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1 Introduction
At GERAN #62 a study item was agreed to study different access stratum solutions to meet the needs for Internet of Things (IoT) (see [1]). A narrow band OFDMA based solution was proposed in [2] and a high level description of the downlink and uplink channels was provided in that document. Physical layer design described in [2] is very flexible, allowing a very large number of tone and slot combinations. In GERAN Ad-hoc on CIoT meeting in February 2015, an example grouping of tone and slot for PDCCH to address mobile stations with different coverage classes was shown in [4]. This document provides a general MAC description.
2 Overview 
The MAC layer is expected to sit between LLC (Gb) or PDCP (S1) and the physical layer. The key functions of MAC layer are similar to those supported by GPRS:

· Cell selection and reselection

· Paging channel supervision

· Connection establishments for MO and MT data transfers

· Segmentation and reassembly of upper layer data packets

· Support acknowledged and unacknowledged modes for data transfer

2.1 Key MS states
A CIOT mobile station is considered to have three key states as shown in Figure 1. A brief description of the states are as follows:

· Macro sleep: In this state mobile station has released all radio connections, stopped all Rx and Tx activities, programmed itself to wake-up to read paging channel and only the sleep clock is expected to be running.

· Idle: In this state the mobile station is performing Rx activities such as paging channel, no Tx activity and no radio resources assigned to the mobile station for downlink data reception. The mobile station may enter micro sleep between Rx activities.

· Active: In this state the mobile station is able to perform both Rx and Tx activities, radio resources may be assigned for downlink or uplink data transfer.  The mobile station may enter micro sleep between Rx/Tx activities.
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Figure 1 Key mobile states
2.2 Transport to logical channel mapping
The mapping of these physical channels to logical channels is shown in Figure 2
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Figure 2 Physical to logical channel mapping

The logical channels are:

· RACH: Used to carry channel request from a mobile station wishing to request uplink resources to send uplink data

· DTCH: A data traffic channel to carry data packets between mobile station and base station. The uplink and downlink data traffic channels are independently assigned.

· DCCH: A control channel that carries control messages from network mobile (such as paging, assignment, acknowledgements) and acknowledgements from mobile station to the network.

· BCCH: this channel carries frame number, system information and DCCH message indication from network to mobile station

· PCH: This channel carries paging message from network to mobile station

· SCH: This channel carries synchronization information and physical cell ID

2.3 System acquisition procedure
A new mobile station or a mobile station that wakes up from sleep and loses synchronization should first perform downlink synchronize to the base station by searching for the presence of PSS on PSCH, getting coarse synchronization from PSS and then fine synchronization from SSS. From SSS, the mobile station retrieves the special slot index and Physical Cell ID (PCID), which allows the mobile station to go to power saving until PBCH arrives. The mobile station then decodes PBCH for system information acquisition.
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Figure 3 Procedure of system acquisition and synchronization

There are two physical resources defined for carrying system information as described in [6]. One physical resource carries the Primary System Information message and the other physical resource carries the remaining system information messages.

2.4 Uplink PDU transfer procedure
A mobile station in idle mode wish to transfer data on the uplink has to follow the general steps shown in Figure 4. 
Note the access procedure for uplink data transfer was described in [6] and the relevant text from that document is incorporated in [7].
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Figure 4 Procedure for uplink data transfer

2.5 Downlink PDU transfer procedure
The downlink data transfer begins by mobile station receiving an assignment for downlink PDSCH and this assignment is received on the downlink PDCCH. A mobile station idle mode would first receive the PSI message on PBCH which would indicate that mobile station should receive PDCCH corresponding to its’ coverage class and look for any downlink message addressing the mobile station. On the PDCCH mobile station then receives downlink assignment message and then mobile station proceeds to receive the corresponding downlink PDSCH resource block. Note that every mobile station in idle mode is able to receive PSI and downlink assignment message within the same frame. Furthermore, depending on the PDSCH and PUCCH resource assignments, a mobile station may be able to receive the downlink data packet and send acknowledgement within the same frame.
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Figure 5 Procedure for downlink data transfer

2.6 Upper layer PDU segmentation and reassembly

The upper layer PDU segmentation and reassembly will be done in a similar way to that done in legacy GPRS. 
3 Summary

This document provides general description for MAC layer, providing over view of MAC functionality, system acquisition and data transfer. It is proposed to include the general description of the MAC layer into the TR and relevant text has been incorporated into [7].
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