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1 Introduction
At GERAN #64 a narrowband OFDMA [1] concept for GERAN Cellular IoT was proposed and both performance and structure of the random access channel was shown in [2]. This paper describes the contents of the payload sent on the random access channel. This paper is a revised version of the paper presented to telco #8.
2 PRACH Channel Request Content
The purpose of PRACH is to enable mobile station to convey to the network that it requires the use of physical resources to exchange information. Furthermore, the PRACH also conveys the type of information to be conveyed. For cellular IoT the following reasons for a device to make access are for seen:

· Registration or registration update
· Respond to page

· Transmit user data

· Transmit exception reports
Taking this as the key reasons and the available capacity on the PRACH of 24-bits (see [2]), the following bit patterns for the channel request to be sent on the PRACH are proposed.
Table 1 Channel request contents
	Bit string
	Purpose

	1 <Volume: 2> <Coverage: 3> <Random: 10> <CRC: 8>
	Uplink data transfer

	0 0 0 <Coverage: 3> <Random: 10> <CRC: 8>
	Page response

	0 0 1 <Coverage: 3> <Random: 10> <CRC: 8>
	Attach/Registration update

	0 1 0 <Coverage: 3> <Random: 10> <CRC: 8>
	Other signaling/SMS

	0 1 1 0 <Coverage: 3> <Random: 9> <CRC: 8>
	Exception reporting

	0 1 1 1 x x x x x x x x x x x x x x x x x x x x
	Spare


· Volume: This provides an indication of the volume of data to be transmitted by the device so that network can allocate resources accordingly. This field is only relevant for user data transfer and not necessary for signaling purposes. An example coding of this field is as follows:

· 1 to 49 bytes

· 50 to 99 bytes

· 10
100 to 199 bytes

· 11
More than 199 bytes

· Coverage: This field allows for further sub-division of the coverage class. The main coverage class is provided by the modulation and coding scheme used by the device (see [2]. There are 4 modulation and coding schemes proposed in [2] and the coverage field allows each modulation to have up to 8 sub divisions of each coverage area identified by the modulation scheme.
· Random: this field allows differentiation of devices making access for the same service within the same frame. The size of this field ensures that there is very small probability (<0.00098 for most cases) of two devices sending the same channel request contents within a given frame. Exception reporting expected to be quite a rare event hence in this case the probability is <0.002.
· CRC: Checksum to provide further protection for incorrect decoding
2.1 Typical packet access procedure

Within 3GPP define systems (GERAN, UTRAN and E-UTRAN), there are two different approaches to assigning uplink resources for uplink data transfer as depicted in Figure 1, Figure 2 and Figure 3. 
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Figure 1 Legacy GPRS connection establishment – One phase
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Figure 2 Legacy GPRS connection establishment – Two phase
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Figure 3 E-UTRAN Connection Establishment
For general purpose data transfer any of these schemes is acceptable because the number of transactions to establish the connection are relatively small compared to the number of transactions that takes place to send the data.

But in GERAN CIoT then number of transactions to send the data is likely to be as low as 1 and in this case the number of transactions to acquire the uplink resources to send the small amount of data should also be kept low. For this reason it is proposed to use the mechanism similar to that depicted in Figure 4 for establishing connection for uplink data transfer. 
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Figure 4 CIOT uplink data transfer
A PRACHless mechanism to send uplink data is FFS.
3 Summary

This document proposes channel request content and the size of each field. The channel request coding has been chosen to provide highest probability of successful contention resolution for the most frequent reason for access. Furthermore, the random field is chosen to provide sufficient capacity for large number of devices per cell. Combination of the modulation scheme and the coverage field allows for up to 32 different coverage areas. It is also proposed that the packet access procedure be similar to that of one phase packet access procedure in legacy GPRS. 
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