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ETWS Primary Notification using CCCH
1 Background
This document provides some comments to a contribution from Ericsson [1] and suggests an alternative solution.

The Earthquake and Tsunami Warning System (ETWS) is the system for transmitting emergency alerts to users via 3GPP RAN (GERAN, UTRAN and E-UTRAN) when an earthquake or tsunami event is detected. It is useful to deliver the warning as quickly as possible and, for the Earthquake situation, a delivery time of less than 4 seconds has been included in the stage 1 requirements. For other warnings, some extra seconds of delay can probably be tolerated.

The GSM Cell Broadcast channel can, with specific enhancements and specific network configuration meet the 4-second limit provided that the mobile is in coverage and the lower layers can generate error free Layer 3 messages. The GSM CB channel also offers the advantage that “non-ETWS” mobiles can probably be configured to receive text based alerting messages – albeit with a slight impact to battery life.
Note: 
the likely requirements for the US’s Public Warning System seem to be becoming clear. It is suggested that whatever solutions are adopted in GERAN for ETWS, the FCC documents [2] for PWS requirements are reviewed and a common solution developed. The multi-page capability of Cell Broadcast means that the Cell Broadcast solution is probably capable of supporting PWS.
However, G2-080398 [1] suggests to modify the paging messages to provide delivery of the warning quicker than using the Cell Broadcast Channel.

The problem that Vodafone foresees with the solution in G2-080398 is that it uses a reserved value for “type of identity” field, and the “type of identity field” is within a mandatory information element. According to the error handling rules, a mobile built to an earlier release of the specifications shall then reject (ignore) the whole message. However, the effects on the mobile may be more serious – and some mobiles may even crash or reset. This is highly undesirable – especially if “non-ETWS” mobiles are used by emergency services personnel.
Note that the transmission of a reserved code point on a broadcast channel by the network was probably viewed as a “network error” and, hence, unlikely to be tested in GSM phase 2 conformance testing.
2 Alternative
Vodafone suggests that IF a non-CBCH solution is desired, a better alternative is to use a modified Immediate Assignment Reject (IAR) message to carry the warning information. 

In order to do this, the ‘page mode’ is set to “same as before”. This commands ETWS (and PWS) capable mobiles to receive all of the messages sent on the PCH/AGCH until the warning has been received. Non-ETWS mobiles will treat the message as a “normal IAR message”.
Multiple Immediate Assignment Reject messages are probably needed to transport the Warning message. Hence “segment number” and “total number of segments” information is encoded in each of the IAR messages.

Within the IAR message the “warning message”, “authentication information”, “timestamp”, ”segment number” and “total number of segments” are encoded within the “spare half octet”, “Request reference 1/2/3/4”, “Wait indication 1/2/3/4” and “IAR rest octet” information elements (see Appendix)
This provides around [18 bytes] of ‘payload’ for the warning information, 9 times every 51 frames.
Some special care is needed in encoding the warning information into the Request Reference fields as not all binary encodings are valid for the T2 and T3 fields. 

There are two ways to handle the message encoding for non-ETWS mobiles:

a) use all the code space of the Request Reference and risk that a non-ETWS mobile receives an “Immediate Assignment Reject” matches its RACH request before it receives the real Immediate Assignment message. If a non-ETWS mobile receives such a reject then it will apply the Wait Indication and this might force the mobile to delay its next RACH for 255 seconds. On the network side, it leads to a useless SDCCH allocation.

b) In the T1’ field, the ETWS information can be encoded such that the T1’ field refers to “time in the future” rather than “time recently in the past”. This can be achieved because each increment in T1’ means a step of 51*26 frames, i.e about 6 seconds, and the full T1’ encodes a time period of over 3 minutes – while the mobile is only looking for Request References sent in the last 13 seconds (worst case
). One example encoding would be to encode 4 bits of ETWS information into the 5 bit T1’ field by using the binary addition, mod 32, of the 4 bits of ETWS information to the cell’s current T1’ value. More efficient encoding schemes obviously can be designed, but, this scheme permits the T1’ plus T2 plus T3 fields to carry 16*26*51 = 21216 different values which is sufficient to carry two 7 bit text characters from the SMSCB’s default alphabet.
Proposal (b) is preferred. When this is combined with the encoding of one 7 bit text character in the RA field and another in the Wait Indication Information Element, and the use of the IAR rest octets, it can be seen that 18 seven bit text characters can be carried per message.
The Spare Half octet and the unused single bits in the RA field/Wait indication can then be used to carry “segment number” and “total number of segments” information.
With 15 segments, IAR messages can be used to construct an overall message of, say, 200 seven bit text characters with 61 octets remaining to carry a digital signature and timestamp. This seems to be compatible with the PWS text service profile [2] requirement for a maximum displayable message of 90 characters and a maximum payload size of 120 bytes.
3 Proposal
Standard Cell Broadcast CBCH based mechanisms are probably the best solution. This is because they permit messages to be received by “non-ETWS mobiles”, and, they do not alter the cell reselection behaviour of an idle mode mobile. 

