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1. Introduction
In the RAN4 #58AH, there have been a number of contributions on the system level impact and simulation results of cell search [1-8]. One of the agreements reached in the meeting is to define the cell identification delay based on the synchronous case [9]. It was expected that the group could converge on the delay requirement after further calibration of results in RAN4 #59.  In this contribution, we discuss open issues and proposals from previous contributions [1-9]. Tentative delay requirements and CR are captured in [11].
2. Discussion
Cell identification delay requirements should take into account UE complexity and deployment flexibility. It has been observed that UE benefit from ABS configurations in some asynchronous cases (synchronous at the subframe boundaries but with a subframe index shift), but some ABS patterns (e.g., 1/8) could not protect all subframes carrying the synchronization signals [1]. It was proposed [8] and agreed that intra-frequency cell search requirements shall be the same regardless of the synchronization scenarios. Essentially the requirements will be defined based on the synchronous case where the synchronization signals from the interfering cell and victim cell collide. 
In [2-7], simulation results have been provided for cell identification with side condition of interfering cell SNR of 5 dB and measured cell SNR of -6 to 0 dB. There are some variations across the simulation results due to inconsistent assumptions but a general trend could be observed. In [2,3,6,7], simulation results suggest that if Es/Iot is kept under -10 dB, the 600 ms delay requirements could be met with Rel-8 implementation for the non-DRX case. These results are however achieved with different search periodicity, from every 10ms to every 40ms. 
From system perspective, eICIC is more likely to be deployed in low mobility scenarios. In some sense, the cell identification delay could be reasonably extended without significant impact to the mobility performance. However, it is important that weak cell be identified even if at the cost of a larger delay. Load balancing across the network could take advantage of all the detectable weak cells with eICIC time partitioning. To keep consistency with the measurement accuracy requirements [10], we propose to adopt SCH Es/Iot of -10 dB for eICIC cell identification. Note that for serving cell SNR of 5 dB and measured cell SNR of -4 dB,  the combined SCH Es/Iot is -10.2 dB, which is a reasonable side condition according to simulations submitted earlier [2-7].
Proposal 1: Define cell identification delay requirements for eICIC with measured cell SCH Es/Iot of -10 dB. 
One of the potential sources of difference in results is due to different false alarm rate after L1 search. If the false alarm rate is kept very low in L1, the miss probability could be quite high. In [2], it was assumed that L3 post processing (pruning, RSRP measurements) allows L1 to keep a reasonable large set of cell ids at the searcher. The resulting cell identification delay is < 300ms for all cases when the serving cell SNR is at -4 dB. 

Another concern on the cell search requirement is the search duty cycle that is required to achieve the desired delay. Note that the cell search requirements to be defined for eICIC are for cells that are subframe synchronous to the serving cell. The searcher may choose to have additional search for only synchronization signals that are time aligned with serving cell. 
One open issue is the cell identification delay for DRX cases. If the Es/Iot for eICIC scenario is lower compared to Rel-8 requirements, it is expected that more search opportunities might be required to identify the cell. In order to balance the power consumption and performance, a relaxation of search time might be needed.

In [2-6], the increase of 90% search time for the cases of SNR = 0 and SNR = -3 dB is observed to be on the order of 30 to 200ms. A relaxation of cell identification delay of 200 ms could be a reasonable compromise for the complexity/battery power and performance tradeoff.

Proposal 2: Cell identification delay requirement  for eICIC is  extended by [200] ms compared to Rel-8 to accommodate more search at lower Es/Iot when no DRX is used.
3. Conclusions

In this contribution, we summarized the cell identification analysis and simulations and proposed the following:
Proposal 1: Define cell identification delay requirements for eICIC with SCH Es/Iot of -10 dB. 

Proposal 2: Cell identification delay requirement  for eICIC is  extended by [200] ms compared to Rel-8 to accommodate more search at lower Es/Iot when no DRX is used.
Based on these proposals, the cell identification requirements for eICIC when no DRX is used have been proposed in [11]. 
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