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1 Introduction
In previous RAN4 meeting the FDD inter-frequency measurement requirements when no DRX is used were discussed in [1, 2]. However no final agreements have been reached on the exact values for the cell identification time and corresponding side conditions. This contribution provides some further considerations on such requirements and the associated text proposals for the measurement requirements.
2 Discussion

2.1 Signal Side Conditions

In last RAN4 meeting, SCH Ês/Iot  > -4 dB has been proposed in [1] and SCH Ês/Iot  > -6 dB has been proposed in [2]. If we calculate Nmax (the maximum number of cells can be measured) with below equation for the different proposed side conditions:
10*log10(1/(Nmax-1)) > -4 dB, then Nmax  = 3
10*log10(1/(Nmax-1)) > -6 dB, then Nmax  = 5

If we further consider some implementation margin, then the maximum number of measured cells for SCH Ês/Iot  > -4 dB would be 2 and that for SCH Ês/Iot  > -6 dB would be 4.

According to the above calculation, we can see that SCH Ês/Iot  > -6 dB would be more reasonable side conditions for the inter-frequency measurements considering some real deployment scenarios.
2.2 Tbasic_identify_inter
In current specification, it was specified that when transmission gaps are scheduled the UE shall be able to identify a new FDD inter-frequency within TIdentify_Inter according to the following expression:
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In [2], Tbasic_identify_inter = 200 ms was proposed for developing the inter-frequency measurement requirements. But according to the discussion in Munich meeting, Tbasic_identify_inter = 200 ms seems to be too tight considering in inter-frequency measurements each measurement gap only provides 5 ms (assuming 2*0.5 ms implementation margin) observation time of the received signal which would be less compared the measurement time in each measurement occasion of intra-frequency measurement in DRX case. Therefore, relaxation on Tbasic_identify_inter may be needed for the inter-frequency measurement requirements.
The total cell identification time includes 2 parts: 
· Part 1: time needed for cell detection

During this part of time, UE needs to perform cell detection on the Primary Synchronization Sequence (PSC) and Secondary Synchronization Sequence (SSC) which are transmitted in the center 6 RB’s. With a larger measurement bandwidth higher than 6 RB’s, the cell detection time will not be reduced since only center 6 RB’s need to be detected. Therefore, for measurement bandwidth of 6 RB’s and that of 50 RB’s, the part 1 of cell identification time would be the same.
· Part 2: time needed for RSRP measurement
During this part of time, UE needs to perform RSRP measurements to verify the detected cell during part 1 of cell identification time. In the current specification TS 36.133, the RSRP measurement periods are agreed as below:

Table 1: RSRP measurement period and measurement bandwidth

	Configuration
	Physical Layer Measurement period: TMeasurement_Period_FDD_Inter [ms]


	Measurement bandwidth [RB]

	0
	480 x NFreq
	6

	1 (Note)
	240 x NFreq
	50

	TBD
	TBD
	TBD

	Note: This configuration is optional


In Table 1, we can see for the 6 RB measurement bandwidth the RSRP measurement period would be 240 x NFreq, while for the 50 RB measurement bandwidth the RSRP measurement period would be 480 x NFreq. So based on the above agreements, the RSRP measurement period with 50 RB measurement bandwidth would be less than that with 6 RB measurement bandwidth.
According to the above analysis, we can see that the total cell identification time i.e. the sum of part 1 and part 2 would be different with measurement bandwidth of 6 RB and that of 50 RB’s. But in [2], both the basic cell identification time and the cell identification requirements are the same for measurement bandwidth of 6 RB’s and that of 50 RB’s. In this document, we give different proposals for Tbasic_identify_inter based on the above considerations:
· Proposals on number of measurement occasions for Part 1: time needed for cell detection:

Firstly we relax the time needed for cell detection to 60 measurement occasions for neighboring inter-frequency cell detection. The number of measurement occasions would be the same for measurement bandwidth of 6 RB’s and that of 50 RB’s.
· Proposals on number of measurement occasions for Part 2: time needed for RSRP measurement
Since the RSRP measurement period has already been agreed as shown in Table 1, we just need to calculate the corresponding number of measurement occasions for different gap period and different measurement bandwidth.
If we assume NFreq = 1, we calculate the number of needed measurement occasions for RSRP measurements in Table 2. In table to we also revised TMeasurement_Period_FDD_Inter to TMeasurement_Period_Inter_FDD to align the term with that in equation (1).
Table 2: Number of needed measurement occasions for RSRP measurements
	Configuration
	Physical Layer Measurement period: TMeasurement_Period_Inter_FDD [ms]
	Measurement bandwidth [RB]
	Transmission Gap Repetition Period

