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1 Introduction
At GERAN #64 a narrowband OFDMA [1] concept for GERAN Cellular IoT was proposed with proposal that paging messages are carried in the Physical Downlink Control Channel (PDCCH). In a companion paper [3] submitted to GERAN #65 details for the broadcast channel are provided. The broadcast information contains a paging indication information elements to inform the mobile station that it may have been paged hence it should read the relevant PDCCH resource. This paper provides a detail description of how the paging mechanism is intended to work.  
2 General description
It is highly desirable for a CIoT mobile station to minimize wake period to conserve energy. For this reason a downlink message indication (called PDCCH Message Indication) is broadcast together with other essential information that is required by the mobile station upon wake-up (see [3]). Broadcasting downlink message indication rather than paging message minimizes the amount of information mobile station needs to receive upon wake-up when it is not paged. Furthermore, the PDCCH Message Indication (PMI) allows for network to send paging message, downlink PDSCH assignment message or other kind of messages to mobile stations in idle mode.
2.1 PDCCH Message Indication
The PMI information element is broadcast in Primary System Information message (see [3]) and this information element is 10 bits. Which of the 10 paging groups a mobile station belongs to is determined by the last digit of the IMSI and each bit in the information element corresponds to a different paging group as shown in Table 1below.
Table 1 Primary Message Indication coding
	
	Bit 9
	Bit 8
	Bit 7
	Bit 6
	Bit 5
	Bit 4
	Bit 3
	Bit 2
	Bit 1
	Bit 0

	Paging Group
	10
	9
	8
	7
	6
	5
	4
	3
	2
	1

	IMSI mod 10
	9
	8
	7
	6
	5
	4
	3
	2
	1
	0


Note: Time dependent relationship between paging group and bit position within PMI is FFS.


2.2 PDCCH Own Group

The PDCCH resource is segmented according to coverage class as it was described in [4] and the PDCCH resource detail re-created in Figure 1 and the number of resource blocks per category is shown in Table 2.
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Figure 1 Example PDCCH Resource allocation

Table 2 Example Design for PDCCH Segmentation
	
	Mobile Station Category

	
	1
	2
	3
	4
	5

	Path loss (dB)
	>155
	145 - 155
	135 - 145
	127 - 135
	< 127

	Transmission block size (Tones x Slots)
	4 x 9
	4 x 4.5
	4 x 2.25
	4 x 1
	4 x 0.5

	# Tones 
	16
	36
	16
	4
	4

	#Resource
Blocks within on frame
	8
	36
	32
	12
	12


A mobile station needs to receive the PDCCH resource block from its’ own mobile station category.

Note: Each mobile station coverage class can be further sub-divided into 8 sub-categories as defined in [5] and the mapping between PRACH coverage to PDCCH category is to be defined in the specification.

A default idle mode DRX cycle is broadcast in system information (see [3]) and using this parameter the mobile station can compute the frame in which to receive the PMI and the corresponding PDCCH category resource when required. It is also possible to reduce the processing in the mobile station to decode only the required PDCCH resource block, when required, with the following approach.
PDCCHRB = (IMSI mod 1000) mod KRB
where

KRB is the number of transmission blocks for the corresponding PDCCH category.

PDCCHRB is the transmission block that may contain downlink control message for the mobile station.
3 Summary

This document presents design for idle mode DRx that minimises the time and processing requirements within the device. The design is flexible enough to allow any kind of control message to be sent to a device operating in DRx mode. Propose that the idle mode DRx design be added to the TR [2] and the corresponding text is included in [6].
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