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1. Introduction
In RAN2#75 meeting in Athens, a paper that proposes to study possible effect of cell identification delay in the study item on HetNet mobility was discussed [1]. It was thought it would be worthwhile to continue the discussion.
In this document we propose a simple model for cell identification delay.
2. Discussion
2.1. Cell identification delay in performance requirement
RAN4 defines requirements for cell identification delay in order that a certain performance of cell search implementation of the UE is ensured [2]. The delay requirement for intra-frequency cell identification is 800 ms when the continuous cell search time is assumed. The corresponding requirement is reproduced below. It should be noted that much larger delays are assumed in case of connected mode DRX.
	8.1.2.2.1.1
E-UTRAN intra frequency measurements when no DRX is used

When no DRX is in use the UE shall be able to identify a new detectable FDD intra frequency cell within 
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where



Tbasic_identify_E-UTRA_FDD, intra is 800 ms 

A cell shall be considered detectable when 

-
RSRP related side condition given in Section 9.1 are fulfilled for a corresponding Band,

-
SCH_RP and SCH Ês/Iot according to Annex B.2.1 for a corresponding Band.
TMeasurement_Period,Intra = 200 ms. The measurement period for Intra frequency RSRP measurements.

TIntra : This is the minimum time that is available for intra frequency measurements, during the measurement period with an arbitrarily chosen timing. Time is assumed to be available for performing intra frequency measurements whenever the receiver is guaranteed to be active on the intra frequency carrier.
Identification of a cell shall include detection of the cell and additionally performing a single measurement with measurement period of TMeasurement_Period Intra. If higher layer filtering is used, an additional cell identification delay can be expected.


2.2. Proposed model
It is mentioned in [2], also as quoted in the previous section, that a cell shall be detectable at certain signal strength and SINR conditions. In the context of RAN2 mobility study what is the most important is SCH SINR, i.e. mobility limited by interference. In the Annex B.2.1 of [2], the target SCH  Ês/Iot value is -6dB.
Once a cell becomes detectable, the UE shall be able to identify and measure the cell within 800ms. It should be noted that the 800ms includes a single measurement period of 200ms. Thus the 800ms is the delay up to when the UE is able to obtain a single measurement sample for event evaluation.
A simple model considering the above can be implemented in the HetNet mobility simulation. The following figure shows the proposed modelling of cell identification delay.
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Figure-1: A simple model for cell identification delay
It is expected that the cell identification delay may or may not make a difference in mobility performance depending on mobility scenarios. The figure-2 below depicts a case where necessary event evaluation is delayed due to the cell identification delay. On the other hand, the figure-3 shows a case that the cell identification delay does not affect measurement evaluation. It should be noted however that even in the case of figure-3, the UE may not have as many measurement samples as necessary to obtain a reliable layer3 filtering result, which could affect mobility performance.
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Figure-2: Measurement evaluation delayed
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Figure-3: Measurement evaluation not affected
The main question essentially is whether or not the UE can obtain measurement sample by the time measurement criterion should have been met. From the figures above, we can easily guess that low mobility scenarios are less subject to the impact from cell identification delay.

Proposal:
It is proposed to agree on the cell identification delay model presented in this paper.
3. Conclusion
A simulation model for cell identification delay, which believe is simple to implement, was proposed in this document. We think that cell identification delay plays an important role in evaluating mobility performance and RAN2 study should take into account potential effect from it.
Proposal:
It is proposed to agree on the cell identification delay model presented in this paper.
References
[1]
R2-113782
Consideration on cell discovery 
Qualcomm Europe
[2]
3GPP TS36.133

















































































3GPP


_1379178801.vsd

_1379246139.vsd

_1379178825.vsd
Serving cell signal


Neighbour cell signal


Cell identification delay



_1343577123.unknown

