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1. Background
The inter-frequency measurement requirements in section 8.1.2.3 of TS 36.133 [1] were specified in the last meeting. One related issue, the monitoring of multiple layers (IF and RAT) has not yet been finalized. Since a single gap pattern will be shared between different layers for monitoring, therefore a scaling function is introduced for deriving the measurement requirement as a function of effective gap density. 

2. Analysis of Measurement Requirements
2.1 IF Measurement Requirements

There seems to be consensus in RAN4 that a single gap pattern will be shared by the UE for monitoring multiple layers including E-UTRA IF and RAT in some sort of serial manner. The details are being sorted out in RAN4. In [2] we have suggested a serial monitoring scheme to monitor multiple layers. 

Regardless of the details of the scheme agreed in RAN4 for multiple layer monitoring, we believe the measurement requirements are expressed in a mathematical form so that they are easily derivable for a given effective gap periodicity. The effective gap periodicity is proportional to the total number of RAT layers. For instance if there are 3 layers (1 IF and 2 RATs) for monitoring with 40 ms gap periodicity (gap pattern # 0) then assuming serial monitoring scheme the gap periodicity for E-UTRA IF measurements will be indeed 120 ms.  Similar approach is also used for other IRAT measurements e.g. WCDMA measurements in section 8.1.2.4.1 in TS 36.133 [1]. 

The current E-UTRA FDD IF requirements in section 8.1.2.3.1 were derived for a longest gap periodicity of 120 ms length. Therefore the introduced function should ensure that the measurement requirements (i.e. L1 measurement period) are the same as currently specified in section 8.1.2.3.1 for up to 120 ms gap periodicity. Thus any relaxation is introduced when an effective gap density is lower than that achieved with 120 ms gap periodicity.
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TMeasurement_Period_FDD: This is the period used for calculating the measurement period TMeasurement_Period_FDD_Inter for RSRP and RSRQ measurements. It is defined in table 8.1.2.3.1-1. 

TInter:: This is the minimum time that is available for E-UTRA inter-frequency FDD measurements, during the period TMeasurement_Period_FDD with an arbitrarily chosen timing. The minimum time per transmission gap is calculated by using the measurement gap length of 6ms and assuming 2*0.5 ms for implementation margin.


TBasic_Measurement_FDD_Inter = 20 ms. This is the time period used in the equation for defining the measurement period for inter-frequency RSRP and RSRQ measurements. 

The parameter: TBasic_Measurement_FDD_Inter = 20 ms, is chosen to ensure that up to 120 ms of gap periodicity the L1 measurement period is not greater than 480 ms and 120 ms for 50 RB and 6 RB measurement bandwidths respectively. This is because RAN4 analysis to derive these requirements (L1 period) was based on longest gap periodicity i.e. 120 ms. This means the introduction of scaling function should only relax the requirements beyond effective gap periodicity of 120 ms.
As stated above the introduction of the above equation will only extend the E-UTRA IF measurement period in case effective gap periodicity is larger than 120 ms duration. This is explained by the examples in table 1 below:
Table 1: Examples to illustrate IF measurement period for different effective gap periodicities
	Measurement bandwidth

(RB)
	No. of layers to monitor
	Gap pattern
	TInter
(ms)
	TMeasurement_Period_FDD_Inter
(ms)

	
	E-UTRA FDD IF
	RAT
	Gap periodicity (ms)
	Effective gap periodicity (ms)
	
	

	6
	1
	0
	40
	40
	60
	480

	
	
	
	120
	120
	20
	480

	
	1
	1
	40
	80
	30
	480

	
	
	
	120
	360
	10
	960

	50
	1
	0
	40
	40
	60
	240

	
	
	
	120
	120
	20
	240

	
	1
	1
	40
	80
	30
	240

	
	
	
	120
	240
	5
	960


2.2 IF Cell Search Requirements

In the last meeting the general structure and principles to define the IF cell search requirements were agreed. However the performance figures and values of the side conditions are still to be defined. There has been suggestions in RAN4 to define IF cell search at a geometry level lower than -3 dB; we suggest requirements are applicable up to -4 dB. Therefore the corresponding values of the variable TBasic_Identify_Inter used in the equation in section 8.1.2.3.1 needs to be defined in section 8.1.2.3.1. Note that this variable quantity includes both cell search delay and RSRP measurement period; thus it is dependent upon the measurement bandwidth of RSRP. Furthermore these figures (cell search and RSRP) which contribute to TBasic_Identify_Inter are derived from intra-frequency cell search and measurement. Consequently the actual IF cell search delay (TIdentify_Inter) are then scaled by the time available for doing IF monitoring (i.e. in the available gaps) according to the equation. 
The values of TBasic_Identify_Inter (cell search plus RSRP measurement period) proposed in table 2 are achievable at -4 dB of geometry factor. They are based on our previous analysis of intra-frequency cell search requirements in [3].   
Table 2: TBasic_Identify_Inter for different measurement bandwidths
	Configuration
	TBasic_Identify_Inter [ms]


