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1
Introduction

1.1
Background Information

A study on Cellular System Support for Ultra Low Complexity and Low Throughput Internet of Things was approved at GERAN#62, see [1].
The study allows both for an evolution of GSM, to comply with the objectives of the study, and non-backwards compatible solutions by a new system design. Common to all candidate technologies is the need to support eDRX operation. Within the context of an eDRX cycle the paging occasion (nominal paging group) used by a CIoT device on the radio interface is determined, at least in part, by the radio frame number (see 3GPP TSs 36.331, 45.002, 25.304). As such, if cells within a given paging area are unsynchronized then the cycle of radio frame numbers in different cells will appear on the radio interface in an unsynchronized manner which leads to drawbacks as described in [2].

1.2
Reason for change

There is a need to mitigate the drawbacks associated with cells comprising a paging area operating in an unsynchronized manner. This requires that CIoT devices and the SGSN have a common understanding of the timing of paging occasions within each eDRX cycle. This means that a solution is needed to ensure that each paging occasion of a device occurs at approximately the same time (within a certain timing accuracy) within the set of cells used for paging that device. 

1.3
Summary of change

The TR is updated to identify a set of working assumptions to serve as the basis for developing a solution for ensuring cell synchronization whereby each paging occasion of a device occurs at approximately the same time (within a certain timing accuracy) within the set of cells used for paging that device. 

1.4
References

[1]

GP-140421, “Cellular System Support for Ultra Low Complexity and Low Throughput Internet of Things”, source VODAFONE Group Plc. GERAN#62
[2]

GPC150215, “Synchronized Cells for eDRX”, source Ericsson LM. CIoT Ad Hoc#2.
pCR to 3GPP TR 45.820-v1.0.1
	First modification (new sub-clause)


8.1.5 
Improving Paging Operation with Cell Synchronization
The use of unsynchronized cells within paging areas has two drawbacks when considered within the context of eDRX where a SGSN triggers paging for a device upon detecting the availability of corresponding payload:
·  Drawback 1: A device might be unreachable for paging as it might miss its paging opportunities (in different cells) as a result of moving between cells.

·  Drawback 2: A device might receive and respond to the same paging message multiple times (in different cells) as a result of moving between cells.

Synchronizing the occurrence of paging occasions across multiple cells allows for mitigating these drawbacks. This requires that CIoT devices and the SGSN have a common understanding of the timing of paging occasions within each eDRX cycle. This means that each paging occasion of a device occurs at approximately the same time (within a certain timing accuracy) within the set of cells used for paging that device. 

·  With this approach the SGSN initiates paging for a given device over the relevant interface (e.g. Gb interface) shortly before its paging occasion occurs on the radio interface of the synchronized cells. 

·  As such, unless there are at least 2 cells within each set of synchronized cells then there will be no mitigation of the drawbacks outlined above. In other words, the greater the number of cells within each set of synchronized cells the greater the mitigation of the drawbacks outlined above. 

·  Note that a paging area may consist of one or more sets of cells wherein for each set of cells the paging opportunity occurs at approximately the same time. As such, the greatest mitigation of the drawbacks outlined above will be realized if the paging area consists of a single set of cells wherein the paging occasion for any device in that paging area occurs at approximately the same time on the respective radio interfaces of these cells.

A set of working assumptions that can serve as a basis for further work towards developing a full system solution for realizing eDRX are as follows:

·  WA 1: CIoT devices and their corresponding SGSN are aware of the timing of the device specific paging occasions within the context of the radio interfaces of the cells comprising the paging area. 

·  WA 2: Paging triggers are buffered in the SGSN for up to the time period associated with the eDRX cycle being used by any given device.

·  WA 3: The SGSN sends paging requests over the relevant interface of the set of RANs managing the cells of a paging area shortly before the paging occasion of the target device occurs on the radio interface of those cells.
	End of modifications
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