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On the maximum time allowed for synchronization to EC-EGPRS
[bookmark: _Ref396137062]Introduction
[bookmark: _GoBack]At GERAN#67 a new Work item on Extended Coverage GSM (EC-GSM) was approved, with the main objective to introduce Extended Coverage EGPRS (EC-EGPRS) into the GERAN specifications.
As part of the WI a new synchronization procedure is specified, where a device first detects the FCCH and the start of the 51-multiframe border, and secondly detects and decodes the EC-SCH to achieve time and frequency synchronization as well as identifies the BSIC.
This paper presents a proposal on the maximum allowed time to synchronize to EC-BCCH carrier. This requirement is intended to ensure that a device can find an EC-EGPRS capable cell in a timely manner.
Discussion
In GP-160053 “CR 45.008-0631 Introduction of EC-EGPRS - Idle mode” [2] it is proposed that an EC-EGPRS device, before attempting to access the system, shall verify the suitability of its last camped on cell. In case the last camped on cell is not found suitable, then the device shall search the neighboring cells for a suitable cell to re-select to. This verification includes in best case synchronizing to one cell, and in worst case to multiple cells. To secure that this procedure can be executed in a timely manner it is motivated to introduce a requirement on the maximal time a device may use when synchronizing to, or searching for, an EC-EGPRS capable cell.
[bookmark: _Ref434595095]A similar requirement for the maximum time allowed for synchronization in GSM can already be found 3GPP TS 45.008 and reads as follows;
		“The maximum time allowed for synchronization to a BCCH carrier is 0.5 s, and the 				maximum time allowed to read the BCCH data, when being synchronized to a BCCH 			carrier, is 1.9 s or equal to the scheduling period for the BCCH data”
It is for simplicity proposed to update this text with corresponding requirements for EC-EGPRS. Figure 1 depicts the EC-EGPRS synchronization time at Es/N0 -6 dB when following the simulation assumptions agreed in the TR 45.820 [3]. The result closely matches the EC-GSM synchronization performance depicted in TR 45.820 and Figure 6.2.6.1-2. Based on this performance it is proposed to specify two seconds as the maximum time allowed for synchronization to an EC-BCCH carrier. Around 98.5% of all devices at the edge of the system are then expected to be able to synchronize to the network.
[image: ]
[bookmark: _Ref442724965]Figure 1 EC-EGPRS Synchronization time.
This proposal has been captures within brackets in GP-160053 “CR 45.008-0631 Introduction of EC-EGPRS - Idle mode” [2]. Companies are encouraged to give feedback on the proposal and to verify it before GERAN#70.
Conclusions
In this paper it has been proposed to set the maximum time allowed to synchronize to an EC-EGPRS capable cell to two seconds. This proposal is motivated by the need to secure timely connection to EC-EGPRS and supported by simulated EC-EGPRS synchronization performance. The proposal is also capture in the GP-160053 “CR 45.008-0631 Introduction of EC-EGPRS - Idle mode” [2]. Companies are encouraged to give feedback on the proposal and to verify it before GERAN#70. 
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