However, if a PCH/AGCH mechanism is to be used, then Vodafone suggests that the IAR mechanism proposed in Section 2 is better than the mechanism proposed in G2-080398. Non-ETWS mobiles should (shall !) be compatible with it. 
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Appendix
Extracts from 3GPP TS 44.018

9.1.20
Immediate assignment reject

This message is sent on the CCCH or encapsulated in the PACKET CS COMMAND message on the PACCH (see 3GPP TS 44.060) by the network to up to four mobile stations to indicate that no channel is available for assignment. See table 9.1.20.1. This message has L2 pseudo length 19.

Message type:
IMMEDIATE ASSIGNMENT REJECT

Significance:
dual

Direction:
network to mobile station

Table 9.1.20.1: IMMEDIATE ASSIGNMENT REJECT 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
	½

	
	Skip Indicator
	Skip Indicator
10.3.1
	M
	V
	1/2

	
	Immediate Assignment Reject Message Type
	Message Type
10.4
	M
	V
	1

	
	Page Mode
	Page Mode
10.5.2.26
	M
	V
	1/2

	
	Spare Half Octet
	Spare Half Octet
10.5.1.8
	M
	V
	1/2

	
	Request Reference 1
	Request Reference
10.5.2.30
	M
	V
	3

	
	Wait Indication 1
	Wait Indication
10.5.2.43
	M
	V
	1

	
	Request Reference 2
	Request Reference
10.5.2.30
	M
	V
	3

	
	Wait Indication 2
	Wait Indication
10.5.2.43
	M
	V
	1

	
	Request Reference 3
	Request Reference
10.5.2.30
	M
	V
	3

	
	Wait Indication 3
	Wait Indication
10.5.2.43
	M
	V
	1

	
	Request Reference 4
	Request Reference
10.5.2.30
	M
	V
	3

	
	Wait Indication 4
	Wait Indication
10.5.2.43
	M
	V
	1

	
	IAR Rest Octets
	IAR Rest Octets
10.5.2.17
	M
	V
	3

	NOTE:
Index 1 refers to the first mobile station, index 2 refers to the second MS and so on.


10.5.2.30
Request Reference

The purpose of the Request Reference information element is to provide the random access information used in the channel request and the frame number, FN modulo 42432 in which the channel request was received.

The Request Reference information element is coded as shown in figure 10.5.2.30.1 and table 10.5.2.30.1.

The Request Reference is a type 3 information element with 4 octets length.

	8
	7
	6
	5
	4
	3
	2
	1
	

	
	Request Reference IEI
	octet 1

	RA
	octet 2

	
T1'
	T3
(high part)
	
octet 3

	T3
(low part)
	
T2
	
octet 4


Figure 10.5.2.30.1: Request Reference information element

Table 10.5.2.30.1: Request Reference information element

	RA, Random Access Information (octet 2)
This is an unformatted 8 bit field. Typically the contents of this field are coded the same as the CHANNEL REQUEST message shown in Table 9.9, sub-clause 9.1.8

T1' (octet 2)
The T1' field is coded as the binary representation of (FN div 1326) mod 32.

T3 (octet 3 and 4)
The T3 field is coded as the binary representation of FN mod 51. Bit 3 of octet 2 is the most significant bit and bit 6 of octet 3 is the least significant bit.

T2 (octet 4)
The T2 field is coded as the binary representation of FN mod 26.

NOTE 1:
The frame number, FN modulo 42432 can be calculated as 51x((T3-T2) mod 26)+T3+51x26xT1'




max[�max retrans * (S+T) + T3126] = 7*249 frames + 5secs = 8.04 secs + 5 secs = 13 secs





