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1. Background
The TDD inter-frequency measurement requirements in section 8.1.2.2 of TS 36.133 [1] are not yet specified. However there has been general consensus to define measurement requirements for typical configuration scenario comprising of 2:2 (DL: UL) sub-frames per half frame and DwPTS greater than 9 OFDM symbols. A text proposal for TDD inter-frequency measurement requirements is provided.  

2. Analysis of Measurement Requirements
In earlier meetings the measurement requirements for TDD inter-frequency have been analyzed. In our last contribution [2] we provided simulation results in terms of required L1 measurement period to fulfill the RSRP accuracy defined in section 9.1.3 for the following configurations:

Table 1: Summary of configuration scenarios simulated in [2]
	Configuration
	Scenario description

	
	DL:UL sub-frames/5 ms half frame
	DwPTS (symbols)
	Measurement BW (RB)

	# 0
	2:2
	9
	6

	# 1
	2:2
	9
	50


Based on this analysis we showed in [2] that in TDD the L1 measurement periods for configurations # 0 and # 1 are 480 ms and 240 ms respectively; this is the same as used in FDD for measurement BW = 6 and 50 respectively.
Thus TDD inter-frequency measurement requirements for the above configurations will be the same as those of FDD inter-frequency scenario. However, since TDD inter-frequency requirements are specified for typical configurations (table 1) therefore the detail requirements should be specified in section 8.1.2.3.2. In order to define requirements for an effective gap periodicity larger than 120 ms (due to monitoring of multiple layers) an expression similar to the one used for FDD inter-frequency case (section 8.1.2.3.1) to scale the measurement requirements is also used. The detail analysis and reasoning behind this expression is found in [3]. 
Note also that DwPTS length in TS 36.211 [4] is expressed in terms of Ts rather than in OFDM symbols. 
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The previous analysis in [3] and the proposed requirements for section 8.1.2.3.2 is based on DwPTS ( 9 OFDM for normal CP (0.64 ms) thus the closest figure corresponding to 9 OFDM symbol or greater is: 

· 
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2.1 E-UTRAN FDD–TDD inter frequency measurement requirements

TDD to FDD inter-frequency cell search and measurements depends upon the target cell, which is TDD frequency in this case. Thus FDD-TDD inter-frequency measurement requirements will be the same as TDD-TDD inter-frequency measurement requirements. Therefore a reference to section 8.1.2.3.2 is sufficient. 
3. Proposal

A text proposal with necessary corrections is provided for sections 8.1.2.3.2 and 8.1.2.3.4 in TS 36.133 [3].  
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--------------------------------Next Changed Section----------------------

8.1.2.3.2
E-UTRAN TDD – TDD inter frequency measurements
When transmission gaps are scheduled the UE shall be able to identify a new TDD 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_TDD 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_TDD is defined in table 8.1.2.3.2-1.
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 TDD inter-frequency cell is defined. The value of TBasic_Identify_Inter is defined in table 8.1.2.3.2-2.


NFreq: This is the number of TDD 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 TDD 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_TDD_Inter) given by the following equation:
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Where:
TMeasurement_Period_TDD: This is the period used for calculating the measurement period (TMeasurement_Period_TDD_Inter) for RSRP and RSRQ measurements. It is defined in table 8.1.2.3.2-1. 

TInter:: This is the minimum time that is available for E-UTRA inter-frequency TDD measurements, during the period TMeasurement_Period_TDD 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_TDD_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 8.1.2.3.2-1: TMeasurement_Period_TDD for different configurations
	Configuration
	Measurement bandwidth [RB]
	Number of UL/DL sub-frames per half frame (5 ms)
	DwPTS


	TMeasurement_Period_TDD [ms]



	
	
	DL
	UL
	Normal CP
	Extended CP
	

	0
	6
	2
	2
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	480

	1 (Note 1)
	50
	2
	2
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	240

	Note 1: This configuration is optional

Note 2: Ts is defined in 3GPP TS 36.211 [bb]


Table 8.1.2.3.2-2: TBasic_Identify_Inter for different configurations
	Configuration
	Measurement bandwidth [RB]
	Number of UL/DL sub-frames per half frame (5 ms)
	DwPTS


	TBasic_Identify_Inter [ms]



	
	
	DL
	UL
	Normal CP
	Extended CP
	

	0
	6
	2
	2
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	480

	1 (Note)
	50
	2
	2
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	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 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 TMeasurement_Period_TDD_Inter.

------------------------NEXT CHANGED SECTION-----------------------
8.1.2.3.4
E-UTRAN FDD – TDD inter frequency measurements
The requirements in section 8.1.2.3.2 also apply for this section.
------------------------END OF TEXT PROPOSAL-----------------------
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