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EC-GSM, EC-PCH Paging Request message
Introduction
As shown in [1] the extended coverage requirements for Cellular IoT devices can be achieved on the Extended Coverage Paging Channel (EC-PCH) by using a new 2-burst radio block. The EC-PCH messages will then include 88 bits of payload.
The following provides a proposal for the contents ofthe EC-PCH Paging Request message. The message is sent on the EC-PCH on TS1.
There are three paging messages in legacy GSM, Paging Request Type 1, Paging Request Type 2 and Paging Request Type 3 used for paging two, three or four mobile stations. The messages may be used to trigger channel access, to transfer MM information, perform MBMS pre-notification, MBMS notification and for transfer of  ETWS Primary notifications.  It has been agreed that support for ETWS is not required and that there is no requirement to support MBMS in the initial release [2].  Therefore, it is here proposed to use a single paging message for EC-GSM.  
EC-PCH Paging Request message
Analysis of Legacy Paging Request messages
The legacy Paging Request Type messages are considered to determine the applicability of the Information Elements to paging for EC-GSM. In table 1 the Information Elements for the paging for 3GPP TS 44.018 Request Type 1 message is shown.  Each Information element is reviewed in the context of applicability to EC-GSM.  It should be noted that the other two legacy paging request messages contain more or less the same Information Elements and as such a detailed analysis of all messages is therefore not needed. 
Table 1: PAGING REQUEST TYPE 1 message content
	IEI
	Information element
	Type / Reference
	Presence
	Format
	length

	
	L2 Pseudo Length
	L2 Pseudo Length
10.5.2.19
	M
	V
	 1

	
	RR management Protocol Discriminator
	Protocol Discriminator
10.2
	M
	V
	1/2

	
	Skip Indicator
	Skip Indicator
10.3.1
	M
	V
	1/2

	
	Paging Request Type 1 Message Type
	Message Type
10.4
	M
	V
	1

	
	Page Mode
	Page Mode
10.5.2.26
	M
	V
	1/2

	
	Channels Needed for Mobiles 1 and 2
	Channel Needed
10.5.2.8
	M
	V
	1/2

	
	Mobile Identity 1
	Mobile Identity
10.5.1.4
	M
	LV
	2-9

	17
	Mobile Identity 2
	Mobile Identity
10.5.1.4
	O
	TLV
	 3-10

	
	P1 Rest Octets
	P1 Rest Octets
10.5.2.23
	M
	V
	0-17



L2 Pseudo Length  -  The L2 Pseudo Length information element indicates the number of octets following it in the message which are to be interpreted in the scope of the phase 1 protocol, i.e. the total number of octets. 
The new EC-PCH message will be sent on a new channel and the size of the message can be retrieved by the device based on the contents. This IE is therefore not needed. 
RR management Protocol Discriminator - The PD identifies the L3 protocol to which the standard layer 3 message belongs.
The new EC-PCH message will be sent on a new channel. This IE is therefore not needed. 
Skip Indicator - Bits 5 to 8 of the first octet of every Radio Resource management message and GPRS Transparent Transport protocol message contain the skip indicator. This IE should always be encoded “0000” except for when network sharing is in use in the cell. The mobile station may then indicate a different value in order to provide the BSS with information about which PLMN the MS has selected. 
This IE is proposed to be excluded in the new EC-PCH paging request message. 
Paging Request Type 1 Message Type	- Indicate the message type. 
Needed also for EC-GSM, but length may be reduced. 
Page Mode – This IE is used to control the action of the mobile station belonging to the paging subgroup corresponding to the paging subchannel.
Needed also for EC-GSM.  
Channels Needed for Mobiles 1 and 2 - The purpose of the Channel Needed information element is to indicate to up to two mobile stations which type of channel is needed for CS services. 
This IE can thus be excluded in the new EC-PCH paging request message. 
Mobile Identity 1 – In general, the purpose of the Mobile Identity information element is to provide either the international mobile subscriber identity, IMSI, the temporary mobile subscriber identity, TMSI/P-TMSI/M-TMSI, the international mobile equipment identity, IMEI, the international mobile equipment identity together with the software version number, IMEISV, or the temporary mobile group identity (TMGI), associated with the optional MBMS Session Identity. For paging the mobile identity should not refer to IMEI. 
 A similar IE is needed also for EC-GSM but it is proposed to limit the Mobile Identity to either convey IMSI or P-TMSI. 
Mobile Identity 2 – See above. 
P1 Rest Octets - This IE may contain a notification list number field and/or, referring respectively to the Mobile Identity 1 IE and, if present, to the Mobile Identity 2 IE, a Priority 1 and a Priority 2 field(s), and/or a Packet Page Indication 1 and a Packet Page Indication 2 field(s), or an MBMS Notification 1 and/or an MBMS Notification 2 field(s), and MBMS Information, or a segment of an ETWS Primary Notification message. 
Assuming no support for the current MBMS solution there is nothing in this IE that is needed for an EC-GSM device. It is thus proposed not to include this IE in the EC-GSM paging request message. 
New EC-PCH Paging Request Message
The following paging message is proposed to be sent on the EC-PCH of TS1:
EC-PCH Paging Request message: Sent on the EC-PCH and may identify a single mobile station using IMSI or up to two mobiles using P-TMSI.
In addition to the identified needed legacy Information Element one additional Information Element is seen as needed, USED_DL_COVERAGE_CLASS IE.  
The USED_DL_COVERAGE_CLASS IE indicates the number of repetitions that are used when transmitting this specific message. The IE is intended for other devices, with a downlink coverage class that requires fewer repetitions, which are listening to the same EC-PCH blocks. Those devices can use this IE to determine that they can stop listening to the channel for some time.
A proposal for the EC-PCH Paging Request message in provided Table 2 below. The message is sent on the EC-PCH of TS1 and may identify up to two mobile stations.  It may be sent to a mobile station in packet idle mode to transfer MM information (i.e. trigger of cell update procedure) or to trigger a mobile station in idle mode to trigger channel access.   The mobile station is identified by its IMSI or P-TMSI. 
It is below proposed to use a Message Type field with 6 bits, allowing up to 64 different downlink message types.
[bookmark: _Ref412750710][bookmark: _Ref412750693]
[bookmark: _Ref412964659]Table 2 EC-PCH Paging Request Information Elements
	< Message Type : bit (6) >
< Page Mode : bit (2) >
< USED_DL_COVERAGE_CLASS : bit (3) >					-- # repetitions used when transmitting this message
{	0																								-- Single IMSI included
		< IMSI : bit (64) >
	| 1																							-- One or two P-TMSIs included
 		< P-TMSI : bit (32) >
		{ 0 | 1 < P-TMSI  : bit (32) > }
} ;



Message Size Analysis
The size of the EC-PCH paging message will vary slightly depending on if one or two mobiles are paged. In the worst case, when two mobiles are paged using P-TMSI the total length will be 77 bits (6+2+3+1+32+1+32) which is below the size limit of the 88 bits report. 
Summary
An EC-PCH message has been presented in the document for discussion. It has been shown that it is possible to construct such an EC-PCH assignment message that fulfills a size limit of 88 bits.
An accompanying pCR to introduce the EC-PACH Paging Request message is provided in [3]. 
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