[TGRP, ms]
	Number of measurement occasions for cell detection
	Number of measurement occasions in each RSRP measurement period


	0
	480
	6
	40
	60
	12

	
	
	
	120
	
	4

	1 (Note)
	240
	50
	40
	
	6

	
	
	
	120
	
	2

	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	Note: This configuration is optional


So according to the total number of measurement occasions needed for both cell detection and RSRP measurements, we can calculate the value of Tbasic_identify_inter in Table 3.
Table 3: TBasic_Identify_Inter for different configurations
	Configuration
	Physical Layer Measurement period: TMeasurement_Period_Inter_FDD [ms]
	Measurement bandwidth [RB]
	Transmission Gap Repetition Period

[TGRP, ms]
	TBasic_Identify_Inter [ms]

	0
	480
	6
	40
	360

	
	
	
	120
	320

	1 (Note)
	240
	50
	40
	330

	
	
	
	120
	310

	TBD
	TBD
	TBD
	TBD
	TBD

	Note: This configuration is optional


Based on the proposed value of Tbasic_identify_inter we can calculate TIdentify_Inter according to equation (1) when NFreq= 1: 
Table 3: TIdentify_Inter for different configurations
	Configuration
	Physical Layer Measurement period: TMeasurement_Period_Inter_FDD [ms]
	Measurement bandwidth [RB]
	Transmission Gap Repetition Period

[TGRP, ms]
	TIdentify_Inter [s]

	0
	480
	6
	40
	2.88

	
	
	
	120
	7.68

	1 (Note)
	240
	50
	40
	2.64

	
	
	
	120
	7.44

	TBD
	TBD
	TBD
	TBD
	TBD

	Note: This configuration is optional


3 Conclusion 

Based on the observation and analysis in the contribution, we propose the text proposal in section 5 for inter-frequency measurement requirements when no DRX is used.
4 References 
[1] R4-081412, “FDD Inter-frequency Measurement Requirements”, Ericsson
[2] R4-081432, “LTE inter-frequency cell identification requirements in connected mode: Discussion and CR proposal”, Motorola
5 Proposed Changes to TS36.133

----------------------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
8.1.2.3.1.1
E-UTRAN FDD – FDD inter frequency measurements when no DRX is used

When transmission gaps are scheduled the UE shall be able to identify a new FDD inter-frequency 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_Inter_FDD with an arbitrarily chosen timing. The minimum time per transmission gap is calculated by assuming 2*0.5 ms for implementation margin.


TBasic_Identify_Inter for different configurations is defined in Table 8.1.2.3.1-1.
Table 8.1.2.3.1-1: TBasic_Identify_Inter for different configurations 
	Configuration
	Physical Layer Measurement period: TMeasurement_Period_Inter_FDD [ms]
	Measurement bandwidth [RB]
	Transmission Gap Repetition Period

[TGRP, ms]
	TBasic_Identify_Inter [ms]

	0
	480
	6
	40
	360

	
	
	
	120
	320

	1 (Note)
	240
	50
	40
	330

	
	
	
	120
	310

	TBD
	TBD
	TBD
	TBD
	TBD

	Note: This configuration is optional


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

-
RSRP > -TBD dBm and Ês/Iot > -6 dB,

-
SCH_RP > -TBD dBm and SCH Ês/Iot  > -6 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 given by table 8.1.2.3.1-2.

Table 8.1.2.3.1-2: RSRP measurement period and measurement bandwidth

	Configuration
	Physical Layer Measurement period: TMeasurement_Period_Inter_FDD [ms]


	Measurement bandwidth [RB]

	0
	480 x NFreq
	6

	1 (Note)
	240 x NFreq
	50

	TBD
	TBD
	TBD

	Note: This configuration is optional


Where:


NFreq: This is the number of FDD frequencies indicated in the inter frequency measurement control information.
The UE shall be capable of performing RSRP 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 measurements to higher layers with the measurement period defined in table 8.1.2.3.1-2.
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