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Discussion and Decision
1.
Introduction
There was the discussion about a group paging in the last meeting. Some companies expressed their concerns about using the group paging. In this paper, we present the usefulness of the group paging and illustrate how the group paging can work.
2.
Discussion
2.1 Target scenario
There are several scenarios that are beneficial with the use of group paging. The environment of a low mobility or no mobility such as smart metering can be a typical use case. In such an environment the MTC server or user may want to retrieve metering data from MTC devices with no mobility. These MTC devices usually stay in idle mode for the most of the time to save the energy. In order to poll these devices in idle mode, lots of paging messages need to be transmitted from the network. Another use case may be that similar/same configuration data need to be transferred to lots of MTC devices. In such a case, it may cause a severe congestion at radio network. 
2.2 Necessities and benefits of group paging
RAN2 has agreed to work on RAN level mechanisms to protect the radio access network from RACH overload such as ACB, separate RACH resource, backoff mechanism. However there is a limitation in push based approach to protect all the overload problems. Even though radio network is not overloaded with the support of just stated methods, there can be congestion in core network. It is clearly mentioned in TS 22.368 [2] as follows.
Typically, the MTC Devices in the MTC Group are scattered over the network in such a way that the data simultaneously sent by the MTC Devices in any particular cell is limited and will not cause a radio network overload. Despite this, when a high number of MTC Devices are sending/receiving data simultaneously, data congestion may occur in the mobile core network or on the link between mobile core network and MTC Server where the data traffic related to MTC Group is aggregated. Preferably, a network operator and the MTC User have means to enforce a maximum rate for the data sent/received by the MTC Group.
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Figure 1. Congestion in mobile core network and on the link between mobile core network and MTC Server
With the help of group paging, core network congestion problem can be alleviated. Even though the entity that triggers the paging is not determined in MTC application, some core network entity may trigger the paging. It means the core network is able to know the number of MTC devices that receive the paging message. That enables the core network to control the number of random access by segmenting MTC devices into smaller groups. With this method, the core network congestion can be relieved. This is the first advantage of group paging. 
Second advantage of group paging is to reduce the radio access overhead arising from the push based approach. The overhead includes the separate resources for MTC devices’ random access. If group paging is adopted, with the control of size of the group the core network at the time of deployment is able to control the number of simultaneous random access trials.  Consequently, less resource is required for MTC devices at a given time. 
Third advantage is the reduction of paging load. Since the maximum number of the MTC devices that can be paged at the same time is limited to 16 in case of LTE, it may take many radio frames to page large number of MTC devices. However with the introduction of group paging, much less radio frames are needed to page the same number of MTC devices.
With the above reasons, RAN2 is asked to support the group paging for overload control.
Proposal 1) RAN2 is asked to support the group paging for overload control.
2.3 How does the group paging work?
There are several following issues that need consideration for the MTC devices to operate. 
a. How does the MTC device get a group identity?
In the TS 22.368, it is stated about common service requirement for identifiers that MTC Group shall be identified uniquely across 3GPP networks [1]. It means that a MTC device needs to have a permanent group identity. This can be easily achieved by group identity residing in USIM like IMSI. 
b. Which entity does trigger paging?
Group paging in MTC application occurs mostly due to the necessity of data retrieval. That means the MTC server or MTC user initiates the group paging in order to wake the MTC devices up for retrieving the collected data in a MTC device. Then, the MME entity which has a same group identity contained in retrieval request from MTC server/user is able to page the MTC group as in legacy system. 
c. What are impacts in RAN2?
Instead of UE identity, the group identity is used to page the MTC devices. That affects two parts. One is related to calculating the paging occasion. MTC device wakes up in a given paging occasion based on group identity that MTC device has. Another part is inclusion of group identity in paging message. When the MTC device receives a paging message, it checks whether the message is for the group by comparing the identity. If group identity that are in paging message and the one the MTC device has are equal, the device may initiate RRC connection establishment procedure. So from the RAN2 perspective, it is proposed that a group identity is included in paging message.
Proposal 2) A group identity is included in paging message to wake up a group of MTC devices. 
In this paragraph, it is shown whether a MTC device is required to wake up both at the individual paging occasion and at the group paging occasion based on a group identity.
The purpose of paging procedure is as follows [2]. 
·  To transmit paging information to a UE in RRC_IDLE and/ or;
·  To inform UEs in RRC_IDLE and UEs in RRC_CONNECTED about a system information change and/ or;
·  To inform about an ETWS primary notification and/ or ETWS secondary notification and/ or;
·  To inform about a CMAS notification.
Among above cases, group paging can replace individual paging for all the cases except the first case that is for the communication with a specific device. A group paging for the last three bullets may result in the benefit of reduced signalling overhead compared to an individual paging. So the network may use a group paging instead of an individual paging.
However, since there are still MT calls in MTC applications such as data retrieval from a specific MTC device, it is necessary to use an individual paging. With the reasoning above, the network may use both a group paging and an individual paging for the MTC application. So, from the perspective of MTC device, we can conclude that a MTC device is required to wake up both at an individual paging occasion and at a group paging occasion. Since a group paging happens less frequently, the energy overhead due to a group paging may not be severe even if MTC device wakes up at group paging occasion additionally.
Proposal 3) A MTC device is required to wake up both at an individual paging occasion and at a group paging occasion.
3.
Conclusion
In this paper, the necessity and the mechanism of group paging are studied. And it is proposed as follows.
Proposal 1) RAN2 is asked to support the group paging for overload control.
Proposal 2) A group identity is included in paging message to wake up a group of MTC devices.
Proposal 3) A MTC device is required to wake up both at an individual paging occasion and at a group paging occasion.
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