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Paging for Cellular IoT
Introduction
At GERAN#62 a new SI was agreed to study Cellular System Support for Ultra Low Complexity and Low Throughput Internet of Things. The main objective of the study is to evaluate how to support low throughput and low complexity Machine Type Communications[1]. 
In this contribution, we give a discussion on the paging procedure to satisfy the requirements.
Discussion
In radio interface, the paging procedure is initiated by transmitting paging messages from Base Station to mobiles on Paging Control Channel (PCCH) Logical Channel which is mapped to Physical Downlink Shared Channel (PDSCH) Physical Channel[2]. Multiple mobiles can be addressed within a paging message. The occasion for a specific mobile to listen to paging message can be caculated according to the similar mechanism for E-UTRAN[3] in principle.
[bookmark: _MON_1267529838]2.1 Extended Paging cycle
In [1], it depicted that
Some devices may have relaxed delay characteristics (e.g. the reporting of a meter reading some time within the next 24 hours) and this may be taken into account when evaluating system capacity and design.
Many M2M applications require devices to have up to ten years’ battery life and have low power consumption requrement.
Meanwhile as depicted in [1], massive number of low throughput devices need to be supported. If a large number of Cellular IoT devices are deployed in future networks, there will be an increasing paging load in some cells.

In GPRS, the paging cycle can be up to about 15s [4]. From the view of sourcing company, the paging cycle for these delay-tolerant Cellular IoT devices can be extended to a longer period to reduce more power consumption and mitigate the increasing paging load. For example, the paging cylce of one day periodic meter reporting could be in hours. The traffic model, delay tolerance, and required paging capacity should be taken into account in the decision of suitable paging cycle.
2.2 Group paging
Considering the mass deployment of Cellular IoT devices, the one-by-one paging message in S1/Gb interface may consume massive system resources (e.g. the resource on radio interface and S1/Gb interface). In the environment of a no/low mobility such as smart metering, when the server wants to retrieve metering data from Cellular IoT devices or when similar/same configuration data need to be transferred to lots of Cellular IoT devices, lots of paging messages need to be transmitted from the network. Hence, mechanisms are required to reduce the amount of paging.
A Cellular IoT device may have a permanent group identity in a core network. Group paging in Cellular IoT application occurs mostly due to the necessity of data retrieval by Cellular IoT server/user. The core network is able to page the Cellular IoT group which has a same group identity contained in retrieval request from Cellular IoT server/user as in legacy system. The group identity can be used by the Base Station to calculate the paging occasion when Cellular IoT devices wake up. And the group identity needs to also be included in paging message. The Cellular IoT device should also check its group identity besides its individual identity in a paging message. 
With the introduction of group paging, more Cellular IoT devices can be addressed in a paging message and less radio frames are required to page the same number of Cellular IoT devices, and therefore the paging load could be reduced. Also with the help of group paging, core network congestion problem can be alleviated. 
Conclusions
In this contribution, the basic mechanism of paging is explained and group-based paging are introduced and it is proposed to adopt group-based paging into the TR for clean-slate solution.
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