ês/Iot < [0]
	<25
	
	([20]+L)*Max{TDMTC_periodicity, MGRP, DRX cycle length, DRX cycle length}*Nfreq

	[0] ≤ SCH Ês/Iot
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	[0] ≤ CRS Ês/Iot

	([1]+L)*Max{TDMTC_periodicity, MGRP, DRX cycle length}*Nfreq

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

	NOTE: Discovery signal occasion duration (ds-OccasionDuration) is 1 ms.


A cell shall be considered detectable when

-
RSRP related side conditions given in Section 9.1.18.2 are fulfilled for a corresponding Band,

-
RSRQ related side conditions given in Section 9.1.18.3 are fulfilled for a corresponding Band,
-
SCH_RP|dBm is according to Annex B.2.13.1 for a corresponding Band,
-
SCH Ês/Iot is according to Table 8.11.2.2.1.2-1.
The UE shall be capable of performing RSRP and RSRQ measurements of at least 3 identified inter-frequency cells per FS3 inter-frequency for up to 3 FS3 inter-frequencies and the UE physical layer shall be capable of reporting RSRP and RSRQ measurements to higher layers with the measurement period defined in table 8.11.2.2.1.2-2 when DRX is in use, either measurement gaps are scheduled or the UE supports capability of conducting such measurements without gaps.
The RSRP measurement accuracy for all measured cells shall be as specified in Section 9.1.18.2, and the RSRQ measurement accuracy for all measured cells shall be as specified in Section 9.1.18.3.

8.11.2.2.1.2.1
Measurement Reporting Requirements

8.11.2.2.1.2.1.1
Periodic Reporting

Reported RSRP and RSRQ measurements contained in periodically triggered measurement reports shall meet the requirements in sections 9.1.18.2 and 9.1.18.3, respectively.

8.11.2.2.1.2.1.2
Event-triggered Periodic Reporting

Reported RSRP and RSRQ measurements contained in event triggered periodic measurement reports shall meet the requirements in sections 9.1.18.2 and 9.1.18.3, respectively.

The first report in event triggered periodic measurement reporting shall meet the requirements specified in Section 8.11.2.2.1.2.1.3.

8.11.2.2.1.2.1.3
Event Triggered Reporting

Reported RSRP and RSRQ measurements contained in event triggered measurement reports shall meet the requirements in sections 9.1.18.2, and 9.1.18.3, respectively.

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

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

The event triggered measurement reporting delay, measured without L3 filtering shall be less than Tidentify_inter_FS3_DRX defined in Section 8.11.2.2.1.2. 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_inter_FS3_DRX defined in Section 8.11.2.2.1.2 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 Tmeasure_inter_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.
8.11.2.2.2
E-UTRAN TDD – FS3 inter-frequency measurements

8.11.2.2.2.1
E-UTRAN TDD – FS3 inter-frequency measurements when no DRX is used

The requirements in this section for UE configured with TDD PCell and no DRX are the same as the requirements in Section 8.11.2.2.1.1.

8.11.2.2.2.2
E-UTRAN TDD – FS3 inter-frequency measurements when DRX is used
The requirements in this section for UE configured with TDD PCell and DRX are the same as the requirements in Section 8.11.2.2.1.2.
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