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1  Introduction

In TSG-RAN#49, a new work item, “Interfrequency detected set measurements for UMTS” was approved [1].
Based on the analysis presented in [2], the impact on the specification (TS 25.133) in terms of new measurement requirements is shown in this paper. 
2 Requirement Structure
The new requirements for the Interfrequency detected set measurements are to be specified in section 8.1.2.3 on “FDD inter frequency measurements”. These changes are shown below:
-------------------------------START OF CHANGES-------------------------------------

8.1.2.3
FDD inter frequency measurements

In the CELL_DCH state when a transmission gap pattern sequence with the "FDD measurements" purpose is provided by the network the UE shall continuously measure identified inter frequency cells and search for new inter frequency cells indicated in the measurement control information. 

In order for the requirements in the following subsections to apply the UTRAN must provide a transmission gap pattern sequence with measurement purpose FDD measurement using the following combinations for TGL1, TGL2, TGD and Max TGPL:

Table 8.1

	TGL1 [slots]
	TGL2 [slots]
	TGD [slots]
	Max TGPL [frames]

	7
	-
	undefined
	18

	14
	-
	undefined
	36

	10
	-
	undefined
	24

	7
	7
	15…269
	18 + ceil(TGD/15)

	14
	14
	45…269
	36 + ceil(TGD/15)


8.1.2.3.1
Identification of a new cell

The UE shall be able to identify a new detectable cell belonging to the monitored set within 
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If the UE does not need compressed mode to measure cells on a frequency adjacent to the intra-frequency (irrespective of the number of serving cells configured in the UE), and if the Adjacent Frequency Index as specified in [16], is configured, and if DL_DRX_Active = 0, the UE shall be able to identify a new detectable cell on the indicated adjacent frequency belonging to the monitored set within
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If the UE does not need compressed mode to measure cells on a frequency adjacent to the intra-frequency (irrespective of the number of serving cells configured in the UE), and if the Adjacent Frequency Index as specified in [16], is configured, and if DL_DRX_Active = 1 and the UE DRX cycle < 10 subframes, the UE shall be able to identify and decode the SFN of a new detectable cell on the indicated adjacent frequency belonging to the monitored set within Tidentify, adjacent = 800ms.
If the UE does not need compressed mode to measure cells on a frequency adjacent to the intra-frequency (irrespective of the number of serving cells configured in the UE), and if the Adjacent Frequency Index as specified in [16], is configured, and if DL_DRX_Active = 1 and the UE DRX cycle ≥ 10 subframes, the UE shall be able to identify and decode the SFN of a new detectable cell on the indicated adjacent frequency belonging to the monitored set within Tidentify, adjacent = 1.5s.
If the UE does not need compressed mode to measure cells on a frequency in a band jointly supported with the band of intra-frequency, and if DL_DRX_Active = 0, the UE shall be able to identify a new detectable cell on that frequency belonging to the monitored set within
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If the UE does not need compressed mode to measure cells on a frequency in a band jointly supported with the band of intra-frequency, and if DL_DRX_Active = 1 and the UE DRX cycle < 10 subframes, the UE shall be able to identify and decode the SFN of a new detectable cell on that frequency belonging to the monitored set within Tidentify intra = 800ms.
If the UE does not need compressed mode to measure cells on a frequency in a band jointly supported with the band of intra-frequency, and if DL_DRX_Active = 1 and the UE DRX cycle ≥ 10 subframes, the UE shall be able to identify and decode the SFN of a new detectable cell on that frequency belonging to the monitored set within Tidentify intra = 1.5s.
A cell shall be considered detectable when 

-
CPICH Ec/Io > -20 dB,

-
SCH_Ec/Io > -17 dB for at least one channel tap and SCH_Ec/Ior is equally divided between primary synchronisation code and secondary synchronisation code. When L3 filtering is used an additional delay can be expected.
When the compressed mode gaps are scheduled the UE shall be able to identify a new detectable interfrequency cell in the detected set on an interfrequency carrier, which is also configured for measuring cells in the monitored set within
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A cell shall be considered detectable when

-
CPICH Ec/Io > -17 dB,

-
SCH_Ec/Io > -17 dB for at least one channel tap and SCH_Ec/Ior is equally divided between primary synchronisation code and secondary synchronisation code. When L3 filtering is used an additional delay can be expected.
8.1.2.3.2
UE CPICH measurement capability
When transmission gaps are scheduled for FDD inter frequency measurements the UE physical layer shall be capable of reporting measurements to higher layers with measurement accuracy as specified in sub-clause 9.1.1 and 9.1.2 with measurement period given by
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If the UE does not need compressed mode to perform inter-frequency measurements, the measurement period for inter frequency measurements is 480 ms.

If the UE does not need compressed mode to measure cells on a frequency adjacent to the intra-frequency (irrespective of the number of serving cells configured in the UE), and if the Adjacent Frequency Index as specified in [16], is configured, and DL_DRX_Active=0, the UE shall be capable of performing CPICH measurements for 8 cells on the indicated adjacent frequency, and the UE physical layer shall be capable of reporting measurements to higher layers with the measurement period of 200ms.