	Measurement bandwidth [RB]

	0
	480
	6

	1 (Note)
	400
	50

	TBD
	TBD
	TBD

	Note: This configuration is optional


Some further modification is needed in the cell search equation by introducing NFreq since TMeasurement_Period_FDD now used in the equation and defined in table 8.1.2.3.1-1 does not scale with NFreq.
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2.3 E-UTRAN TDD – FDD inter frequency measurement requirements

TDD to FDD inter-frequency cell search and measurements depends upon the target cell, which is FDD frequency in this case. Thus TDD-FDD inter-frequency measurement requirements will be the same as FDD-FDD inter-frequency measurement requirements. Therefore a reference to section 8.1.2.3.1 is sufficient. 
3. Proposal

A text proposal with necessary corrections is provided for sections 8.1.2.3.1 and 8.1.2.3.3 in TS 36.133 [3].  
4. References

[1] 3GPP TS 36.133, “Evolved Universal Terrestrial Radio Access (E-UTRA); Requirements for support of radio resource management”. 
[2] R4-081xxx, “Monitoring of Multiple Layers in a Single Gap Pattern”, Ericsson. 
[3] R4-080159, “E-UTRA Intra-Frequency Cell Identification Performance Results”, Ericsson, RAN4#46.

----------------------START OF TEXT PROPOSAL --------------------------
8.1.2.3
E-UTRAN inter frequency measurements
The UE shall be able to identify new inter-frequency cells and perform RSRP measurements of identified inter-frequency cells if carrier frequency information is provided by the serving cell, even if no explicit neighbour list with physical layer cell identities is provided.
8.1.2.3.1
E-UTRAN FDD – FDD inter frequency measurements
When transmission gaps are scheduled the UE shall be able to identify a new FDD inter-frequency cell within TIdentify_Inter according to the following expression:
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Where:

TInter: This is the minimum time that is available for inter frequency measurements during the measurement period TMeasurement_Period_FDD with an arbitrarily chosen timing. The minimum time per transmission gap is calculated by assuming 2*0.5 ms for implementation margin. The value of TMeasurement_Period_FDD is defined in table 8.1.2.3.1-1.
TBasic_Identify_Inter: This 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. The value of TBasic_Identify_Inter is defined in table 8.1.2.3.1-2.

NFreq: This is the number of FDD frequencies indicated in the inter frequency measurement control information.

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

-
RSRP > -TBD dBm and Ior/( Îinterfering cells+Ioc) > -4,

-
SCH_RP > -TBD dBm and SCH Îor/(Îinterfering cells+Ioc)  > -4 dB.

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 9.1.3 with measurement period (TMeasurement_Period_FDD_Inter) given by the following equation:
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Where:
TMeasurement_Period_FDD: This is the period used for calculating the measurement period (TMeasurement_Period_FDD_Inter) for RSRP and RSRQ measurements. It is defined in table 8.1.2.3.1-1. 

TInter:: This is the minimum time that is available for E-UTRA inter-frequency FDD measurements, during the period TMeasurement_Period_FDD with an arbitrarily chosen timing. The minimum time per transmission gap is calculated by using the measurement gap length of 6ms and assuming 2*0.5 ms for implementation margin.


TBasic_Measurement_FDD_Inter = 20 ms. This is the time period used in the equation for defining the measurement period for inter-frequency RSRP and RSRQ measurements.
Table 8.1.2.3.1-1: TMeasurement_Period_FDD for different configurations
	Configuration
	Measurement bandwidth [RB]
	TMeasurement_Period_FDD [ms]



	0
	6
	480

	1 (Note)
	50
	240

	Note: This configuration is optional


Table 8.1.2.3.1-2: TBasic_Identify_Inter for different configurations
	Configuration
	Measurement bandwidth [RB]
	TBasic_Identify_Inter [ms]



	0
	6
	480

	1 (Note)
	50
	400

	Note: This configuration is optional


The 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 and the UE physical layer shall be capable of reporting RSRP and RSRQ measurements to higher layers with the measurement period TMeasurement_Period_FDD_Inter.

------------------------NEXT CHANGED SECTION-----------------------

8.1.2.3.3
E-UTRAN TDD – FDD inter frequency measurements
The requirements in section 8.1.2.3.1 also apply for this section.
------------------------END OF TEXT PROPOSAL-----------------------
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