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1 Introduction
In RAN4 #59, tentative cell identification requirements have been defined for eICIC. It was agreed that the requirements will be revisited in RAN4 #59AH [1]. In this contribution, we re-evaluate the performance based on new simulation assumptions of -4 dB serving cell SNR and [1 to 5] dB interfering cell SNR. We further evaluated the impact of batter consumption and receiver duty cycle. Based on the findings, a CR was prepared to revise the tentative requirements from the last meeting.
2 Discussion
Cell identification delay simulation campaign was carried out after RAN4 #58 and RAN4 #58AH based on agreed simulation assumption: target SNR [-6 to 0] dB and interfering cell SNR of [5 or 10] dB. While many companies demonstrated results with <600ms latency for the case of total SINR of -10 dB, some companies expressed concern on UE duty cycle used in the simulations. It is desirable to minimize UE battery consumption by reducing the search cycle, which will lead to a larger delay.
The agreement in RAN4 #59 on cell identification delay is summarized as following:
· Cell Identification

· Target cell SNR = -4 dB

· Interfering cell SNR = [1] dB, i.e., SCH Es/Iot = -7.5 dB

· 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
· Note: requirements are subject to change with further simulation and evaluation in June.
In order to progress the work, additional simulation campaign was carried out with a sweeping of interfering cell SNR of 1 to 5 dB. In addition, the contributing companies are requested to report the receiver duty cycle and number of cells detected in each reporting period.

The latest simulation results from Qualcomm are summarized in the attached spreadsheet. The simulation assumptions could be summarized as following:

· Reporting period (ms)


80




· # of cells reported/ period

3




· Receiver duty cycle (%)


25%



Worst case 90% delay is observed to be 714ms for TU70 with interfering cell at 5 dB. 

In Figure 1, we compared the cell identification delay of two receiver configurations: duty cycle 50% and duty cycle 25%. It is noted that the 90% delay is increased from close to 300ms to around 700ms. Note that this is the worst channel profile (TU70) and channel ID (196) combination in the simulated scenarios. 
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(a) 50% duty cycle                       (b) 25% duty cycle

Figure 1 Cell identification delay with 50% and 25% duty cycle
Based on this observation, we feel confident that cell identification performance could be defined with interfering cell at [5] dB SNR instead of [1] dB SNR even if receiver duty cycle is taken into account. Additional simulations are shown in the Annex.

Proposal 1: Set interfering cell SNR to [5] dB in cell identification requirements.

Considering the implementation margin required, we propose to relax the delay to [1400]ms compared to the 800ms delay in Rel-8. Effectively the acquisition delay is doubled from 600 ms to 1200 ms after excluding 200ms measurement delay. This delay is acceptable since weak cell detection for capacity offloading does not require fast detection. Note that robustness for high speed UE is not compromised since the Rel-8 requirement of 800ms delay in cell identification still applies at Es/Iot of -6 dB.

For the cases where DRX is used, we propose to scale the latency proportionally compared to Rel-8. For example, the revised delay requirements for FDD are shown in the Table below.

	DRX cycle length (s)
	Rel-8/9 Tidentify_intra (s) (DRX cycles)
	eICIC Tidentify_intra (s) (DRX cycles)

	≤0.04
	0.8 (Note1)
	[1.4] (Note1)

	0.04<DRX-cycle≤0.08
	Note2 (40)
	Note2 ([80])

	0.128
	3.2 (25)
	[6.4] ([50])

	0.128<DRX-cycle≤2.56
	Note2(20)
	Note2 ([40])

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

Note2: Time depends upon the DRX cycle in use


Proposal 2: Set cell identification delay requirements to [1400] ms when no DRX is used. Double the delay requirements when DRX is used.

3 Conclusion
In this paper we presented additional simulations with serving cell at -4 dB and interfering cell at 1 to 5 dB. In addition, we analyzed the impact of receiver duty cycle on the latency requirements. It has been observed that with a 25% duty cycle receiver, battery savings could be achieved with additional latency of 40 to 400 ms. The worst case delay cross all channel models and cell ID pairs is observed to be < 715ms.
Based on these analysis following proposals are made:

Proposal 1: Set interfering cell SNR to [5] dB in cell identification requirements.

Proposal 2: Set cell identification delay requirements to [1400] ms when no DRX is used. Double the delay requirements when DRX is used.

A CR taking into consideration the aspects discussed in this paper is provided in [2].
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Annex

Additional simulation results are shown below:

[image: image3.emf]Case 1 Case 2 Case 3 Case 4

-4 1 90.3673 90.3673 90.3673 90.3673

-4 2 90.3673 90.3673 90.7376 90.3673

-4 3 92.6359 91.111 90.7376 91.111

-4 4 145.3325 93.4176 93.4176 95.8441

-4 5 270.1762 120.4129 116.6145 166.5091

-4 1 148.499 149.7769 143.9989 149.7769

-4 2 163.1101 165.1699 146.399 164.7991

-4 3 168.5119 203.9975 158.0562 190.6643

-4 4 217.5976 227.2357 178.799 219.65

-4 5 254.1792 258.1516 215.8072 252.2942

-4 1 157.3326 163.3719 144.1073 153.4626

-4 2 179.1572 195.9975 163.9993 186.5858

-4 3 247.3084 253.0648 224.3058 241.1409

-4 4 299.6158 373.2241 275.1076 357.447

-4 5 545.3118 496.7922 416.5645 561.6952

-4 1  134.2214  130.0598  125.0658  137.7428

-4 2  158.9993  163.0393  146.9326  155.6660

-4 3  228.7249  232.3613  171.1994  213.5976

-4 4  315.1071  371.9921  293.2256  331.9952

-4 5  675.9769  592.4288  515.9826  714.3658
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