If the UE does not need compressed mode to measure cells on a frequency adjacent to the intra-frequency (irrespective of the number of serving cells configured in the UE), and if the Adjacent Frequency Index as specified in [16], is configured, and DL_DRX_Active=1, the UE shall be capable of performing CPICH measurements for at least Ymeasurement intra cells on the indicated adjacent frequency, where Ymeasurement intra is defined in sub-clause 8.1.2.2.2. The measurement accuracy for all measured cells shall be as specified in the sub-clause 9.1.1 and 9.1.2. If the UE has identified more than Ymeasurement intra cells, the UE shall perform measurements of all identified cells but the reporting rate of CPICH measurements of cells from UE physical layer to higher layers may be decreased.
If the UE does not need compressed mode to measure cells on a frequency in a band jointly supported with the band of intra-frequency, and DL_DRX_Active=0, the UE shall be capable of performing CPICH measurements for 8 cells on that frequency, and the UE physical layer shall be capable of reporting measurements to higher layers with the measurement period of 200ms.

If the UE does not need compressed mode to measure cells on a frequency in a band jointly supported with the band of intra-frequency, and DL_DRX_Active=1, the UE shall be capable of performing CPICH measurements for at least Ymeasurement intra cells on that frequency. The measurement accuracy for all measured cells shall be as specified in the sub-clause 9.1.1 and 9.1.2. If the UE has identified more than Ymeasurement intra cells, the UE shall perform measurements of all identified cells but the reporting rate of CPICH measurements of cells from UE physical layer to higher layers may be decreased.
The UE shall be capable of performing CPICH measurements for Xbasic measurement FDD inter inter-frequency cells per FDD frequency of the monitored set or the virtual active set, and the UE physical layer shall be capable of reporting measurements to higher layers with the measurement period of TMeasurement_Inter. 
The UE shall furthermore be capable of performing CPICH measurements for at least 1 detected inter-frequency cell in the detected set, and the UE physical layer shall be capable of reporting measurements to higher layers with the measurement period of TMeasurement_Inter. 
When the UE is requested to perform CPICH measurements for the detected inter-frequency cell in the detected set, the UE shall be capable of performing CPICH measurements for (Xbasic measurement FDD inter -1) inter-frequency cells per FDD frequency of the monitored set or the virtual active set, and the UE physical layer shall be capable of reporting measurements to higher layers with the measurement period of TMeasurement_Inter. 

Xbasic measurement FDDinter = 6

TMeasurement_Period Inter = 480 ms. The period used for calculating the measurement period Tmeasurement_inter for inter frequency CPICH measurements.


TInter:: This is the minimum time that is available for inter frequency measurements , during the period TMeasurement_Period inter with an arbitrarily chosen timing. The minimum time per transmission gap is calculated by using the actual idle length within the transmission gap as given in the table 11 of Annex B in TS 25.212 and by assuming 2*0.5 ms for implementation margin and after that taking only full slots into account in the calculation.


Tbasic_identify_FDD,inter = 300 ms. This is the time period used in the inter frequency equation where the maximum allowed time for the UE to identify a new FDD cell is defined.


Tbasic_measurement_FDD inter = 50 ms. This is the time period used in the equation for defining the measurement period for inter frequency CPICH measurements.


NFreq: Number of FDD frequencies indicated in the inter frequency measurement control information.
8.1.2.3.3
Periodic Reporting

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

8.1.2.3.4
Event Triggered Reporting

Reported measurements 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 the reporting criteria is not fulfilled.

The measurement reporting delay is defined as the time between any event that will trigger a measurement report until the UE starts to transmit the measurement report over the Uu interface. This requirement assumes that the measurement report is not delayed by other RRC signalling on the DCCH. This measurement reporting delay excludes a delay uncertainty resulted when inserting the measurement report to the TTI of the uplink DCCH. The delay uncertainty is twice the TTI of the uplink DCCH.

The event triggered measurement reporting delay of a cell belonging to the monitored set, measured without L3 filtering shall be less than T identify inter defined in Section 8.1.2.3.1 When L3 filtering is used an additional delay can be expected.
The event triggered measurement reporting delay of a cell belonging to the detected set, measured without L3 filtering shall be less than Tidentify inter detected set defined in Section 8.1.2.3.1. When L3 filtering is used an additional delay can be expected.
If a cell belonging to a monitored ser has been detectable at least for the time period Tidentify_inter or a cell belonging to a monitored ser has been detectable at least for the time period Tidentify inter detected set and then enters or leaves the reporting range, the event triggered measurement reporting delay shall be less than TMeasurement_Period Inter provided the timing to that cell has not changed more than +/-32 chips while transmission gap has not been available and the L3 filter has not been used.
-------------------------------END OF CHANGES-------------------------------------

3 Summary
In this paper we have shown the required changes in section 8.1.2.3 in TS 24.133 to incorporate the measurement requirements for inter-frequency detected set measurements. A formal CR can be drafted in the next meeting if the proposed changes are agreed in RAN4. 
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