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1.  Introduction
In RAN4 #61 meeting, contribution [1] raised some issues that at certain breakpoint the pure acquisition time is not increased as DRX cycle length increases. There were discussions but no agreements were achieved. It was suggested to make final decisions in the next meeting.

In this contribution, we provide our views on how cell identification requirements with DRX are derived and on monotonically increasing issues. Proposal on cell identification requirements with DRX is given.
2. Discussion

2.1 Cell Identification Requirements with DRX
In the approved WF [2], the cell identification delay requirements were agreed as follows.
· Cell identification time 

· no DRX case:  Tbasic_identify_E-UTRA_FDD, intra of 800ms is extended to [1] second  to account for increase of acquisition time of 600ms to 800ms (1.33 x)

· DRX case:  [1.33x ] compared to Rel-8

For DRX cases, scaling factor [1.33x] should be applied to the pure acquisition time since it is derived from the increase of pure acquisition time for non-DRX case.
The measurement period under time domain measurement resource restriction is as in table 8.1.2.8.1.2-2 in [3].
Table 8.1.2.8.1.2-2: Requirement to measure FDD intra-frequency cells

	DRX cycle length (s)
	Tmeasure_intra_eICIC (s) (DRX cycles)

	≤0.04
	0.2 (Note1)

	0.04<DRX-cycle≤0.16
	Note2 (7)

	0.16<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


It is noted that the measurement period when 0.04<DRX-cycle≤0.16 is 7 DRX cycles under time domain measurement resource restriction whereas it is 5 DRX cycles in Rel-8. So after scaling the acquisition time by 1.33 it is 7DRX cycles measurement period that should be pulsed to the scaled acquisition time to get the final cell identification delay requirement when 0.04<DRX-cycle≤0.16. 

Besides, a breakpoint for 0.16s DRX cycle length is needed because it’s measurement period under time domain measurement resource restriction is 7DRX but it is within 0.128<DRX-cycle≤2.56 in Rel-8 where 5DRX cycles of measurement period is used. For 0.16<DRX-cycle≤2.56, 5 DRX cycles is added as measurement period.
So, we can derive the requirements of cell identification for DRX cases.
Table1 Derivation of cell identification requirements with DRX
	DRX cycle length
(s)
	Tidentify_intra
(DRX Cycles)
	Tpure_ acquisition _intra

(DRX Cycles)
	Textended_pure_ acquisition _intra

(ms)
	TeICIC_identify_intra

(ms)

	0.04<DRX-cycle≤0.08
	40
	35
	47
	54

	0.128
	25
	20
	27
	34

	0.16
	20
	15
	20
	27

	0.16<DRX-cycle≤2.56
	20
	15
	20
	25


Note that the extended values are round up to the nearest integer.
Furthermore, the updated measurement period that 7 DRX cycles for 0.04<DRX-cycle≤0.16 is not reflected in cell identification requirements with DRX in [3] owing to the requirement is obtained by simply extending 1.33x of the cell identification time which includes measurement period.
In summary, the requirements for cell identification delay with DRX are given in Table 2

Table2 Requirement to identify a newly detectable FDD intra-frequency cell
	DRX cycle length (s)
	Tidentify_intra_eICIC (s) (DRX cycles)

	≤0.04
	1 (Note1)

	0.04<DRX-cycle≤0.08
	Note2 (54)

	0.128
	4.35  (34)

	0.16
	4.32  (27)

	0.16<DRX-cycle≤2.56
	Note2 (25)

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

Note2:
Time depends upon the DRX cycle in use


2.2 Non-monotonic Increasing Issues
Some issues were raised in contribution [1] that at certain breakpoint the pure acquisition time should be increased as DRX cycle length increases. It sounds reasonable but it seems not that necessary.
Let’s look at the cell identification requirements with DRX in Rel-8 at breakpoints in table 3.

Table3 Pure acquisition time with DRX in Rel-8
	DRX cycle length
(s)
	Tidentify_intra
(DRX Cycles)
	Tpure_acquisition_intra

	
	
	(DRX Cycles)
	(ms)

	0.08
	40
	35
	2800

	0.128
	25
	20
	2560

	0.16
	20
	15
	2400


It is observed that pure acquisition time decreases as DRX cycle increases at breakpoint. Therefore this problem also exists in Rel-8 and the non-monotonically increasing of acquisition time for eICIC is due to the already defined requirements in Rel-8.
Hence, it seems that there are three options.
Option 1: Remain the requirements for cell identification with DRX in Rel-8 unchanged and simply scale the acquisition time 1.33 to get the DRX cell identification requirements for eICIC.

Option 2: Reinvestigate the requirements for cell identification with DRX in Rel-8 and if conclusion is made, scale the revised acquisition time 1.33 to get the DRX cell identification requirements for eICIC.
Option 3: Only change DRX cell identification requirements for eICIC to make it monotonically increasing as DRX cycles increase at breakpoint but keep the requirements in Rel-8 unchanged.
Our preference is option 1 by taking workload in RAN4 into account. It seems that no problem turns up in Rel-8 at present and if Rel-8 works well without monotonically increasing requirements, Rel-10 should work well too.
3. Conclusions
In this paper we discussed cell identification requirements with DRX and propose following requirements. 
Proposal: cell identification requirements with DRX under time domain measurement resource restrictions proposed in following table.

Table8.1.2.8.1.2-1: Requirement to identify a newly detectable FDD intra-frequency cell
	DRX cycle length (s)
	Tidentify_intra_eICIC (s) (DRX cycles)

	≤0.04
	1 (Note1)

	0.04<DRX-cycle≤0.08
	Note2 (54)

	0.128
	4.35  (34)

	0.16
	4.32  (27)

	0.16<DRX-cycle≤2.56
	Note2 (25)

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

Note2:
Time depends upon the DRX cycle in use


A companion CR [4] is also provided.
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