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Introduction
GPC150405 describes the paging mechanism design and this document contains text to be added to TR 45.820 v1.3.1.
First Change

7.3.4.7
Paging

7.3.4.7.1
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 §7.3.5.1). 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 MAC control messages to mobile stations in idle mode. 
Alternative mechanism for determining own paging resource that provide better performance can be investigated.
7.3.4.7.2
PDCCH Message Indication

The PMI information element is broadcast in Primary System Information message (see §7.3.5.1) 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 7.3.4-7-1.
Table 7.3.4.7-1 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: For S1 ‘IMSI mode 10’ can be replaced with ‘(IMSI mod 1024) mod 10.

7.3.4.7.3
PDCCH Own Group

In a given cell, the PDCCH resource in one frame is segmented according to coverage class as described in §7.3.2.3.2. The amount of PDCCH resource allocated for each coverage class depends on distribution of mobile devices. Using the example PDCCH resource configuration given in §7.3.2.3.2 the number of resource blocks for each coverage class within one frame can be computed.
A mobile station needs to receive the PDCCH resource block from its’ own coverage class.

A default idle mode DRx cycle is broadcast in system information (see §7.3.5.1) 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,CC

For S1 like core network interface it is possible to use the expression:
PDCCHRB = (IMSI mod 1024) mod KRB
where

KRB,CC is the number of resource blocks for the corresponding coverage class within one default paging DRx cycle. This is simply given by the number of resource blocks for a given coverage class within one frame and multiplied by the number of frames in default paging DRx cycle. Each PDCCH resource block is then numbered from 1 to KRB. For example with a paging DRx cycle of 2 frames then coverage class 4 has KRB = 2x2 = 4.

PDCCHRB is the transmission block that may contain downlink control message for the mobile station.
Given that Primary System Information message is repeated 4 times within a frame to allow for successful decoding by extended coverage devices then for certain classes it may not be possible for mobile to decode PSI and PDCCH within the same frame. Therefore, based on coverage class a mobile device may need to start decoding of PSI message in an earlier sub-frame or even an earlier frame where than that corresponding to its own PDCCH group.
End of Change
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