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Introduction
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, the cycle of radio frame numbers in different cells will appear on the radio interface in an unsynchronized manner (i.e. when paging a device in a given paging area the corresponding paging message will be sent on the radio interface at different points in time). 
The spread between paging occasions for the same device in different cells can be up to the maximum extended DRX cycle length since the same radio frame number associated with the start of a nominal paging group can occur at different times in these unsynchronized cells. The use of unsynchronized cells therefore has two drawbacks when considered within the context eDRX:
· 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.
Proposed Solution
The proposal is to synchronize the occurrence of paging occasions across multiple cells thus mitigating the drawbacks resulting from using eDRX described above. 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 solution 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.
Impacts on Core Network
The solution described above requires that paging triggers are buffered in the SGSN since otherwise the CN is forced to wait as long as the eDRX cycle of the target UE before expecting a page response (or the lack thereof) and proceeding accordingly. In other words, RAN buffering of paging requests will have substantial impact on legacy CN paging strategies and will still not resolve the drawbacks identified in section 1. Furthermore, temporary identifiers included in the paging message might become invalid if the paging messages are buffered in the RAN for extended time periods. If this happens then if the buffered page is eventually sent this could then lead to either a paging failure (if the identifier has been re-assigned to another device) or at least a waste of paging bandwidth. To mitigate these problems additional signaling and complexity would need to be introduced.
Way Forward
The discussion above allows for identifying three high level working assumptions that can be agreed to serve as a basis for the further work on developing a full system solution required for realizing eDRX:
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.
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