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1 Introduction
In previous RAN4 meeting the FDD inter-frequency measurement requirements when DRX is used were discussed in [1, 2] and a CR was agreed in [3] indicating that:

“The values proposed are rather similar to those agreed already for intrafrequency measurements, and depend only on the configured DRX cycle (so no dependency on measurement gap configuration) except when this would lead to a tighter requirement than the non DRX requirement.”
However the exact requirement values for TIdentify_Inter are still TBD, since the inter-frequency non DRX requirement was not agreed in the same meeting. In [4], we proposed the inter-frequency requirements when no DRX is used. So based on the proposal and the agreements in [3], we provided the FDD inter-frequency measurement requirements when DRX is used in this document.
2 Discussion

In last meeting, it was agreed to use the following function to calculate the TIdentify_Inter:
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where scaling_factor is DRX dependent scaling factor as shown in Table 1 below.

Table 1: Scaling_factor for different DRX cycles

	DRX_cycle
	scaling_factor

	<= 80 ms
	40

	>= 160 ms
	20


In [4], if Nfreq = 1, we propose the TIdentify_Inter in below table:

Table 2: 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


Therefore, we can give the requirements for inter-frequency measurement when DRX is used in below table:
Table 3: Requirement to identify a newly detectable FDD interfrequency cell

	 DRX cycle length (s)
	 Tidentify_inter (s) (DRX cycles)

	
	Gap period = 40 ms
	Gap period = 120 ms

	≤0.04
	Non DRX Requirements in section 8.1.2.3.1.1 are applicable
	Non DRX Requirements in section 8.1.2.3.1.1 are applicable

	[0.08]
	[3.2*Nfreq (40*Nfreq)]
	[7.68*Nfreq (96*Nfreq)]1
[7.44*Nfreq (93*Nfreq)]2

	[0.16]
	[3.2*Nfreq (20*Nfreq)]
	[7.68*Nfreq (48*Nfreq)]1
[7.44*Nfreq (46.5*Nfreq)]2

	[0.32]
	[6.4*Nfreq (20*Nfreq)]
	[7.68*Nfreq (24*Nfreq)]1
[7.44*Nfreq (23.25*Nfreq)]2

	[0.64]
	[12.8*Nfreq (20*Nfreq)]
	[12.8*Nfreq (20*Nfreq)]

	[1.28]
	[25.6*Nfreq (20*Nfreq)]
	[25.6*Nfreq (20*Nfreq)]

	[2.56]
	[51.2*Nfreq (20*Nfreq)]
	[51.2*Nfreq (20*Nfreq)]

	Note 1: Applicable when the measurement bandwidth is 6 RBs

Note 2: Applicable when the measurement bandwidth is 50 RBs. This measurement configuration is optional.


To make the table looks not so complicated, the requirements can also be given in another way but with the same TIdentify_Inter values as below:

Table 4: Requirement to identify a newly detectable FDD interfrequency cell

	DRX cycle length (s)
	 Tidentify_inter (s) (DRX cycles)

	
	Gap period = 40 ms
	Gap period = 120 ms

	≤0.04
	Non DRX Requirements in section 8.1.2.3.1.1 are applicable
	Non DRX Requirements in section 8.1.2.3.1.1 are applicable

	[0.08]
	[3.2*Nfreq (40*Nfreq)]
	Non DRX Requirements in section 8.1.2.3.1.1 are applicable

	[0.16]
	[3.2*Nfreq (20*Nfreq)]
	Non DRX Requirements in section 8.1.2.3.1.1 are applicable

	[0.32]
	[6.4*Nfreq (20*Nfreq)]
	Non DRX Requirements in section 8.1.2.3.1.1 are applicable

	[0.64]
	[12.8*Nfreq (20*Nfreq)]
	[12.8*Nfreq (20*Nfreq)]

	[1.28]
	[25.6*Nfreq (20*Nfreq)]
	[25.6*Nfreq (20*Nfreq)]

	[2.56]
	[51.2*Nfreq (20*Nfreq)]
	[51.2*Nfreq (20*Nfreq)]


