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1. Introduction

The intra-/inter-freq measurements are the basic UE behaviours in LTE/LTE-A, which help to handover towards more suitable cell. In general, these measurements are performed based on DRX configuration in order to save UE power consumption. 
The dual-connected UE can have the separate DRX configurations as in the agreement decided in RAN2#83bis meeting:

Separate DRX configurations should be supported for MeNB and SeNB.


Separate DRX operations (timers and active time) should be allowed for MeNB and SeNB.

Accordingly, we can consider several options of intra-/inter-freq measurements with two DRX configurations for MeNB and SeNB. This paper will introduce possible options for intra-/inter-freq measurements in Dual Connectivity.
2. Discussion
TS36.133 defines measurement requirements for intra-frequency measurement and inter-frequency measurement. The requirements are function of the current DRX cycles as captured in Annex.
There is only one DRX cycle at a time in the single connectivity. There could be two DRX cycles at a time in Dual Connectivity because MeNB and SeNB choose the DRX cycles independently. The question would be then which DRX cycle should be applied to determine the measurement requirements.
2.1
Intra-frequency measurement in Dual Connectivity
In Dual Connectivity, each intra frequency is linked with each serving cell associated with DRX cycle (i.e. MCG serving cells with MeNB DRX cycle, SCG serving cells with SeNB DRX cycle). In other words, the intra-frequency measurement for MCG will be performed based on the DRX applied to the MCG. Similarly, as UE performs intra-frequency measurement for SCG carriers, it seems so clear to follow the DRX applied to the SCG. 
Proposal 1: UE will perform the intra-frequency measurement with the measurement requirement determined based on the DRX cycle of the serving cell configured in the frequency.
2.2
Inter-frequency measurement for non-serving
The dual-connected UE can have two separate DRX configurations for MeNB and SeNB, respectively. Therefore, UE would use either MeNB DRX or SeNB DRX to perform the inter-frequency measurement for non-serving cells. Fig 1 is an inter-frequency measurement scenario in Dual Connectivity. F1 and F4 are serving frequencies, and will be measured with DRX cycles of MeNB and SeNB, respectively according to Proposal 1. On the other hand, F0, F3 and F5 are non-serving frequencies. Then, the question would be which one between two DRX cycles has to be applied to each non-serving frequency. The following possible options can list up:
a. Network indicates which DRX cycle is applicable,
b. Shortest DRX cycle between two DRX cycles for MeNB and SeNB,

c. Longest DRX cycle between two DRX cycles for MeNB and SeNB,

d. DRX cycle applied to MeNB,
e. DRX cycle of a serving cell whose carrier frequency is closest to the concerned inter-frequency in the frequency domain or

f. leave it to UE implementation.

Option a needs an indicator in the measurement configuration, but it would result in minor spec change. Option b would provide the best measurement performance, but with bad UE power efficiency. Option c seems contrary to option b. Option d is simple, but benefit is unclear. Option e can be also considered. Finally, we can leave it upto UE implementation as option f.
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Fig. 1 An inter-frequency measurement scenario in Dual Connectivity
Actually, the best WG to discuss the issue would be RAN4 because it is related to RF issue. Considering that only 2 WG meetings remain until the completion of the WI, it would be good to officially ask RAN4 to study this issue.
Proposal 2: RAN2 to send a LS to RAN4 to ask the question on inter frequency/inter RAT measurement requirement.
3. Conclusion
It is proposed that
Proposal 1: UE will perform the intra-frequency measurement with the measurement requirement determined based on the DRX cycle of the serving cell configured in the frequency.
Proposal 2: RAN2 to send a LS to RAN4 to ask the question on inter frequency/inter RAT measurement requirement.

If the proposal 2 is acceptable in RAN2, we would like to propose the draft LS in R2-142281.
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5. Annex
TS36.133 defines measurement requirements for intra-frequency measurement and inter-frequency measurement based on DRX cycles. The followings are the relevant tables:
Table 8.1.2.2.1.2-1: Requirement to identify a newly detectable FDD intrafrequency cell

	DRX cycle length (s)
	Tidentify_intra (s) (DRX cycles)

	≤0.04
	0.8 (Note1)

	0.04<DRX-cycle≤0.08
	Note2 (40)

	0.128
	3.2 (25)

	0.128<DRX-cycle≤2.56
	Note2(20)

	Note1: Number of DRX cycle depends upon the DRX cycle in use

Note2: Time depends upon the DRX cycle in use


Table 8.1.2.2.1.2-2: Requirement to measure FDD intrafrequency cells

	DRX cycle length (s)
	Tmeasure_intra (s) (DRX cycles)

	≤0.04
	0.2 (Note1)

	0.04<DRX-cycle≤2.56
	Note2 (5)

	Note1: Number of DRX cycle depends upon the DRX cycle in use

Note2: Time depends upon the DRX cycle in use


Table 8.1.2.3.1.2-2: Requirement to measure FDD interfrequency cells

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

	≤0.08
	Non DRX Requirements in clause 8.1.2.3.1.1 are applicable

	0.08<DRX-cycle≤2.56
	Note (5*Nfreq)

	Note: Time depends upon the DRX cycle in use


3

_1460880316.vsd
�

�

�

�


