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EC-GSM, CCCH Mapping on TS0 and TS1
[bookmark: _Ref396137062]Introduction
[bookmark: _Ref396236523]One of the main objectives in the FS_IoT_LC study [1] is to design a system capable of achieving high capacity to cater for the envisioned high volumes in cellular IoT connectivity. This contribution describes how the capacity on the legacy Common Control Channel (CCCH) and the CCCH capable of Extended Coverage (EC-CCCH) can be optimized for the Extended Coverage for GSM (EC-GSM) candidate solution.
Background
In [2]the concept of coverage classes was introduced for EC-GSM. Devices in Coverage Class 1 (CC1) will require no blind transmissions and should as such be able to operate on the legacy CCCH as well as on the EC-CCCH. At the same time an assessment of the path loss distribution in [3] indicated that most devices are likely to be in CC1. So to allow for managing the possible scenario of excessive stress on the collision based EC-RACH channel of TS1, and to protect devices in extended coverage, it was in [4] proposed to let all CC1 devices access the network over the RACH on TS0. 
Usage of legacy CCCH  
CCCH/U and EC-CCCH/U
The assumption made in [4] may be refined, and instead of forcing all CC1 device access attempts to the RACH on TS0 it is herein proposed to introduce a dynamic mechanism for allocating CC1 devices on the RACH (TS0) or the EC-RACH (TS1). Note that CC2 and higher devices will always make use of the EC-RACH (TS1).
A Cellular IoT device, regardless of CC, is required to synchronize to the network via the FCCH and the EC-SCH [5]. The EC-SCH is proposed to contain a single bit flag directing CC1 devices to access the network using the legacy RACH on TS0 or the EC-RACH on TS1. Since the EC-SCH is repeated over two consecutive 51-multiframes, this flag can, for example, be toggled every 102 TDMA frames to spread device accesses evenly over CCCH/U and EC-CCCH/U.
When accessing on the RACH a Cellular IoT device is intended to use an 11 bit access burst and signal its IoT capability to the BSS reusing the inactivated legacy ‘Short Access Request’ code point [4].
CCCH/D and EC-CCCH/D
AGCH and EC-AGCH
In addition to the load sharing between the RACH on TS0 and EC-RACH on TS1, it is proposed to support the same functionality between the AGCH and EC-AGCH. I.e. in case a device attempting Mobile Autonomous Reporting has determined its access to be on the RACH (TS0) it will thus monitor the corresponding DL resource on the AGCH on TS0 for a response to its access request, and the same principle would apply on EC-RACH and EC-AGCH on TS1.
PCH and EC-PCH
Regarding the case of Network Triggered Reporting it is assumed, based on the agreed traffic model in [6], that the load on the EC-PCH channel will be modest. No load balancing between the PCH on TS0 and EC-PCH on TS1 is therefore foreseen to be needed and as such all attempts to send a page response by EC-GSM devices will be based on using the EC-RACH.
Overload Control
All CC1 devices attempting Mobile Autonomous Reporting are expected to make use of the EC-GSM overload control mechanism regardless if they make use of the RACH or the EC-RACH.

Overview
Based on the above mentioned principles of resource handing on the CCCH and EC-CCCH, a condensed view of these principles is given in Table 1.
[bookmark: _Ref412282392]Table 1. CCCH resource handling for EC-GSM devices.
	Logical channel
	Coverage class (CC)
	Resource

	FCCH
	All
	TS0

	SCH1
	All
	TS1

	EC-BCCH
	All
	TS1

	(EC-)RACH1 (CCCH/U)
	1
>1
	TS0 or TS1
TS1

	(EC-)AGCH1 (CCCH/D)
	1
>1
	Same as used for (EC-)RACH
TS1

	EC-PCH (CCCH/D)
	All
	TS1

	NOTE1: Including both regular and EC-channels with the understanding that regular channels make use of TS0 and EC-channels make use of TS1.


Summary
In a GSM system supporting EC-GSM both legacy common control channels, and common control channels supporting extended coverage will be present. This document outlines a dynamic handling of these resources by an EC-GSM supporting network, and consequently for EC-GSM supporting devices.  An accompanying pCR to clarify the CCCH mapping mechanism for EC-GSM is provided in [7].
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