Furthermore, regarding the RSRP measurement period, in [3] it was indicated that the measurement period for 80 ms DRX cycle is “0.4*Nfreq (5*Nfreq) s”. However, considering the RSRP measurement period is 0.48*Nfreq s for 6 RB measurement bandwidth in non DRX case, this would not be inline with the agreement that the requirements for DRX should not be tighter than that for non DRX. So we propose to make revision in the below table.
Table 5: Requirement to measure FDD interfrequency cells
	DRX cycle length (s)
	Tmeasure_inter (s) (DRX cycles)

	≤0.04
	Non DRX Requirements in section 8.1.2.3.1.1 are applicable

	[0.08]
	0.48*Nfreq (6*Nfreq)1
0.4*Nfreq (5*Nfreq)2

	[0.16]
	0.8*Nfreq (5*Nfreq)

	[0.32]
	1.6*Nfreq (5*Nfreq)

	[0.64]
	3.2*Nfreq (5*Nfreq)

	[1.28]
	6.4*Nfreq (5*Nfreq)

	[2.56]
	12.8*Nfreq (5*Nfreq)

	Note 1: Applicable when the measurement bandwidth is 6 RBs

Note 2: Applicable when the measurement bandwidth is 50 RBs. This measurement configuration is optional.


3 Conclusion 

Based on the agreement in last meeting and our proposed requirements for non DRX case, we propose the text proposal in section 5 for inter-frequency measurement requirements when DRX is used.
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5 Proposed Changes to TS36.133

----------------------START OF TEXT PROPOSAL --------------------------
8.1.2.3.1.2
E-UTRAN FDD – FDD inter frequency measurements when DRX is used

When DRX is in use the UE shall be able to identify a new detectable E-UTRAN FDD inter frequency cell within Tidentify_inter as shown in table 8.1.2.3.1.2-1
Table 8.1.2.3.1.2-1: Requirement to identify a newly detectable FDD interfrequency cell

	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	DRX cycle length (s)
	 Tidentify_inter (s) (DRX cycles)

	
	Gap period = 40 ms
	Gap period = 120 ms

	≤0.04
	Non DRX Requirements in section 8.1.2.3.1.1 are applicable
	Non DRX Requirements in section 8.1.2.3.1.1 are applicable

	[0.08]
	[3.2*Nfreq (40*Nfreq)]
	Non DRX Requirements in section 8.1.2.3.1.1 are applicable

	[0.16]
	[3.2*Nfreq (20*Nfreq)]
	Non DRX Requirements in section 8.1.2.3.1.1 are applicable

	[0.32]
	[6.4*Nfreq (20*Nfreq)]
	Non DRX Requirements in section 8.1.2.3.1.1 are applicable

	[0.64]
	[12.8*Nfreq (20*Nfreq)]
	[12.8*Nfreq (20*Nfreq)]

	[1.28]
	[25.6*Nfreq (20*Nfreq)]
	[25.6*Nfreq (20*Nfreq)]

	[2.56]
	[51.2*Nfreq (20*Nfreq)]
	[51.2*Nfreq (20*Nfreq)]


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.

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 8.1.2.3.1.2-2.
Table 8.1.2.3.1.2-2: Requirement to measure FDD interfrequency cells
	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	DRX cycle length (s)
	Tmeasure_inter (s) (DRX cycles)

	≤0.04
	Non DRX Requirements in section 8.1.2.3.1.1 are applicable

	[0.08]
	0.48*Nfreq (6*Nfreq)1
0.4*Nfreq (5*Nfreq)2

	[0.16]
	0.8*Nfreq (5*Nfreq)

	[0.32]
	1.6*Nfreq (5*Nfreq)

	[0.64]
	3.2*Nfreq (5*Nfreq)

	[1.28]
	6.4*Nfreq (5*Nfreq)

	[2.56]
	12.8*Nfreq (5*Nfreq)

	Note 1: Applicable when the measurement bandwidth is 6 RBs

Note 2: Applicable when the measurement bandwidth is 50 RBs. This measurement configuration is optional.


The measurement accuracy for all measured cells shall be as specified in the sub-clause 9.1.
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